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NPEAUCJIIOBUE

B cnpaBounuke npuBefleHsl pa3HUKREIe METOAR H CXEMbl
06paloTKH BOALI; PEKOMEHIAIHH N0 BEOOPY CXeM M UX NpH-
MEHERHI0 B 3ABHCHMOCTH OT KauecTBa MCXOAHOH BRONH
H TpeGoBaHnh, NpeadBABASEMHX K 00pafoTanHOl BOMe,

Jansl MeToaw pacueTa BOAONOAIOTOBHTENLHEIX YCTaHO-
BOK H 000pYHOBaHHA.

Bo BTOpOM H3gaHuy BNepBble OCBeleHs! HOBLIE Bonpo-
CBl: pacyeT CTOKOB OT BOAONOAIOTOBKH H KOTENbHOMH; [pUBe-
JeHH YKAa3aHHA 10 HeoGXOAHMOMY IpH 3KCIAYATALMH XH-
MHAYECKOMY KOHTPOJK) PA3JHYHOIG BOAOMOATOTOBHTENLKOTO
H X0TeAbHoTO o0opyAOBAaHMA; CXeMHl YacTHYHOro ofecconn-
BaHHA BOAB; pPa3jWuHLIE MeTOOE MAIHHMTHOH o6paGoTKH
BOJIBI;, OUMCTKA KOHAeHCaTa OT HeTelnpOAYKTOB M NPOIYK-
TOB KOpPO3HH 06OpPYAOBAHHS.

Ilpu cocTaBjieHUH CNPaBOYHHKA HCMOAB30BaHHL TOCAEN-
HHe palOoTHl POEKTHHIX, HAYYHO-UCCACROBATENLCKUX Opra-
HH3aluM, YYTEH ONHT SKCNAYATAlMH BOAOTIOATOTOBHTE/D-
HBIX YCTAHOBOK.

OpraHM3aluuy, 3aHHMAIIHECH [TPOEKTHPOBAHHEM IIPO-
MBIIIVIEHREIX H OTONHTENbHHX KOTeABHBIX HH3KOrO H cpen-
HEro XaBJeHHs, He pacnojaramT (3a HeSOMLIIHM HCKJIKYe-
HueM) HafJeXRallUMW KaZPAMH XHMHKOB-BOAHHKOBE H BHI-
HyXJdeHbl TPHBJAEKATh AN HPOEKTHPOBAHHS BOIOMOZOFpeE-
BaTeNbHBHIX YCTAHOBOK TeNVIOTeXHHKOB HAM CaHTEeXHHKOB.
I1n cnenxrduueckne o6CTOATEABCTBA 34CTABUAH ABTOPA IpH
COCTABJEHHUH JAHHONO CNPABOYHHKA He OrPaHHYHBATHCA Ma-
TEpHANAMH Y3KO CHpPAaBOYHOrO XapaKrepa, a JRaTh Takike,
XOTA B B COKpamleHHOM BYIe, OCHOBHBIE AaHHHE MO XHMHH
BOIL H KPaTROE ONHCAHHE CYLWHOCTH NMpHMeHAeMEBIX B Ha-
CTosillee BpeMd MeTOIOB OOpaGOTKH BOAH, UeMY MOCBALLE-
HEl [epBHIH M BTOPOH pasfensl cOPAaBOYHHKA.

Pasnen 13, noceameHHb#i BonpocaMm OGaploTamHOR H
BakyyMMoR Jeaspauufl, Hanuca nmx. M. J. flasunnim,

ArTop Bhlpaxaer TaAy6OKylo 6narofapHocTh HHXK.
M. A. KomapoBoil, oxa3zaBimeii TMOMOWIb NPH COCTABJEHHH
HACTOALIETO CpAaBOYHUKA, H peleHsenTy uHx. M. C. Bafinr-
pay6y, AABIIEMY LeHHHe pPeKOMeHAAlLNH, YAYURIHBIIHE CO-
JepiKanHe ClpaBOYHHAKA.

3aMeuaHHd # UpeANONKEHHA N0 COREPIKAHHIO CIpaBoy-
HHKA aBTOP NPOCHT HanpaBaath no aapecy: 113114, Mo-
cxea, UlawsoBas nabepexuad, 10, W3a-BO <DHEPTUAS. '
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Pasjien neppbidi

OCHOBHBIE JAHHBIE MO XHMHH BOJIDbE

1-1, MOKA3ATEJIH KAYMECTBA
BOJ bl

BapeumwenEWe BellecTBa B
NPHPOAHHX BORAX CONEPXKATCA B BHJe
TAHHHCTOM CYCNIeH3MH, 9acTHIl MecKa,
OTMepIIeA PAaCTHTENLHOCTH; B KOTJIO-
Boll W ofpalaTwBaeMoffl BOAe —B BH-
Ie 1uraMa, cofep¥allerc maoxo
pacrBopumule  BemtectBa:  CaCQs,
Mg(OH),, Fe(OH)s u #p.

Conmepxkande B3BelleHHHX BeINECTB
OTIPEAeaRIOT 1NyTeM (QHALTPUBAHHA
asanusupyemoll BOZW vuepes OyMax-
HHHA $HABTP ¢ NpoCYIUHBRHHEM ero
npu 106—110°C mo nocrosHHOR Mac-
cel. Taxoe onpefieneRMe TPYAOEMKO,
H NO3TOMY YACTO TIPEANOYATAIOT KOC-
BeHHHIA MeTOX, ONpeAeasiomuil conep-
HaHHe MeNKONMCIEepCHOR B3BecH M0
NpospagHocT® BOAH (Mo «mpudpTY»
HJtH «Kpecty» B cooTBercTBuM ¢ [OCT
3351-46). Uem MeHblne B3BeleHHHX
pelllecTB, TeM Bojiee Mpo3pazHa Boja,
HO NPAMON 34BHCHMOCTH MeXAy 5TH-
MH MOKA3aTeNAMH HeT, TAK Kak mpo-
3paJyHOCTb 34BHCHT HEe TOJBKO OT KO-
JIHYeCTBA B3BeileHHNX BelllecTB, HO H
OT pasMepa 9acTHIl, BX gaopuu, IBETa,

Cyxofi ocTaTOoK & Oonpereasior
NyTeM BLINAPHBAHHA OCBOGOKIEHHOMN
OT B3BelIeHHHX BeINecTB MpoGH M
BHCYIIHBAHHA MOJYYSHHOTO OCTaTKa
npu 106—110°C go moctroaHHei mac-
cel. CyXofi OCTATOK COCTOHT H3 MoJe-
KynapHO- M KOJJOHAHOPACTBOPEHHHX
BelllecTB (MHHEpaAbHHX H OpraHuye-
CKHX).

Ilpn ynapuBannn HedBIALTPOBAHHOA |

NpoOH TNOAYHAawT OoCRAOK, KOTOprﬁ
4 .

npocymupatpT npy 105°C 1o nocroas-
HOM Macchl, TaKoil 0CajZoK Ha3HBAKOT
NJOTHHM OCTATKOM.

Musepaapuuit 0CTaTOK
(o6mee coMecoAepXRaKue)
MOXHO MOACUHTATH NYTEM CYMMHpO-
BAHHS KaTHOHOB H aHHOHOB, NOJYYeH-
HHX B pe3yJbTaTe [OJHOTO XHMHUe-
CKOro 4HaJAH32 BOAH.

ITpakrHueckn ofmiee cogecomepxa-
HHEé MOXHO GHICTPO ONpPeNe’HTh 5JeK-
TPOMETPHUECKHM NYTEM, OCHOBAHHBHIM
Ha H3MEepeHHH 3JIeKTPONPOBOZHOCTH
BOLLL. JTHM METONOM TOJNb3YIOTCH
IAS onpeleNeHHs CoJecOAepKaHUA
napa, KOHAeHcaTa, THTATeJbHOR M KOT-
JIOBOH BOAHL. YAeNibHAf SJREKTPONPO-
BOIHOCTE XHMHYEeCKH QHCTOR BOAH CO-
crasaser npuMepHo 5-10-2%1/(Om.cuM).
PacrsopenHble B BoJe COJIM YBEJAHUH-
BAlOT ee 3JeKTPONPOBOAHOCTL; HAMH-
yne 0,5 wmr/a coaefi yBenwunBaer
SJIEKTPONPOBOAHOCTD B CpeiHeM IO
1-1 lﬁOM-CM). HegocraTkom Me-
TOAA ABJACTCA 3ABHIISHHE NMOKa3aHH]
NpH HaNWYHH B mpoGe pacTBOPEHHEX
rasoB CO; u NH;. ITosToMy npu onpe-
JeJieHHH, HaNmpHMep, CONecOAePKaHuR
napa cjeayetT BBOAHTL MNONPABKH HA
ra30Bbie COCTaBJAloNMe AuGO mozBep-
raTe npoGy rayGoxoll Aerasauma,

OKHCAEeMOCTE BOIH — KoOC-
BeHHBIl MOKasaTesNb HAJNHYUA OpraHH-
YeCKHX BeMIeCTB, MNPHCYTCTBYIOLIHX B
MPHPOAHHX BOAAX NPEHMYIHECTBEHHO
B BHAE DasJHYHHX KOJJOHAHBIX CO-
eXHHEeHHH, KQJHUeCTBO KOTOPHX HEMo-
CPeACTBEHHO  ONPeAeIHT:  TPYAHO.
O DpHCYTCTBHH B BOJe OPraHHUYECKHX
BEIIECTB CYAAT KOCBEHHO, O PacXOAy



KHCAOPOAA HA HX OKHCJEHHe NMpH BO3-
geficteEn KMnO,, Beauuuny okuncine-
MOCTH BHIPaXKalOT KOJHYECTBOM H3-
pacxoaosanioro KMnOy uan vame O,
Mr/a.

JXecTkOoCTE — NOKa3aTean, ONpe-
Jensiomwnf cogepxanue B Boje KaTHo-
HOB HakumeoOpasoBarenell — Kaabluus
H MATHHA.

O6mana xecTKoCTh JK, BOOH
onpeflendeTcss CYMMapHBIM coOOepKa-
HHeM B Hefi Ca¥+ (kanbuuesas xecr-
KocTh) m  Mg®+ (MarHHeBas xecT-
KOCThb), BbipaXXeHHBIM B MHJTHIPaMM-
9KBHBAJEHTax Ha JHTP. Hacth obweh
MectkocTn (B MPeNeJbHOM caydae —
BCA), 9KBHBAJIECHTHAR KOHLEHTpALHH
6urapGouar-noHos HCO; uHasubaer-
cA KapOGOHaAaTHOH XecCTKO-
c¢Tbio Ky, pasHocTh MeXay oGmeft u
KapOOHAaTHOR MKecTKOCTBIO Ha3HBaeT-
¢ HexkapGorHaTHOA XecCTKo-
eTb0 MKux.

HfenouHoCTE— NOKazaTeab, On-
pelensiomuit cofepXauue B8 BORe THA-
POKCHAbEEX HOHOB OH~— M anuoHOB
cnaGux xuenor HCOy—, COs2, POS-,
SiOs* u Ap., cBAAHHKNX C KaTHOHAMH
Na+, K*, Ca®*t, Mg?*, xoropue npm
JuccomHannn o6pasyior GoJiee CHAB-
HBbie WEAOUH M TIPHAAIOT PACTBOpY Mie-
JIOYHON xapakTep.

Teopust 3NEKTPOMHTHUECKOH JUCCO-
UHAUHH OGbACHAET, KaKuM 06pasacM
HaJHUHE aHHOHOB JAabHIX KHCJIQT
06yCJIOBNHBAET  WIEJ0YHOCT:  BOJHL
Hanpumep, cone NaHCO; B BomnOM
PACTBOpE AHCCONHHPYET:

Caalan HHCEOTE

|
H+ OH-

|

|
Ntlrl- HCO3

CHAbLREA 1HeACYL

Pacreop NaHCO; nMeer mienoqHoR
xapakrep, Tak xak NaOH — caspras
menaodus, 8 HoCOs — crafas kucaoTa.
Han, wuanpumep, coap (NH,),SOy,
PACTBOpeHHAs B BOAe, NHCCOUHHpYET:

CHABBES KRCAOTA

ONHF SO  SH+  90H~-
[ |

Candag wmenous

Pacrsop (NH4)2SO4 uMeer xucanifi
xapakrep, Tak kKak HoSO,— cunawuas
Kucaora, a NHyOH — caafas menous.

B npupoadnx BoAax (HA3HBAaeMHX
B BOAOMOATOTOBKe TaKXKe MCXONHBIMHU)
meaoyroctt Iz e ob6ycaoBnuBaercs
cogepxauneM Howa HCOs~. Ecau B
MCXOAHOR BoJe cofepXKaHHe HOHA
HCOg~, BEipaxeHHOe B MUAMHIPAMM-
3KBHBajeHTaX Ha JMTP, MeHbine
HWnH paBHfeTcd oflleR KecTKOCTH
(HCOs—=< X)), 10 smenuumna Mg,
sKkBuBadenTHa My {Ilye=Kg). Ecan
HCOs—>K,, TO Bce KaTHOHH MecT-
xocTd ¢Bazamu ¢ HCOg—, 1. e, Ko=
=K ¥, KpoMe TOro, B BOJe HAXOIMT-
¢A OGHKapOoHAT HATPHUA B KOJHUECTBE:
NaHCOz= Iy ;—Xo. ’

O6meR MeNOUYHOCTHI) BOJAH
IIl, wasHiBaeTcAd CyMMa colepKallHX-
¢l B HeH THADOKCHJIbHHX MOHOB H
2HHOHOB CJAGEIX KHCJOT, BHPAaXKeHHbIX
B MHJJIHTPAMM-3KBHBaJIeHTaX Ha JHTP.

O6mas mesOYHOCTh ONpEfeNReTCs
THTpOBaBHeM npolH BONW COJMAHOHA
KHCAOTOH B DPHCYTCTBHH cHavana ce-
Hoatbranenna (@), saTeM MeTHIAOpAH-
xa (M). Taxkoe paspeapHOE THTPOBA-
HHe Mo3BoageT no Taba. 1-1 aecrarou-
HO TOYHO OTNpedeNHTh HaMHIHe OTAeNb-
HBIX KOMIOHeHTOB ofmlefl men0YHOCTH
BOAH DOpH CNeIYIOIHHX  VCIOBHAX:
¢=020<M n pH<9,5, k ToMy xe
B BOAe He MOIYT OLHOBPEMEHHO NpH-

Tadauna 11

Buaucaenne HoMnoHenToB ofmefi

e NT09HOCTR
% Coctapagomae obmedn
b [HEADUHOLTH
E Boaa 2
1y COAEPWHT - 2
g x = 5 2
§ F] 8 %ﬂg -:!1.:
Sk Ex| &8 &3
=0 HCOF M 0 0
) -— Do
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YIVIEKHCIAOTH, T. €. B BHAe KapOoHaT-
Horo HoHa COy*—,

Haanuue B Boxe YrA€KHCJAOTH B BH-
ne COp;, HCOg~ u COs?~ saBucHT 0T
pH cpeaw, temmepatyput ¥ np. Haa
TIOAAepKAHHA B PaCTBOPE ONpefeneH-
Holt KoHUeHTpaunu OCHEapGOHATHHX
HOHOB HeOOXOAMMO NPHCYTCTBHE CBO-
GOIHOH YIJEKHCJOTH, HA3EIBAEMOH
PaBHOBECHOH.

Ecan konuuecTBo ¢BOGOAHOH yrae-
KHCJOTH B Bofie GoJsbllle ee paBHOBEC-
Hofl KoHueHTpaunH, To H3GHTOK COz
HA3ILIBAKT ArPECCHBRON YrJeKHCAOTOMH,
BHSLIBAIOIIEH  KOPPOSHIG  MeETanna,
paspymenne GeTOHa, pacTBOpPEHHe
kapfoHaTa KaablHA MO PeaKuHHA

C3C03+C02+H20 —Ca (HCOs) 2,

1-2. AHAJIN3bl BOJBbI
H UX HPOBEPKA

OneHKa NpHroZHQCTH BOJAH B Kade-
CTBE NHUTHLEBOH NPOBOAHTCA NHO BCEM
nokasatensM, npusefdeHnsiv 8 [OCT
2874-73 «Bopa nuTheBasg».

IpuroanocTs BOAW ANA 3HEPreTH-
YeCKHX Uesel H BbIGOD COOTBETCTBYIO-
IHX MeToAOB 0o6paGoTKH MOTYT OHTEH
pelieHH TMpH HaJHYHH [OJHOTO ana-
NH3a BOAH C ONpejeneHHeM CJAeLylo-
WX NOKasaTesel: B3BellleHHHE Be-
U1eCTBa, CYXOH OCTaTOK, KOHUEHTpa-
LKA BOLOPOJHEIX HOHOB pH, okncase-
MOCTb, CBOGONHAS YIJEKHCHOTa, Ile-
JOUHOCTh, MECTKOCTh OfIias, MecT-
KOCTE KapBoHaTHad, KaTHOHH: Ca?+,
Mg?*, Na+ n jgp., anuoss: HCOs
Cl~, 8042~ n zp.

B 3aBHCHMOCTH OT UCTOYHHKA BOAO-
cHabxe#nsa HeoOXOAHMO HMeTh He-
CKOMBKO aHANM30B, XAPAKTEPUIYIOMIHX
HCXOupHYI0 Boay. Jada aprezuaHCKOR
BOJABl = OOCTATOUHO JBYX AaHAJH30B,
B3ATHIX B pasAHYHOS BPEMS, NOI-
TBEPXKAAILIHX IOCTOSIHCTBO KavecT-
BEHHBIX MoKasaTtenefll. JIas nmoBepXrO-
CTHHIX BoJ HeoOGXOLHMO HMEThL €XeMe-
CAYHble aHaJH3H 32 nocaeHue 2—3 ro-
Ja, U3 KOTOPHX BHISHpaeTCA aHANH3,
XapakTepHsYIOIUMR XyIIIMe Kauect-
BEHHBIE TOKA3ATe/IH, HApUMEP MaKCcH-
MaJbHBE COMECONEPIKAHHE, JKECTKOCTh
H Ip., B NOpeANaBOAKOBLIH NePHOA, Ma-

KCHMaJsbHOe COLep)KaHHe B3BellleHHBIX
BELIECTB, OKHUC/ASEeMOCTb, XapakTepHHe
B IepHOJ NaBOAKA HJAH JHBHEBHIX
Hox e,

Hannyue exeMecuHBIX aHanU30B
3a nocaeaune 2—3 rofa HeoOXOLHUMO
H3-32 BO3MOMHBIX M3MEHeHHH, Xapak-
TEPHBIX A7 JAaHHOTO HCTOUHMKA BOAO-
crafwennda. Hampnmep, B p. Kame
(r. DepeaHukn) BMecTO OOBLIHHOTC KO-
NeGaHHA CONMECONlepXHAaHHA B TeyeHHe
roga ot 100 ao 500 mMr/a #a mpoTaxe-
Huy 1--3 Mec. (He3aBHCHMO OT BpeMe-
HM rofia) coJdecofepXKanue 3NH30AHYE-
CKH moBHaercs Ko 1000—2500 mr/a.
B p. ToGone oSuuHO coNeconep:Kanue
He npesbimaer 1000 Mr/a, snpsognue-
CKH NPOIONAKHTENbHO COMeCOfepIRaHne
noeuiaeTcs Ao 3000—5000 mr/m.

TexHoMOrMUeCKHA aHAAH3 BOAM Mpo-
BOAHTCA [0 COOTBETCTBYIONIEN MeTo-
auKe, paspaborannofi BOATEO, paa
npapuAbHOTO BbiGOpa, HAnpHMep, Me-
TONOB Koaryasuun HAH 06e3xesesH-
BAHHS TIOBEPXHOCTHHIX BOA; NPH 3TOM
YCTAaHABJHBAIOTCS ONTHMAJbHLIE pe-
KHMEl TIPOBEIEHHA TNpolecca (Temme-
pavypa, pH cpennl, cKopocTs), AO3H-
POBKA peareHToB M MP.

[TpoBepka nNpaBHJBLHOCTH aHAAH3a
NPONSBOAUTCA NO CHEAYIOIINM TIOKa-
saTensAM:

a) CyMMa KaTHOHOB 3 Kam gonxK-
Ha paBHATBCA CYMMe aHHOHOB 3 AN,
BLIpAXKEHHHX B MH/IHFPAMM-3KBHBA-
JIeHTaxX Ha JHTP.

Ecnn B ananuse coRepxaHHe Ka-
THOHOB ¥ AHHOHOB AAHO B MUJLJINTpaM-
Max Ha JHTP, CMeLyeT ero WepeBecTH
B MWIJHIPaMM-3KBHBANEHTH Ha JIMTP
H NPOBEPHTh PaBEHCTBO:

Ca Mg Na NH, _
w+ﬂ+ﬁ+1s_,o4+"°_

HCO, . SO, , CI
5w tretmat - (12

6) KoHueHTpauus KaTHOHOB HAT-
pH B KaiaHd OOBMHO NPHHHMAETCH
B aHaJM3aX PABHOR DAa3HOCTH MEXAY
CYMMOR BceX aHHOHOB Ar M cyMMo#H
0CTaAbHEIX KaTHOHOB!

Na+ + K+=Z Ax —

— (Ca?* + Mg2+ + Fe++,..). (1-9)
7




cyrctsoBath nowel OH~ u HCO;~
BCAEACTBHE PeaKUUH

OH- + HCO3 — COY™ + H,0.

OrHocuTenbHO# IledOUHO
CThI HaswBaerca ofillag INEAoY-
HOCTB BOXHL B mepecyere Ha NaOH,
OTHECEHHAA K CYXOMY OCTATKY BOAH
H BBIpaXKeHHad B DpOHOeHTax

-40.100
ul, = .%.S_ . (-l
roe I, — oTHOCHTENRHAR  MIEJIOU-

HOCTh, %; I, —ofmas MmensouHocTs
BOABL, MTI-3KB/N; S —cyXofi ocTatok
BOAM, Mr{a; 40— sksuBanest NaOH.

Houuwit coctar Bopmu. Pac-
TROPDEHHBIE B BOJE COJIH B TOH HIH
HHOA CTeneHH JHCCOUHHMPOBAHBI Ha
noHul Ilpu 3TOM BoJa KaK 3NMeKTPONHT
AIBJSETCS BCRrfa SMEKTPHYecKH Hef-
TpajJbHOH, TaK KaK CyMMa [OJIOXKH-
TE/IbHO 3ApSXEeHHBIX HOHOB—KAaTHOHOB
BCerZa paBHa CyMMe OTPHLATEIbHO
3apsKeHHBIX HOHOB—AaHHOHOB, BHIpa-
JKEHHEIX B MHJIJHTPaMM-3KBHBAJeHTAX
Ha JHTPp. DTO NPABWJAC CAYKHT OCHO-
BOHl MpoBepKM MOJAHOTO aHa/M3a,
B KOTOPOM ONpeleNsiioT NPHCYTCTBYIO-
Ii#e B BOAE KATHOHEI H AHHOHBL

OGHuHO B HPHPOAHOH BOJE NPHCYT-
cTBYIOT xaTHOHH Ca®t, Mgt Nat,
FeX u amnoun HCQOg~, Cl-, 5042,
Si0Os*; pexe NH+, Fe3*, NO;-,
NOa‘.

JKeneso B NpHPOAHEIX BOAAX BCTpe-
yaercs B BHAE IBYXBAJICHTHHIX HOHOB
% B BHAE KOJNJOMAHHX, 2 TAKXKe KOMI-
JIEKCHEIX OPraHHYeCKHX H HeopraHuue-
CKHMX COeIHHEHHHA ABYX- H TPeXBAJIeHT-
HOFO XKesesa,

B noaseMHHX BOfaX JBYXBaJeHT-
HOE XeJe30 HAXOAHTCA MNpPeHMYILecT-
BEHHO B BHJe GuxapOonrata Fe (HCOs)a.
B apresuanckofl Boje B PeIKHX cJay-
4yasx, XOTAa HUMeeT MeCTO MORNHTKa
'BOJIOHOCHOTO TOPH3OHTZ BOLAMH pPeK
Han Goa0T, MoXer HAXCOHTbCH ABYX-
BaJIeHTHOE 3Keje30 B BHIE KOMILJIeKC-
HEIX OpraHMYecKHX coelHHeHHH. B #c-
KMOYHTENbHLIX CJAy%adx [BYXBAJIeHT-
HOe 3KeJe30 MOMeT BCTpedaTse H
B NOBePXHOCTHOH Bone. Tak, HampH-
Mep, 3uMoft B BepxHeucerckoM osepe

6

(r. CepanioBCcK) B pesyabTaTe OKHC-
JUTE/BHO-BOCCTAHOBHTEIBHEIX TpoOLec-
COB, CBA3AHHBIX CO CTOKaMH OT npel-
NpHsTHA, B BOJE NOA TONIIER abAa
MOJHOCTBIO OTCYTCTBYET KHCAOPOA H
BMeeTc ABYXBAaJEHTHOE 2KeJeso,

Cognep:aHHe ABYXBAJEHTHOFO XKene-
33 B TMON3EMHBIX BORAX ONpelensercs
KanMOpHMETPHYECKUM NYTEM W BHIpa-
*KaeTcd B MHANHTPAMMAX Ha JHTP.

B nopepXHOCTHHX Bojax OOBIMHO
COZepKHTCA TPEeXBAJEHTHOE Ke/eso,
OpenMyllecTREHHO B BHAE KOJJIOHA-
HLIX COefHHeHHE;, KOMHUYECTBO TpeXBa-
JeHTHOTO XeJesa onpemenserca ofnu-
HO BECOBHIM IyTeM (B BHAE NOJYTOp-
HHX OKHCHIOB FeyO34Al;Os) u BhIpa-
}KaeTcs B MHANHIPAMMAX Ha JIHTP.

KoHnpoentpanua BOJOpORZ-
EHX #oHOB pH —oauE us Baxk-
HEIX nOKazaTenell KayecTBa BOAH, IO
KOTOPOMY MOXHO ONpPeNeNHThb, Iesoy-
Hag Bojpa WAH Kucnas, Kaaccudruka-
nuio Boabl mo BeauunHe pH MoxHO
NpefcTaBHTL TAK:

CrencHE KACAQOTHOCTHE HAH

1@ AOYHOCTH pH
Kecopas . . . .. .. 1—3
CraGokncmast , . . . . 4—6.,5
Hefitpanenans . . . . . 7
CnaGomeaoqsas . . ., . 7,5—10
Henoynan . . . . . . . 11—14

PacrBopensbie rasn. Ilps
NPHTOTOBJEHHH BOAH AJA SHEpretTHue-
CKHX LeJed NPEeACTABJSIOT HHTepec
Te Trasbl, KOTOpHE MOTYT BHSBaTh
Kopposuio Metajana. K rakuM rasawm,
BCTpevaomuMcad B NPHPOAHHX BOAAX,
OTHOCATCS: KHCJOPOA, YIVIEKHCAOTA,
CepOROACPOA, AMMHAK.

PacTropeHHHfi B BOKE KHCIOPOL
{nonagalotMit B OCHOBHOM H3 BO3AY-
Xa)} ABAAETCA TIVABHHM XOpPPO3HOH-
HBIM 4T¢HTOM, BHI3LIBAIOLINM HenmoJaj-
kn B paGoTe sHepreraueckoro ofopy-
JOBaHHA.

Ocofufi  HHTEpeC  NpencTaBAfeT
YIAeKHC/I0Ta, KOTOpas B NPHPOJHHX
BOLaX BCTpeuaercda B BRAe cBOGOAHON
YIASKHCAOTH, NpeacTapadAonel coboi
pactBopeHnHt B Boje ras CQO,, noay-
CBA3AHHOH YIJIEKHCAOTH, T. €. B BHIe
6ukap6onatibix HonoB HCOs—, B He-
KOTODHIX CJAYYAfX B BHME CBA3aHHOI



B) Beamunna ofmell xecrkoctH
JONKHE PABHATHCHA CYMMe KOHIEHTpa-
OMH KanblHA H Maraud, BHpaMmeH-
HHX B MUJJHrPaMM-9KBHBAJEHTAX Ha
AHTP:

__Ca‘+‘ Mg+
X{“"“QO.M +.I2,16 v (1-4)
Tae Hyp— 061127 KECTKOCTh HCXOA-
HOft BONMK, MT-3KB/JI,

r) Konuentpauns GukapSoHaTHOro
rnoHa HCOs—, BHpaKeHHAS B MUANH-
rPaMM-SKBMBAJIEHTAX HA JHTp, AONK-
Ha GHTB!

npH )ﬁu. a>££[n.s
[HCO= gl o = K= L, 5 (1-5)
mpr MKy, o <ALy o
[HCOF ). » = Ll 3 Hu.» =K
=0, (1-6)

rie Hlgp — MEJOYHOCTL HCXOOHON BO-
AN, Mr-SKB/a; [HCO_.,—]“ , — KOHIEHT-
pauus OuKapGOGHAaTHOrO MOHA B HC-
xonuoft Bome, Mr-skpfun; JKy — xap6o-
HATRAA XKeCTKCCTh HCXCHHOR BOIH,
Mr-3kB/a; Kgy— HeRapOoOHATHAd Ke-
CTKOCTb UCXOREON BOLM, MI-3KBJ/.
HiMeer npakrThuecKHR HHMTepec npel-
CTABHTD AHAJHZ BOZHW B BHIe AHA-
TP2MMH THUOTETHYECKOrO COCTaBa CO-
Jefi. [Ipumep Takofi gHarpaMMK BpH-
Befien Ha pHe, }-1. Tloabaysck mpaeu-

a5 20 h25 L0
Fe‘h Ca2+ Mga”-f N&++K+
i : 2! -
| HCOg™ { [804 1 €
i L
1 = | l
gt gg t é" | * NaC1
S| cafCog), 121 B 1lka
| ey = 1l
B | & y
3.0 1o/ | 875
7
Na,SO.g
K2504

Prc. 1-1, JinarpauMa rHtoTETHRECKOrO COCTE-
Ea coaefl B ucXoaHoli BOAE MO XAHHBIM aHSE-
an3a (2 Kam =~ I An = 4,75 Mr-sks/a).

8

JIOM, UTO CYMMa DAacTBOPEHHHX B BO-
Ie KaTHOHOB paBHA CyMMe aHHOHOB,
CTPOAT TPaPHK cOCTaBa HCXOZHOH BO-
ZH, L4 Uero Ha napajferbHHX WIKa-
JlaxX B COOTBeTCTBHH ¢ PAAOM aKTHBHO-
CTH HOHOB B Macmitabe OTKJA&IHBAOT
collepXaHHe K&THOHOB H MOX HHMH —
AHHOHOB B MHJLIMTPAMM-3KBHBAJEHTAX
ra jautp. Takoh rpatduk noMoraer pe-
HIATL Pl BONPOCOB B MOpolleccax Bo-
BONOATOTOBKY (M3BECTKOBAHHA, BOJO-
pON-KATHOHHPOBAHHA, BHYTPHKOT/O-
BONl 06paBOTKH H np.).

1-3. BBIMUCJEHHE COCTABA
BOAbBI MOCAE PA3JIHYHBIX
CTAIHRA EE OBPABOTKH

a) H3BECTKOBAHHE H KOATYJIALHA

HapecTkoBanHe NPOH3BOZUTCA TIPH
Pa3NHYHEIX 033X HSBECTH B 3aBHCH-
MOCTH OT KaueCTBa HCXOAHOR BOAHI M
TPpeSyeMBEIX OKOHYATeJbHBEIX peayib-
TATOB, B COOTBETCTEHH C 4€M H Olpe-
Hensercd cocTaB o6paboTaRHON BOJAHL.

B cnyuaax, koraa ocyilecTBAAETCH
TONBKO Koaryaasus ob6paGartniaemMol
BOAH H AO3HPOBKa H3BECTH NPOH3BO-
KHTCA C Uedbi0 MNOAlleNayHBaHHA
(xorna xapOOHATHOR MeCTKOCTH He-
JAOCTATOUHO ANA PeakluuH c KoarymisH-
ToM, cM. § 2-1), TO XKecTKocTe H CY-
xofi ocTaToK o6paGOTaHHOH BOAN yBeE-

JMHYMBAIOTCA H HX ONPEAensioT 1O
thopmynam:

)!{o.n"‘_—)f{n.n"*'ﬂ; (1'7)

So.a=su-s+aK’ (1'8)

rie Mo —0BIan XKecTKOCTh o6pa-
60TaHHOM BOAH, Mr-3kB/J; Soas—cCy-
xoff ocraTok o6paboTaHHON BOMH,
Mr/a; Sys— CYX0f OCTaTOXK HUCXORHOMH
BOAH, Mr/n; K-—nosa Koaryasdra,
Mr-3KB/o; & — Xosbduuuent (npr Ko-
aryJAUMH  XJAOPHBIM  KeJe3oM da==
=55,5, NpH KoaryaauHy CepHOKHCANM
KeneaoM HIK CEPHOKHCJ'IHM aJioMH-
HueMm a=68,07).

Ecnu H3pecTKOBaHMEe OCYIIECTRIAET:
cs npu ycaosun Kea> K (oM.
§ 2-2,a), TO XKecTKOCTb H cyXof ocTa-
TOK ofpaGorannoll BOAW CHHUXKAIOTCH,



npHueM  ocrarousnas  KapGoHartHas
JKECTKOCTh CTAHOBHTCA TeM MeHbllle,
yeM GOAbIIE cofiepXKaHHE B HCXOHHOH
BOJi¢ Kaablisg, HX ONPeAeNsIoT Io
popMynaMm .

M, 0.9==0,5—0,75 mr-sxn/a-
{cM. Taba. 2-la);

HO-B=}K|I.B__(')!(I{ "")}(x.o.n);
(1-9)
So. 1= Sua— 20,04 (){(Cll_"')[{x.o-!) —
_ 61.0‘2(»{1:2—')1{:‘0,3) . (1_10)

rae M ca — KaibBHeBad  KeCTKOCTh
HCXOAHOA BOALL, MT-8KB/E, K, o . —
kapOoHaTHas KeCTkKOCTh o6paboranHoft
BOJEL, MIr-3KB/J.

Ecau u3BECTKOBaHKE OCYMIECTRAAELT-
cad npH  ycaoBHE HKea<<Kyi (oM.
§ 2-2,2), T. e. Xorfa HeoGXOAHMO H3-
BECTKOBAHHEM YAANHTD KaJbUui H
Mar##fl HJIH YacTb MarHH#, CBA32HHO-
ro ¢ anuonoM HCO;~, XKecTkocTh B
cyxoli  ocraTox o6paboraHHOR BOAH
CHHXAWOTCA, H HX NPHHAMAIOT pas-
HBIMH

Mo a=0,7+1,0 mr-sxs/x;
o= Ky g~ (VK — K o 00 (1-11)
' . So.n=Su.s_20s04)ﬂCe ""‘[

- 12!16(){{1:“‘}](0;“"}!(&0.9)'—_‘_

61.02:0Ky — My, 0, 0)
— 5 . (1-12)

6) HATPHR-KATHOHHPOBAHHE

lilenouHocTs UCXOAHOH BOABRL MIPH
HaTPHA-KATHOHHPOBAHUM He  HaMe-
paercs. OcrarouHam ofuas Xect-
KOCTh BORBI 3aBHCHT OT Kadecrsa Hc-
Xoano#i BOOH K TpeGoBaHMH noTpelH-
tegefi; Oonee rayGoKoe yMsATvYeHHe
BoIbi Tpeyer GoJbliero pacxofa co-
'nu Ha perenepanyio, O6HIHO AsaA no-
_Jy4YeHHA BOAB' ¢ OCTATOYHOR XKecT-
KocTelo 0,1  Mr-3KB/  npHMEHAIOT
OJHOCTYIIEHUATOe KATHOHHRPOBAHHE C
yhoeaAbHBIM pacxonom coan  100—
150 r/r-axe. Jna noayuenus raySoko-
 YMAr4eHHOH BOJK C OCTATOUHOA MKecT-
Koctsio He Oosee 0,02 mr-sxs/n nph-
MEHSIOT ABYXCTYNeHYaToe KaTHOHUpO-

BaHHe ¢ YAeNbHHM pacXoioM COJR HA
BTOPOA  CTYNeHH  K&THOHHPOBAHHHA
350-—400 r/r-2xB. '

Cyxofi 0CTaTOK HCXOAHON BOLB IPH
RATpHfi-KaTHOHHPOBAHHH yBeAHyH-
BaeTcH 3a (CyeT OOMeHa KaTHOHOB
Ca? n Mg® nma Na* u onpegeaserca
no dopmyae

SNa = Sn. B + 2.96).'{(03 +-10v84)f(&18v

(1-13)
rae Swa— cyxofl ocTaTox HaTpufi-xa-
THOHMPOB2HHOR BOAM, Mr/m; Hmg—
MArHEHERASA KECTKOCTh HCXoAHo# BO-
IBi, MI-3KB/n,

B} BOOOPOO-KATHOHHPOBAHHE

[Ipn napannenbHOM BOZOpPOL-HAT-
PHA-KATHOHHDOBAHMH KECTKOCTh BO-
A TPH EBTOMATHYECKOM Pperyaupo-
BaHHd MOXHO NONJEPXHBaTH B Mpe-
neaax 0,25—0,35 mr-sks/a.

TayfuHa yMardedds BOAR NPH Ta-
pajneAbHOM  ROAOPOA-HATPUH-KATHO-
HHDOBAHHH B 3aBHCHMOCTH OT Tpefo-
Bauus norpeSuresed Moxer GHTL mo-
ayueHa papsof 0,1 uaw 0,02 Mr-sxs/a
NyTeM ORHOCTYNEHUATOrO0 KATHOHHPO-
BAHNA MJAM BBejenus BTopofi (mocke
CMellleHHs H JeKapOoHHSalUuH) CTy-
NeHH HATPHUA-KaTHOHHPOBAHNA.

Hpy Boaopoa-KaTHOHHPOBAHUH C
¢«TOJMIQAHOA» pereHepanueii Bomopon-
KaTHOHHTHHIX (UABTPOB OCTATOUHYIO
IEeIQTHOCTD WIH KapOOHATHYIO MecT-
KOCTh MOKHO TOJYYHTh He MeHee
0,7—1 Mr-sks/a.

Cyxoft ocraroK BOAM nocfe BOAO-
POA-KATHOHHPOBAHHA  OTpeaensnercs
10 popMyne: :

S = Su.w — 20,04)K ¢y —
— 12,16/ pg — P = Loe) O1.OZ

(1-14)

rae Sg—CyXoll O0CTAaTOK BOAOPOL-
KaTHOHHPOBAHHOA BOAH, MI/a; Loce —
0CTaTOMHAA LieJMOYHOCT: obpabBorad-
HOM BOAM, MIr-3KB/JI.

[Ipy BOAOPOA-KATHOHHPOBAHUY C
«roiofHOR» pereHepauuef QHUALTPOB
B dopMyne (1-14) Gepyr Toarke Ty
9aCTh KaJbHUeBOH H MarHHeBOH XecT-

a



KOCTH, KOTOpas yZaJjsercs BOXOPOI-
KaTHOHHPOBaHHeM (T. e. cBd3aHa
c anuonoM HCQ;™); ato opHeHTHpO-
BOYHO YCTAHABJHBAIOT MO AMArpaMme
TFHMOTETHYECKOTO COCTaBA coaell (CM.
puc. 1-1) npn Hlocr=~0,7 Mr-sxs/a.
Cyxoft 0cTATOK BOABL NOCJe fmapas-
JNeNbHOTO BOOOPOL-HATPHH-KATHOHHPO-
BaHus onpegeasercd no dopmyne
So. P SHG'H + SNaaNa, (1'15)
rle oF— JOAA BOACPOA-KaTHOHHPO-
BaHHOH BOMK, ONa— JONAS HATPHH-
KaTHONHPOBAHHOH BOJHL.

1} HATPHRA-XJOP-HOHHPOBAHHE

B saBucumMoctH oT TpefoBanmnil,
NpenbABASEMEIX K o6paboraHHofl BO-
He, TayOHHY YMAMYeHHA BOAH 10
0,1--0,02 Mr-3xB/a MOXHO NOAYYHTH
MyTeM OAHO- HAH JABYXCTYNEHUATOro
HaTpHHA-KaTHOHHPOBAHHSI.

CHHXKeHHe LIJOUHOCTH HCXOAHOH
BOJAH TPH HATPHH-XJIOD-HOHHUPOBAHHH
Bo3MOXKHO mo 05 Mr-sks/i1, ofHAKO
CHIDKEeHHE WIEJOYHOCTH Ueaecoolpas-
HO BECTH He A0 HH3LIETO BO3MOXKHOTO
npenena, a A0 BeJHUHHH, NONYCTHMOH
HOpMaMH JAsl RAHHOTO KOHKDETHOro
cnyyasi,— 1—2 Mr-sKB/m. :

Cyxoll ocraTok 06paGoTaHHOH BOAM
onpeaeasior no opmyne:

Su. s =Sy o 2,96 Hcs —
— 10,84)ng + 4;97 (m“ A wﬂ.s)_

—12,55[S0,], (1-16)
rae H,s— mwenouHocts obpaboTan-
HOl BOAW, Mr-3KB/i1; [SO4] — KoH-

HeRTpauusa B HCXOAHOA Boje cyabpa-
Ta-KOHA, MI-3KB/A.

Hapmo uMeTh B BHAY, UTO CYXOH OCTa-

TOK KOTA0BOH BOZbL TNPH HaTPHA-
XJAOp-HOHHPOBAHMM GyAeT BBIILE, YeM
npy HATPHA-KaTHOHHDOBAHHY, TAK KAK
BOH XJiopa OCTaeTCd B KOTJIOBOH BOlI(’:.,
a OHKapOOHATHHA MHOH B KOTJIOBOH
BOJE paafaraercd M yrJeKHCAOTa YAa-
asercs ¢ NapoM.

A} AMMOHWRA-HATPHA-
KATHOHHPOBAHHE

Mleaounocte ofipaoTaHHOM BOAH
paBHA MIEJOMHOCTH HCXOMHOH BOJBI,
TaK Kak B3aMeH OukapBonaros- Kaje-

10

U¥d H MarHusg ofpasyeTcR® SKBHBa-
JEHTHO® KOJHYECTBO OHKapOOHATOB
AMMOHHA H HaTpHdA, QOAHAKO B KOTJAO-
BOfl BOfe (3a CUET pa3NOKeHAS
NHHCO;) Tak HasmeBaeMasi «yCJOB-
Hafg» OCTATOYHAd ILLeJOYHOCTH BOAH
yMmeHbiaerca a0 0,3—0,7 mr-ake/n.

1
1
|
|

Cyxoli ocraTok of6pafoTaHHOR BO- .
ARl ONpeAensloT TaK e, Kak H Aaf '
BOOOPOA-KATHOHHPOBAHHA C <«TOJ0A-

HOfl» pereHepauvefi ¢UNbLTPOB,

TaK

kak NHHCO; pasnaraercs B Kotae

Ha NH; u CO,, koTophie ymanafoTcs
¢ napom.

e} YACTHYHOE XHMHYECKOE
OBECCOJNHBAHHE

ITpn "gacTuyHoM xXHMHHeCKOoM ofiec-
COJNHBAHHH OCTATOUHOE CcoOJecofepKa-
HHMe YCTAHABJAMBAETCA NOTpeGHTENsIMH
obecconennolt pofu. Ilo samaHHOMY
coyiecofepkanuio  ofleccoeHHOR BO-
Abl B TI0 KauecTBY MCXQAHOH onpege-
JA10T, KaKHe KATHOHB M B KaKOM KO-
NHYECTBE AOJDKHEL 0CTaThCA B aCTHU-
HO 00eCCOJIEHHOH BOJE.

Has Harngagoctd Ka puc. 1-2 npw-
BeJeHa HHATpaMMa TIHIOOTETHYECKOrO
COCTABA COJMeH, KOTOpLIe MOTYT 0CTaTh-
¢ TocJde YacTHHHOro obecco/HBaHHA.
B usactnuno ofeccoseHHOR  BOAe
{puc. 1-2) #u3 KaTHOHOB oOCTaeTcH
TOJMBKO HaTpHi, H3 aHHOHOB — KpeM-
HHeRasl KHCJAOTa B KOJHYECTBe, paB-
HOM ée COZepXXAaHHIO B HCXQAHOH BO-
Je (NphH YacTHYHOM 06€CCOAMBaHHH
OHa He YyIajfercd); YrIeKHUCAQTA —
OCTATOYHOE COJEPXKAHHE ee B CXeMaXx
¢ AekapOOHH3aTOpaMH  COCTABJAET
npumepHo 0,22 wr-aks/n  (cooTBer-
crBerHo 5 Mr/a COg), npH H3BecTKO-
paund  0,5—0,7 wmr-sxsfa (HCOs);
OCTaTOYHDIE COAEPIKAHHA XJOPHOOB H
CYIb}ATOB NPUHUMAIOTCA  TaKHMH,
uToGH cyMMapHOe cojepXaHue Nat,
Si04~, CO¢, Cl- u SO me npesH-
maje 3aAaHHOTO  COJecOolepIXaHHs.
Cyapparst B uacTHYHO obeccoJgeH-
HOM BOfle OBLIYHC OTCYTCTBYIOT, HAMH-
yHe HX B 9acTuuHo obeccoleHHON BOJle
BO3MOXHO TOABKO MPH OueHb He3Ha-
YHTEJbHOM COLEPXKAHHM  XJIOPHOOB
B HCXOAHOH BOJe, TOFMA COAepIaHHe



XJOPHAOB B 00eCCONCHHOH Boje pas-
HO HaJW4YHI0 MX B HMCXOAHOH, a KOJH-
4eCTBO CYJAB(DATOB QCTaeTCA B COOT-
BETCTBHH € TpefyeMbIM OCTATOUHEIM
coaecoficpianneM HacTHIHO o0fecco-
JIGHHOH BOARL

OcraToyHoe colepxanue cynh(ba"ros
H XJOPHAGB [0 3aHAHHOMY OCTATOUHO-
MY COJecolepXaHuic YacTHuHo olec-
coJleHHoll BOAB ONpenenseTcs H3 cJie-
AYIOUIHX YpaBHERHR:

IpE HaNHuuH¥ cyib(paros B ofecco-
aensoll Boge [SOloer>>0

[50%-]0“ =

s., 0.s—81,08[8103~], |
71.03

— 53,01 [CO3],—58,48[C1"Ju.o
(1-17)

npH OTCYTCTBHM Cyanatos B obec-
conennoft Boge [SOI ., =0

[Clfoer =

__ Su.o.s—61,09[8105], —~83.01{CO5"],
58,44

(1-18)

rne S, ..»— 3418HHOE COJECORSPXKaA-
HEe vacTHYHo ofeccoseHHoOli BOAM,
wmr/3; [CO%T], ~ xonnentpanus yrae-
KHCAOTHL  NIoCAe  AeKaplioHu3aluH,
Mr-3KB/J, B nepecueTe na CO3;

[SOi }ucx — ocTatounoe comepanme
cyapdatos 8 WACTHYHO 00eCCOMeHHOM
Boje (ApeABAPHTENBLHO OnpeAesgeTch
no AHarpaMme CHHOTETHYECKOro Cocta-
pa coaeh), wr-sxs/r [S1057], , u
{Cl—],. » — KOHIeRTpaRHAS COOTBET-
CTBEHHO AHEOHOB KDPEMHHEBOH KHC/AOTH
H XJIOPH 0B B HCXOMHOR BONE, MM-SKRB/ 1.

CopepiaHHe HATPUS B 4aCTHYHO
ofecconeHHOll BoLE OnpefedseTcd W3
YCAOBHS, 4TO CYMMA KATHOHOB paBHs-
eTCA CYMME ZHHOHOB:

Nat
503 c1” col | 50}
{8 I S 1 & |
fow | NaCil ST
AN Bl R
LA L _____ 1A LA

Pue, 1-2. JlnarpamMa runoTeTHReCKOTD cocTa-
pa corefi wacTHupo OO0ecColeHROH BOIW
(I Kam = I Aumr-sxpla).
Na+_conepﬁ(auuz HATPHA B GOCcoOaemuol  pole;
5103-'— CONEPHARHE KPEMHHEPOR HHCHOTH (DPaeHoe

Qe
KOAHRECTBY €€ n HexoRaok Bode); COg — ocraToudoe

COREPREHKE  YrACKMCAOTH  fOCAE  HeKapSOHHIaUHM
(OpH  peredelanwy  ZHROMHTHHME duastpor NaOHY,

Cl7 — conepwanne xiopunos s Ofecconenvod moze

HAH OCTETOYHOE COLZCPXANMe xAOPAIOE (ﬂpl( AOAHOM
o—

§Q); 503 -~ ocraTounos coZepmauHe

CYABDATOR g OOeCCOTLHHOR BOAZ.

¥Aaneurn

npu [SO; ], >0
[Nat),., =[$1057] + [CO%7] +
HlC [0 (t-19)
npr SO Joer =0
{Na+},., = [$1037] +-

+[coil+ic-, (1-20)
rae [Nat]ocr — octarosuoe cogepxa-
HHe KATHOHOB HATPHA B Y4CTHYHO
obecconeHHON BOMNe, MI-3KB/J.

1-4. COCTAB NPHPOAHLIX BOJR
ccce

CocTaB HeKOTOPHIX NPHUPOAHBIX BOX
CCCP 110 a#HHM TIPOSKTHEIX OpraHi-
3alHil K THAPOTROJCTHUECKOTQ exXe-
rofsKKka nprsened 3 tabn, 1-2, Hau-
aaie tafa. 1-2 Moryr Ccay®uTe aad
OPHEHTHPOBOYHOH DPOBePKY HPMCH-
JaeMHX ¢ MecT apannsoB. B pacue-
Tax BOLOMONFOTOBHTENBHBX YCTAHO-
BOK [JO/KHE NPURHMATLCH AHANHIH
B COOTBETCTBHH ¢ YKA3aHHAMHM, AaH-
HeME B § 1-2.

1
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Pasaen BropoH

METOAbl H CXEMbI

2-1. KOATYJALR U
H OCBETJEHHWE BOAbI

N3 noBepxXHOCTHHIX BOX (pekiH, oze-
pa, NpyAs H T. n.) Tpelyercs, Kak
TpaBuao, yiajeusue rpyboH (pasmep
yactun go 10-% mMM), rvouxoi (10-3+
10-% MM) B3BecH, KONJOHAHO-JHC-
nepcunix Bemecrs  (10-8--10-4 Mm)
¥ uBeTHocTH. I'pyfan » roMkaa BaBechb
OORIYHO COCTOHT H3 NecKa, THHKHEL,
’KHBOTHBIX M PaCTHTEJBHLEIX OCTATKOR,
MPOOYKTOE KOPPO3IHH XOHCTPYKIHOH-
HHX MaTepHasnos. B KOMIOHIHOM co-
CTOSIHMM MOTYT HAXOAMTLCA OpTaHHye-
CKHe BeliecTBa, OKHCJIH MeTajoB
(nampuMep Kesgesa, Memn H Ap.),
KpEMHEKHCABE COEJHHeHHs. Y aaneHne
13 BOJR TOHKOH B3BecH W KOAJIOHIHKIX
BelleCTR BO3MOMKHO OCYLISCTBHTE TOJIb-
KO IyTeM BBOZZ CIEUMAAbHMX peareH-
TOB, 3TOT RpoLece HA3HBAIOT Koary-
asnHefl.

Meronu v ofopyloBatte JJd OCBeT-
JIeHHS. H KOaTyJAdaIHu HCXOJNHOH BORKI

OBPABOTKH BOJbl

BHIOHPAIOT B 3ABHCHMOCTH OT Xapa
Tepa H BeJHYHRBl 3arpssHeHH#t B C
OTBETCTBHE ¢ Taba. 2-1.

Ecan npH ocBeTeHMH H Koaryas
LMH INOBEPXHOCTHHX BoAa Tpebyerc
OIHOBPEMEHHO CHH3HTb HX IHesod
HOCTh M COJNecOmepiKauwe, TH 0P
1eeCH COBMEINAIOT C H3BeCTKOBAHHE
B ocBeTauTenax (cM. § 2-2).

Pu3nKo-XHMHUECKHH NPONECe Koary
JNALKE CROMKEH, B HET CTeXHOMeTpHue
CKHX OTHOMIEHHH MeXAy AO3HPYEME
KOAryJsTHTOM H KOJMHYECTBOM pPacTBO
peHnbiX KoAnonAHHX Bewiects. Ofpa-
3YIOIHecs XAONbS KoAaryJsiHTa ajcop-
6UpylOT HAa CBOeH MOBEPXHOCTH KOJ-;
JOKIHLle BELIeCTBA, BHJAEAAACH NpR}
TOM B BHJAE 0cCajka. :

Haa  ocyulecTBJIeHHs — nipoitecca’
KOATyNAUHH TPHMEHSIOTCA  clelylo-
IHe peareHTbl (KOATyJNsHTH): Ccep-
HOKHCABIE  afioMuHui  (ranBo3eM)
Alp(S04)3-18H3O, cepHOKHCHOE XKe-
Aeso (Kenesnm#i xynopoc) FeSOiX
% TH:0, xaopnoe keneso FeCl;- 6Ha0.

Ta6anua 2-1

Meroapt ofpaGoTEH NOBEPXHOCTHHIX BOX

MoxesaTeas pcionHoh soan

Meron obpaboTn

Ocnoproe 060Dy A0DRERE

BspemeHHue BenlecTBa A0 Q’I‘IJIBTPOB&HHB

50 mrix

BaopemenHbie BEmECTBA A0

100 wria MeHHE  TOHKOH

unefi

BapemeHine pemectsa §o-
nee 100 mrfa

TlosepxuocTHE BOZH, Tpe-
Gylimue KOAryJaaumHy, CHA-
WEeHHA NBETHOCTH BORM, ¥ ha-
keHUs KOMMOHAHOTO Mencsa

HHEM H
$nabTpOBARHEM

! Tipuwenenne MHOTOXAMEPHNT

PHABTPORAHEE JAS ¥ha-

buaALTPORAHME C KOATYad-

Ocpetaende ¢ nocae-
AYOWHY PHABTPOBANHEM

Koaryanuws ¢ ocBerae-
nocne Ry IOL{AN

Mexanpuzckde  oRrmocaolinuie!
(BepTHKANLHHE K [OPHIOHTAALHEIE)
dunsTpH ¢ 3aTpyskoli aHTpAUWTa
kpynunoctbio 0,6—1,4 MM, BHCOTA
cnoa 3arpyaxn Ho,>1000 um

Mexannneckne ?nnupu ¢ RBYX-
exofiHolt 3arpyskolt; aHTPaLKT o
xpaphepnfl necok; aarpyska xp;;n—
HOCTBIO COOTBETCTBeHHO 0,7—1,7 0
0,5—1,2 mM. Bucota 3arpyskm
kancaoro caoa 500—500 uu

QcpetanTeds AR KOATYAAUHW
(KOMCTPYKIIHIG — CM. pa3a. B) ¢ no-
CAERYIOIWHM QHALTPOBAHHEM Tepes
ONNHOCAOHHEIE MeXanWueckue OGHAb~
Rt !

OcgerauTeqn INA KOATYAAUHH C
nocrenywmuM duAbTPOBEZHKEM WTe-
PE3  ORHOCAOWHEE MEXaHHYECKHE
$uapTpH !

B3BeCH,

GHILTPOR ANG HOATYAAUHK GY1ET BOSMOMHBIM TOABLKO TOri8, KOIEa OHH Oy~

AYT BHNYCKATECE £ ADNOAHATEABHEM JOKOM 104 HAHECEHUL NPOTHBOKOPPOINONHEYX NOEHHTHA.
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IIpy A0CTATOYUHOM COHNEPHKAHHHM B
Bole conelt xapGoHATHON KeCTKOCTH
peakuus B3aHMOAEACTBHA MOMXeT GLlTh
H3006paXxeHa CAERYIOLIMMH YypaBHe-
BHHMH‘..

Aly(8Oy); 4- Ca (HCO3), —
— 2A1{HCO,); + 3CaSO,;
FeSO, - Ca (HCOy), —
2FeCl, 4 3Ca (HCO,), —

O6paayomnecs GukapSoHaTs anio-
MUHHA H 3KeJe3a HeyCTONYHBH H pas-
Jaraotea ¢ ofpas’oBaHMeM XJONbeB
THADOOKHCER:

2A1 (HCO,), — 2A1 (OH), | +-6COy;
2Fe (HCO,), — 2Fe (OH,) | + 6CO;.

Jlas o6pazoBaHus XJONbEB U3 ABYX-
BAJIEHTHOTO  CEPHOKHCJOrO Keaesa
Tpebyerca Godee NpOJIO/HKHTEIbHOE
BpeMAd W HajWYMe pPaCTBOPEHHOTO B
BOJE KHCJIOpOAA,

Korlla kap6oHaTHas JKeCTKOCTb MC-
X0ZHOH BOZM He BejHKa, ocoGeHHo
NpH MOHHXKeHUH ee B NepHOA NaBOA-
Ka, peakUuHa oGpa30BAHUA XJIOObLEB
KOAryaAsIHTA HE MOXET MOPOTEKAaTh.
B stom cayvae mpomnssoaaT noxzluesa-
UHBaHHE KOATYJHpyeMofl BOAH H3Be-
CThlo (B cxeMax ¢ HM3BeCTKOBAHHEM)
HIH eJKuM datpoM (TIpH 3TOM YBEJIH-
YHBAETCA COJIECOfepKaHHe 3a cHeT
obpasoBauna Na,50,): .

Al, (80,); + 6NaOH —
2FeCl; + 3Ca (OH), —

— 2Fe (OH); | + 3CaCl,;
4FeSO, - 4Ca (OH), +
+2H,0 4 O,— 4Fe (OH), | +-4CaS0,.

Hau6oapiuee pacnpoctpanesne npu
KOAryNdaURE MOJYYHA CePHOKHCLIM
AJNIOMHHHA, ONHAKC €ro TPHMEHEHHE
orpaHHuMBaeTca BeaHuuHoit pH ofpa-
GaTnBaeMolt Boak 6,5—7,5. B Gonaee

INEA0YHOH cpefie BCAEXCTBHE aMbo-
TepHHX CBOACTE aMIOMHHES ofpasyer-

cl NErKo pacTBOPUMHA  AJIOMHHAT
ratpus. [losToMy npH H3BeCTKOBAHHH
B' KauecTBe KOaryfndHTa NpPHMeHAIoT
CEPHOKHCI0OE HAH XJIOPHOE IKeaeso,
Tonyckamolmee KoJeGaHHA BeJHYHHB
pH B npenenax 4—10.

[Tpu npoBeleHHH B OCBETAHTENAX
TOJBKO MpOlEcca KOAaryJasluu peKo-
MeHzyercs ZoGaBjeHHe (JIOKYAAHTOB
(RanpuMep, nOMHAKpHIAMHAA), CIIO-
co6CTBYIOIHX YKPYNHEHHIO OCajKa H
YCKOPEHHKIO CJAHNAHAA OCaXAaeMEBIX
KOJUIONJHBIX M B3BEIUEHHBIX YacCTHIL

Temnepatypy ofpaGaTeBaeMoi Bo-
Ibl B ¢CXeMax ¢ KoaryJAuMed TNpHHR-
MaloT B npegenax 20—25°C (u3 co-
O0paxeHUAl YCTPAHEHHA KNOTEHHA»
oGopynoBanus). IIpH coBMemeHuu
npomecca XK0aryJsoHH ¢ H3IBECTKOBa-
HHEM DEeKOMEHAYETCA OCYULSCTBAATH
noforpes BoAH A0 30—40°

[Ipr Koaryasaumm ocoGeHRO BaXua
CTaGuABHOCTL TOAOrpeBa o06pabaThl-
BaeMofi BOAW. TeMmnepaTypa BOAH
NOMXKHA MNOAMEPHKHBATHCA aBTOMATH-
uecKH ¢ TOYHOCThIO 1o =+ 1°C,

Hosu xoaryasiHta W ApPYrux BeIo-
MOTaTeNIbHHIX  PeareHTOB  ZOJIKHH
YCTaHABAHBATLCA IKCIEPHMEHRTANBLHO
AN KAaXIOro BOAOHCTOMHHKA B pas-
JHYREIE XapaKTepHble NEPHOAH FOAA
[J1. 27]. '

OGHuNO 03Bl CepHOKHCIOrO  adio-
MHHHA NIpU KOAryJIsUHH HAXOOATCH B
npefenax 0,5—1,2 mMr-3xefn, Menbiuas
A03a yCTaHaBJAMBaeTcs AJd BOA, He
3arpASHEHABIX CTOKAMH, ¢ YMEDEHHBIM
cofiepXKaHHeMm B3Becd {(mo 100 mr/m)
H ¢ HeGoAbMOR OKHCAREMOCTBIO; 60ab-
Iasgi — 4451 BoJA B MEPHOI mNaBOAKa
¢ OKHCAAEeMOCThIO mpuMepHo 15 Mr/x
O; ¥ BHIE, ¢ cofepKaHHeM XKeJesa,
4 TakXKe ANA MACXO0 KOAryJAupyeMbx
BOA (Aa)e NPH HUBKOH OKHCAAEMO-
ctr). B atHX cayuasx BO3MOXHO
YBeJHMYeHHe JO03Hl  KoaryJasHra 1o .
1,5 Mr-sks/a.

Jo3upoBKa QIOKYAAHTOB, HABPUMED
nonnakpuaamMuna (ITAA), yeeauun-
Rraer 3@dexr ocBeTNACHHS BOAW H
NPOH3BOAUTENBROCTE KOAFYAALMOHKON
yeraHoBkH., OOngHo jgosa [TAA co-
craBaser 0,1—1 wmr/a o6pafaThipae-
Molt BoaH (M3 pacuera na 1009% -ubiii
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TIPORAYKT), NpHIeM MeHbiedi Fose co-
OTBETCTBYET MeHLIIAA MYTHOCTH BO-
zu, IlonuakpunaMua RoSHPYKT B 06-
paGaTHBaeMyld BOLY B BUAE CH/MBHO
pagbaBreHHRIX PacTBOPOB KOHUEHTPAE-
uuft 0,1%, ofecneuupan npA 3ITOM
XOpollce NEpeMelIHBAHNE DPACTBOpA C
ofpalaTHBaeMofi BoAOM,

Ilpn HeoGxonumMocTr rayGokoro yra-
JIEHH OPraEH4ecKHX BEIleCTS ¥ Koa-
JOUAHOrO XKenesa (nuGo Korga Koary-
JnflHedl HeBO3MOXKHO NOCTMTHYTH Me-
JAeMBX Pe3YNLTATOB) Mepel KOATyAas-
nuedl npoHsBORHTCA XJAOPUPOBAHHE HC-
xofaHofl soaw |[J1.27]. Hosa xaopa
O0BIYHO NPHRHEMAaETCE B Npefenax
5—20 mr/a; ocTaTowHOe COAEpPMKAHHE
¢cBOBOAHOrO XJ0pa MocHe MeXaHHve-
CKHX HILTPOE He JOJMKHO IIpeBH-
watb 10 Mr/a.

Koarynsaur npenanouyturesbHee BBO-
AHTH B 30RY KOHTaKTHOR cpeanl, HO
OAHOBPEMeHRO HeOOXOMHMO ofecme-
4HTh, 9TOGH  GJIOKYASHT . BROLUICH
coyera 1—3 MuH nociae BBoAA Koary-
JAAHTA, YTOOGH K 3TOMY BpeMend Ohbi-
JH 3aBepUIeHH! -Npolieccl 06pasoBa-
HUA MUKDOXJIONLeB M CopOHHA OCax-
ZAeMHX BelllecTs.

2-2. METOAB! OCAXILEHHS

a) H3BECTKOBAHHE

Kak u Bce MeTORW OCaMpeHHH, M3-
BEeCTKOBAHHE OCHOBAHO Ha CBA3MRA-
HMH HOHOB, NOOJEXKAWKX YAaNAeHHIO,
B MaflopacTBOpHMhIE COeRMHEHHd,
ocaxlaeMbie B BHAC MIAaMa, KOTOPHIA
3aTeM yhaaserca H3 ob6pabGaThiBaeMoit
BOAN nyTeM QuabTpoanHua. OcHOB-
HEIM HAa3HaueHHeM HIBEeCTKOBAHHA fAB-
nAeTcH yhajAeHHe N3 BOAH CBA3AHHON
H cBOGONHON YIVIEKHCJOTH, CHHIKeHHe
IEJOUHOCTH H CYXON0 OCTaTKAa HCXOA-
HOW BOfW C OZHOBPEMEHHBIM €e yMar-
geHHeM. KpoMe Toro, H3pecTKOBaHHEM,
COBMEIUEHHHWM ¢ KoarynsanHefi, JoCTH-
raercs ofeskeNe3HBaHHE NOBePXHOCT-
HOR BOAH, yHhaJeHHe OpraHWYecKHX
BelleCcTB, UBETHOCTH BOAW H YACTHH-
HO€ ee ofeCKpeMHHBaHHE,

Peaxuun npouecca H3IBECTHOBAHHA

B MOnexynsipuok ¢opume:
16

yhanerune cBoboaHofi YIVIEKHCHOT
CO, + Ca (OH); — CaC0y | +H,0; |

yiaqeHue xaabfueeofl kapSonaTho
WeCTKOCTH :

Ca (HCO,), 4- Ca (OH), —
— 2CaCO, | + 2H,0;

yaanenne MaruMesofi kapGonatHoR
XKeCTKOCTH

Mg (HCOy,), - 2Ca (OH), —
— Mg (OH), | 4-2CaCO, | + 2H,0.

YzanenHe MaruueBol HekapGOHAT- -
HOA JKeCTKOCTH NyTeM M3BECTKOBAHHS
NPH NOCAGAYIOUIEM KaTHOHHPOBAaKHU
NpOHM3BOAUTE HellenecooGpasHo, Tak
Kak 06pasyeTcA SKBHBaJEHTHOE KOJH-
YECTBO KAAbUHEBOR MKECTKOCTH:

MgCl, + Ca (OH), —
— Mg (OH), | + CaCly;
Mg 50O, + Ca (OH), —

~— Mg (OH), ] + CaSO,.

TIpr  H3BECTKOBO-COMOBOM MeTOA®
o6paGotku Boan {cM. § 2-1,6) yma-
JIEHHE MaTHMS IO MpHBeXeHHON peax-
IHH o6a3aTenbHO.

Hosupopka manectu ocylectsaser-
¢ B 3aBHCHMOCTH OT COCTABa HCXON-

HOH BOAHL,
Ecnn uMmeer mMecto ycaomue:

[Caly. s + K > [HCOg),, s — [HCOglocrs

TO BhHIAeNSHHH H3 BCAH MAarHHA B
3TOM chayuae He TpefyeTcs, a A03a
H3BECTH OnpelesnAcTcd H3 YpaBHeHHA:

Dy= [Co’zln. s [HCOS]R. e
- [Hcoaloc'r + K r (2']!)

a MpH H3BECTKOBAaHHH 6e3 MO3HPOBKH
KOATyAsHTA PH YCIAOBHH

lca]u. -2 [Hcos]u 8 [Hcoa]ocf

J03a U3BeCTH OMNpEAenneTCA H3 Ypam-
HEeHRgd:

D= [COEIs. ot [HCOS]N_B— IHCOa oeTe

(2-1a)
rae  [Caln » — cOmepKaHHe Kajp-
OHg B HCXOAHOH BOAe, MI-3KBf




[HCOs) oexr — OcTaTOYHAA KapSoHAT-
Hafl INENOYHOCTh H3BECTKOBAHHOH BO-
el (comepxaHHe OHKapGoHAT-HOHA),
onpefenseMas npu Kpa = My 21—
no tabn. 2-la, npu MKy n << Iy p—
no ypasHennio (2-3); Dy—A03a u3-
BectH, Mr-5kB{n; {COgslg »— conep-
KaHHe CBOGOLHON YIVIEKHCJIOTH B HC-
XonHOA BOAE, ompeleseMol Mo rpa-
¢uxy puc. 5-9, Mr-ake/n.
Ecn #MeeT MecTO YCAOBHE:

[Ca]n, B + K < [Hcoa]u. BT [Hcosluuo

TO B BOHOe colepxXHTCH OukapGoHar
MArHKA, ANA NOMHOTO OCaXIeHnsa Ko-
topore B pufe Mg(OH): neoGxoanmo
B34Th HBﬁHTOK H3BECTH, N03a H3BeCTH
pH 5TOM ONpeNenfieTcs H3 YypabBHe-
HHA:.

Du = [COQ]H. s+ 2 [Hcosln. B
— 2[HCOg}yer — [Caly. o -+ Hy  (2-2)

rae Hy—usGHTOX H3BECTH (NpHHYU-
maior 0,05—0,3 mr-sks/a).

Kakx snamo us ypaBhHenms (2-2),
H3BeCTb HA OCAMAEHHE KOATrYAdHTA B
STOM ¢/ydae He pacxolyercs, HoCTa-
TOYHO LMeNOMHOCTH HCXOAHOH BOZBI.

Pasznvunnifi Xapaxtep npumecell He
AaeT BO3MOMKHOCTH ONPeAedHTb OCTa-
TOYHYI0 IIEJOYHOCTE H3BECTKOBAHHON
BOAK pacHeTHHIM NMyTEM, HO Ha OCHO-
BaHHH ONHTA paboTh NPOMHUIIEHHBX
YCTAHOBOK €e MOMKHO NDPHGJHIKEHHO
NpHHATH KO TaG/. 2-la:

Tabawuna 21a

Ocratounan HapOoHATHAR IMENOYHOLTS
HABECTKOBAHHOA BOOM

Ocratousoe cogep-
WaHMe KaAbLua'l,
mr-skefa . . . . . . [Bonee| 1—3 | 0,6—
3 1,0
Ocraronnas kap6o-
HATHAS MeJOYHOCTS, :
mresxsfn . . . . . . |0,5—]|0,6—]0,7—
06 0,7] 0,75

! C yueTOM KAXBULHL, BROANMOIO AAN OCEMAEHHE
HOATYARHTE,

Eend HcxonaHag BoAa OTHOCHTCSH
K KaTeropHuH TaK HasHBaeMHX HIeJou-
HHX BOA, B KOTOPHX NIEJOYHOCTD
Goabille 06IMel JKeCTKOCTH HCXOnHOR
Boau ({lfy » > XKy »), clefoBaTenb-
HO, B Heli copepxkarcsn Na mam K

2430

B Bufe NaHCOQ, uan KHCOs. Hasecr--
KOBaHHe TAKHX BOJ B PeJKHX clydadx
gefiecoobpasHO, TaK KaK OCTATOYHAN
HIEOUHOCTD MOAYUAETCA 0UeHb GOJh-
mofl. OcTarouHas ILIeJOYHOCTh IIpW
3TOM OnpelenseTcd H3 YpaBHeHHUS

moc-r=mu- n_')f(n.s" K. (2'3)'

CHuxenne HaTpHeBOR (KanueBOk)
LWeJOUHOCTH 3a CHeT AO3HPOBKH H3-
BeCTH B 3TOM CJAYy4a¢ He NMPOHCXOMHT,.
TaK KaK TNPOTeKaeT Peakiua:

9NgHCO, + Ca (OH), —
— CaCOy | + Na,CO;, + 2H,0.

Kak BHAHO u3 3TON peakllnH, B 0ca-
HOK YXOLHT TONBKO MOJNOBHHA BHKAap-
GOHATHHX HOHOB H o6pasyercs 9KBH-
BAJEHTHOES KOJHYECTBO JABYXBAJAEGHT-
HoTO KapOoHaTHOrO KOHa, Haxe [o-
suimaiomero pH ob6paGatniBagmo
BOJHL.

Ana cHuxeHns [MIeJOYHOCTH MpH
H3BeCTKOBAHHH TAKOH BOAB MOXHG
103MpPOBATE B obGpabaThBaeMyo BOLY °
CaCl,, ogHAKO NMPH 3TOM NPOHCXOAHT
YBETMYEeHHE CYXOTo OCTaTKa.

Hosa xaopucroro kaapnua B o6pa-
SaTHBAaeMYIO BORY oOnpenpensercd H3:
YpaBHEHHS:

Deacy, =[HCOy),., , —
- [HCOS]N:T - )Ku. p K,

rae Dy, — 2032 XAOPHCTOTO Kadb--
nua, MC-9KB/J.

Jlo3a n3BeCTH B 3TOM clyyae onpe-
IHensercA H3 ypabreHHa (2-2) c yue-
TOM JA03H Kajgpliud, BBOAHMOIC B 006-
pabaTHBaeMyio BOLY.

[TpuBefeHHHe MO3EI H3BECTH MOTYT
OLITE HCHOALIOBAHKE JAAA pacueTos:
CKNAaJ0B peareHTOR, a TaKxe MJIA
OpHEeHTHPOROYHHX TIOACYETOB COCTABA
CTOUHHX BOA. B mpakTHke sKcnyiyaTa-
UuH HeoOXxoowMble [O3H H3BECTHE:
YTOYHSIOTCA B 3ABHCHMOCTH OT MecCT-
HBIX YCJAOBHHA H TpeGopaHHil, Mpefban--
JAAEMHX K H3BeCTKOBAHHOHA BOZE.

MuHHMaNEHOe 3HAUEHHE INeJOYHO-
CTH M3BECTKOBaHHOM BOAH NOCTHraeT-
¢A NpH RO3UPOBKEe H3BECTH B CTEXHO-
MeTPHUECKHX KOJHYECTBAX, ONHAKO
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OpaKTHYecKd, 4ToOM MNOAYYHTb CTa-
CHALHYIO BOAY, pafioTaloT,  Kax Impa-
BHJIO, ¢ H3GHTKOM H3BeCTH.

ITpu Tax HasmBaeMoM GHKapOOHAT-
HOM pex#Me H3BECTKOBAHHKA NOAAEp-
JKHBAIOT OOIIYI0 MEeNOYHOCTh OKOJIO
0,7 Mr-sKBfJ, ecnu HCNOAB3YIOT BORY
B faibHeHmMeM IAA NOANHTKH Temao-
cetn Ge3 noakucaeHus [JI. 26] mpu
pH < 9;5.

[TpoBeneHne rHAPaTHOIO peXHMA
TpeOyeT MM TeIJIOBHIX CeTell MOJKHC-
JIeHUs, HO MMeeT CJeAyKllue NpeHMy-
imecTna:

Nerue moauepiKuBaeTcA TpefyeMas
menounocTs 0,7 Mr-skB/i;

Jyulle YCAOBMA AJR YAaJeHHs Co-
efHHeHAN Xeje3a H UBETHOCTH BOAL.

N3BecTKOBaHMIO INOABEPranT MHO-
BePXHOCTHHIE BOZLH, Tpebyouine ofHO-
BPEMEHHO ¢ JAepKaboHHU3allHell OCBer-
NeHRA H KOaryJaALHH,

Baelenne KoarynfHTa TPH H3BECT-
KOBaHMH HpOM3BoauTCA AAf yraybnae-
HHA 5¢pdeKTa OYHCTKH BOAH, TaK Kak
ONHOT0 H3BECTKOBAHMA LA yAalleHus
TOHKOXHCMEPCHBIX MEXAHHYECKHX MpH-
MeceH, BellecTB, HaXoAANHXCH B KON-
JIOHAHOM COCTOAHHH  (OPraHHYecKHX
coepHHeHnfi, Kenesa, KPEMHHEBOH
¥ucaoTH) H o6ycyoBIHBAIOMINY IIBET-
HOCTb BOZH, HEXOCTATOYHO.

B xauectBe KoaryJasHTa OpH H3-
BECTKOBAaHRH NpHMeHseTcH, Kak Ipa-
BHIIO, XKeaesHuf xynopoc (FeSO:X
X THz0), tTax Kak XJ0pHOE XKeaeso
(FeCl3-6H,0) 3HaunTeabHO KOpPpPO-
3HOHHO aKTHBHee, 4a NpHMeHeHHe
CEPHOKHCAOrO aBIOMHHHS HEBO3MOXK-
HO H3-3a aM{oTepHHIX CBOHCTB MO-
clnegHero B IMEJOYHOH cpefle IIpH
pH=9-=-10,3, npm xoTOpoM HJeT
npollecc H3BeCTKOBAHHA,

B Bolle MHOTMX TIOBEpXHOCTHHIX
HCTOUHHKOR B NEPHOA, NABOAKA PE3KO
MeHfleTesl COCTAB BOAHI, YTOOH coxpa-
HUTb DpH 3TOM 3¢ dexT ee OUMCTKR,
OBHIYHO YBEJIHYHBAIOT HO03Y KOary-
JASHTa B CHHXKAKT KOJNHUECTBO JNOSH-
pYyeMo# usBecTd. B peayabTaTte coctaB
H CBoOlicTBa oOpasylomerocs ocanka
3HAYHTeNbHO H3MeHslotesa. Jna co-
XpaHeHHA TEXHOMOTHYECKHX CBOMCTB
KOHTaKTHOl cpefbl B oOpafaThiBae-
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MY BOAY ZoHaBagerca QAOKYJIRAHT —
nonunakpunamua (ITAA).

TMoanakpunaMua, Kak nOpaguac, ILo-
3UpYeTCd B IepHO NaBOAKa, HO A
BOA C Maaol MIeJOYHOCTBIG, TpelGyio-
X GoJBIUAX J03 KoaFylsHTd M Co-
Aepxkalux  Go/blioe  KOJMUECTBO
B3BeceH, PeKOMeHIYeTCH NOCTORAHHAA
erQ LO3HpPOBKa,

Jo3y KoaryaaHTa npH H3BECTKOBA-
HUH OOLIYHO TMPHHHMAIOT B Mpefesnax
0,256—0,75 mr-sxsfa. Ons eox, Tpyn-
HO ofe3kene3uMBaeMBIX WM C BHCO-
KOH UBETHOCTBIO, BOIMOKHO YBE/JAHYe-
HHe Jo3wl mo 1,0 H maxe 10
2,0 Mr-aks/fn,

Hoay TTAA (cautas na cyxof npo-
AYKT) TpH H3BECTKOBAHHH [IPHHH-
mapt papHoit 0,5—1 mr/a. Iloam-
akpuiaMuj], clelyer BBOAHTL IOCHE
H3BeCTH M KOAryAsiHTa Ha TOM YpOB-
HEe annapaTta, rle 3aBepLIeHO mepeMe-
muBagHe ¥ 0o6pa3zoBaHM  XJOMNBH.
PaspulE MeXAZy BBOLOM H3BECTH H
¢dAoKynARTA AOMXKeH OHITH He MeHee
2—3 MuH.

[Iponecc HIBeCTKOBAHHR OCYIHECTB-
JAIOT B OCBEeTJIHTENAX, paspaboTtan-
meix CKB BTH {cm. § 5-1). Tlogmo-
rpeB BoAH Nepef OCBRTIHTEAAMA A0J-
KeH NPOH3BOAUTBCE L0 TeMepaTyphl
30—40°C; =xoameGaBuHe TeMIePaTYPH
zonmyckaerca He Gonee =+1°Cfu. Bo
n36exaHne HapYIIeHHs B3BEUIEHHOTO
IA4MOBOTO (PHABTPA B OCBETIHTENAX
OCYLIECTBASIETCH aBTOMATH3AUHUA HO-
JIOrpeBa BOALL.

6) H3BECTKOBO-CONOBBIA METON,

[Tpu npuMeHEHHH W3BECTKOBO-COM0-
BOro MeTOda COAH XKeCcTKOCTH OcaX-
ZAI0TCS COBMECTHO H3BECTBIO H COROH.
TIpu 5TOM NPOTEKAIOT TE Ke Peakiuy,
YTO W MPY HM3BECTKOBAHWH, HO MAaTHHHA
yaansieTcd TOMHOCTBIO  (Maruuepas
HKECTKOCTh MepeBONMTCS B Kajdbline-
BYI0), 2 KajbllHEBbie CONH HeKkapHo-
HATHOR KeCTKOCTH YEAMAITCH CONOH:

CaCl, -- Na,CO4 — CaCOy | + 2NaCl;
CaS0,+ Na,CO;— CaCO; | 4+Na,80,.

Mero] npHMeHAKT AJA BOA, B Ko-
TOpHX ofIas KecTKOCTb Goblle Iie-
JOYHOCTH HCXOAHOH BOXEL



B) ENKOHATPOBELIA METOJR,

IMpouecc ofpaboTkr BoAw €KUM
HATPOM HIET MO CJAEAYIOIHM peak-
iRaM:

CO, 4 2NaOH — Na,CO, + H,0;
Ca (HCOy), 4 2NaOH —
— CaCO; | 4 Na,CO, + 2H,0;
Mg (HCO,), 4- 4NaOH —
— Mg (OH), | + 2Na,CO, + 2H,0;
MgCl, 4+ 2NaOH —
— Mg (OH), | -+ 2NaCl.

VaanenHe KaNplMeBHIX COJeH He-
kapboHaTHOR JKEeCTKOCTH OCYLIeCTB-
JasieTcst cOLoH, ofpasywledca B Npo-
Iecce NpeABIYLIAX PeaKlui.

Tax kax coma npH elKOHATPOBOM
MeTOfle OYHCTKH ofpasyercad B KOJH-
qYecTBe, IKBHBaJEHTHOM KapOoOHATHOH
WecTRocTH ofpabGarmiBaeMoil  BOMH,
nprMeHeHHe MeETOLa OrpaHHYHuBaeTCH
yCnoBHEM

2Luu. s T [C02]K.B =‘;{{Ca -+ H[m-l- K,

@-4)
rie IHg — U36HITOUHAR IEJSOYHOCTH
o6paboTaHHOd  BOALI, TPHHHMAIOT

1—1,5 Mr-sgs/a.

Kpome Toro, cieayer yuuTHIBATH
Go/Mee BEICOKYI0 CTOMMOCTb EIKOTO
HaTpa N0 CpaBHEHHIO ¢ H3BECTHIO.

ry TEPMHYECKHHA METOA

TepMuueckuit MeTon stdekTHBEH
NpM HArpeBaHHH HCXOAHOH BOABl A0
TeMIepaTyphl KHNEHHA B 3HEPrHYHOM
ee nepeMmewnsaHnd. Ilpm atom conm
KapGOHATHOH XeCTKOCTH passaralor-
€S TIO peaKUnaM:

Ca (HCO,), — CaCO,l - H,O - CO,t;
Mg (HCOy), — Mg (OH),4 + 2C0,t.

Tepmuyecknit Meron ofpaboTkH
NpHMeHsieTcd B CcJYy4asX, KOrja He
Tpebyerca rayGoOKOro yMAarieHnsa BO-
IObl H KOTda B HCXOAHON BOZe cofep-
JKHTCH B OCHOBHOM OHKapOoHAaT Kaflb-
Ius, Tak Kak ofipasoBaHHe H BHlna-

ge

nenne B ocamok Mg (OH). npouncxo-
aur odedb Megaenno. CoaepiKaHue
OPTAHHUECKHX BEILeCTB B HCXOLHOA
BOZIE TOPMO3UT NPOUECC KpHCTA/IH3a-
(UK ¥ BhHINAJAEBHA LLIaMa, UTO TaKkKe
3HAYHTEALHO CHHXAET 3PexT TepMH-
YyaCKOro MeTofla. YKasaHHble OTpanu-
YeHHA HeJal0T METOA TPAKTHYECKH
MaJlo NpHeMJIeMBIM.

CosMellleHHe TePMHYECKOro MeTOla
o6paloTKH ¢ AO3UPOBKOH B oOGpaba-
THIBAEMYIO BOAY peareHTOB: eIKOro
HaTpa, COAB, HaTpUA-KaTHOHHPOBAH-
HOH BOABl Ha3HBAKT TEPMOXHMHYEC-
KHM MeToAoM. TepMHUYeCKHi H Tep-
MOXHMHRYECKHH MeTOALl OCYLLeCTBIA-
0TCS oOBIYHO B annaparax
B. A. Toay6mwoBa u T. A. Bypko-
Ba, B. H. OGpeskoBa u B TepMOyMAr-
yurenax Tuna BHHUCII. OnHako B
¢BA3H ¢ OHICTPEM 3apacTadueM Ha-
KHNHLIMH OTJIOXKEHHAMH NOJIBOAALINX
nap coma M NoBEpXHOoCcTed, Ha KOTO-
pLHIX IIPOHCXOAHT Harpes ofpabaTh-
BaeMOfl BOIbI, 3TOT METOA B HACTOS-
ILlee BpeMs NOYTH He NMpHMeHseTcs.

1) BHYTPHXOTJIOBAY OBPABOTKA
BOO B

BuyTpurornoeasa oGpaboTka BOAH
OCYUIECTBAAETCA MyTEM BBOLA B KOTEN
UEIOYHBIX PeareHToB, KOTOpHeE B CO-
YeTAHHH C TMOLOrPEBOM BOAB B KOTJIE
BRISHIBAKOT OCAXIEHHe cosell KecTKO-
CTH B BHJe HEPACTBOPHMBIX cOefiuHe-
Hui CaCO; » Mg(OH)».

B 3aBHCHMMOCTH OT C€OCT4BAa HCXOR-
HOH BONB M TpeGoBaHHH K KauecTBY
KOTJIOBOM BOABI PelIAeTCHd BONPOC HC-
NoMb30BAHHS peareHToB IPH BHYTPH-
KOTJIOBOfi ofpaboTke: elKOTG HaTpa,
KANbIUHHPOBAHHOH coAbl, TPHHATPHA-
dochara (mocneAHMA HCHOAB3YeTCH B
OCHOBHOM AJs JAOYMSATYEHHS BOJAM).
Ecan Hye> XKy, a )KH‘=)K0=)KGa, TO
AN YMATYEHUA TAKOH BOABI AOCTa-
TOYHO €& TMolorpeBa B KoTAe {TepMo-
ymaryenne). Ecan ana ofpabatbiBae-
MoOW BOALl CHpaBe[JIHBO pPaBEHCTBO
Iy n= Kca, TO B KOTEN CNEAYET JO3H-
pPOBATE TOJBLKO eakud Hatp. Ecan mas
ofpafaTbibaeMOfi BOZBEI CIpAaBeAAHBO
cooTHomenne 22Uy, y < Kea, TO Che-
IyeT MO3HPOBATh eAKHIl HATP H COAY.
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Pric. 2-1. Crema wmaruurdolt ofpaforku ZAR
MAPOBHX YYTYHHWX CEKKHOHHBX KOTIOB.

I — napoBof Hotea; 2 — nerareabuf Gex; 2 — npo-

THpOEAEWOHOE yerpofierao TIMY-Z; 4 — nmraTesbHud

Haco€; § — wwagmootaeanteap MI-2; & — npotaorop-

e Xpauu; 7 — MAp; § — KOHALHCAT; 9 -— OCBETACH-

nan poas; 1} — wcXozmes pofa; J1 — omarmwqesuas

eona; J2 — nepexnn W ¢OSpoc B ApeHAN; 13 = mxamo=
BHE BORH,

OcyuiecTBiReRHe  BHYTPHKOTAOBOR
ofipaborkn 00s3aTelbHO IOAXKHO CO-
NPOBOXKAATLCH TICPHOANYECKHM MM
HEOpepHBHEM YyRaJdeHHEM H3 KOTAA
amaaMa {(mpomyBkoit). Iloanepxanue
B KOTIOROR BOJe cOJecodepKaHus,
[I€IOYHOCTH H JAONYCTHMOrO KoJAuue-
CTBA MIAMA JOJKHO OTBEYATH HOP-
MaM KavecTBa KOTJAOBOA BOAW TIPH
BHYTpUKOTACBOA  ofpaGoTke  (CM.
pasa. 3). '

€) MATHHTHBIA METO/

OBPABOTKH BOABI IJISl MAPOBbIX
KOTJOB (£>>100°C)

MarauTHRA Meton ofpafoTkd ZAR
MApOBHX KOTJIOB OCHOBAH Ha H3BeCT-
HoM u3HYecKOM HABJEHHH, 3aKJI0-
qapemMes B TOM, 4TC BOfa Moche
BO3NeACTEHS Ha Hee MardATHOTO NONAA
onpefeeHHON HANPSKEHHOCTH H NO-
JSPHOCTH MPH Harpebe e¢ B KOTJI€ BH-
we 100°C me AaeT HAKHORHX OTJO-
JeHMR Ha TOBEPXHOCTH Harpesa,
4 COJH JXKeCTKOCTH BHIAZAIOT B BHIE
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maaMa B TOAlle XOTAOBOA BOXH.
[[IxaM moaxeH HeNpepHBHO YAANATh-
€ U3 HAKWHX TOYEK KoTaa (TpA3eBH-
KOB, HHXHHX KONIEKTOpOB) BO M3le-
*aHHe o6pasoBaBHA TaK HaswBaeMof
«BTOPHUHON» HAKHIIH. :
MaruuTHE# MeTOA sBIAETCA pas-
HOBHAHOCTBIO BHYTPHKOTIOBOA 006pa-
GOTKE, OpPH €re NPHMEHEHHH TaKKe
HONKHA OCYUIECTBAATECH MNPONYBKA
KOTJIOB P CODTBETCTBHM C HOPMaMH
CONlepMaHHA WJIaMa B KOTAOBOH Bole
{cM. pasa. 3). Meron Moxer GHTD
PEKOMEHAOBAH B OCHOBHOM AJS BONM
¢ KapOoHATHON MKeCTKOCTbI0 MpuMep-
HO &0 10 Mr-sks/a. DTOT METON IHPO-
KO HCHOAL3YeTCH MAA NapoBHX Hy-
FYHHBIX CEKHMOHHHX KOTJOB. 3aBold
uM. BofikoBa (Mocksa) Bhinyckaer
KOTAL ¢ HPOTHBOHAKHNHMWM MAarHuT-
HuM yerpofierBom TIMY-2 n uaamo-
oraeautenem II-2 (pme. 2-1).

2-3. MATHHTHbBIA METO[, .
OBPABOTKH NPH NMOAOTPERE
BOJA bl HH)KE 95°C

MMepenie onuitel (BTH)} npumene-
HRA CXeMbl AA9 MNOANHTKH TenJaoBEX
cereit Ha TN MaruutHas obpabor-
K&, TepMuueckada peaspauua ({=
=104°C), ¢uabTpoBaHne uepes Me-
XaHudeckne  (QHABTPH — 0KA2AJUCD
HeyAa9YHBIMH, TAaK KaK 00pasyIoLlui-
CA GPH 5TOM JaaM ObJl HaCTOJBKO
MEeAKOLHCHEPCHBIM, ¥TO He 3ajepXH-
BaJcd MeXaHHUECKHMH GHALTPAMH.
Oauako naabHehwwne paGott BTH
(xaun. texn. Hayk H. Il. Jlamotmim-
KHHA) NOKa3aJH, YTO NMpH NOAOTpeBe
oMarHudekno#i Boaul Ao 95°C, He-
CMOTPA Ha pasfoMeHue KapGoHaTHOK
eCTKOCTH TMOJ, BO3MeHCTBHEM TeMne-
paTypu ¢ ofpascBaHHeM KapGoHaTa
KanbIHA, BOEA OCTaeTcdA npospad-
HOfl — KapGoHaTHOTG [JJaMa HET M
HET OTJIONeHHA HA MOBEPXHOCTAX Ha-
rpesa. 3T0 o0DBACHAETCK TeM, 4TO
obpasymolunecss 4acTHUE B 3TOM Cny-
4ae HaCTONbKO MENKOLHCMEPCHH, 9TO
BH3Ya/NbHO KX OOHAPYXKHTE HEBO3-
moxHo. Kpacranaoontazeckad Mero-
IOM YCTaHOBJeHo, 4yT0 Gonee 70% wqa-
CTHIL B 3TOM CJay4Yae HMeeT pasMep



senee 0,5 MEM. OnHako ciaegyer oT-

MEeTHTb, UTO 5TH CBOHCTB2 OMAarHHYeH-

HEad BOAA COXPAHAET MeHbIie CYTOK,
3aTeM Befler cebf TaK, KaK eclaH OH
ee He OMATHHYMBaAH. 3ITO SBJCHHE
NOTEPH MACHHTHBIX CBOACTB HAa3bl-
paeTca penaxkcaudefi, ITostomy mnpd
npUMeHeHUH MarHUTHOH 06paloTKy B
TeIJIOBHX CeTAX KpoMe OMarHM4YHBa-
HHf NORANHTOYHOA BOAH HEOGXOAUMO
NMoAMAaTHUYHBATD BOAY, UHPKYJIHPYK-
iy B CHCTeMe, T. €. CO3JaRaTh TaK
HA3HWBaeMH  aHTHpeNaKCallHOHHBII
KOHTYp, TIPH NMOMOINH KOTOPOTO B Te-
YeHHe CYTOK NOAMATHHYHBAETCH BCA
BONa, NHPKYIHPYOLIA® B CHCTEME,

Ha ocunoBasum ftpexJeTHelt mnpo-
MEUIGHHON 9KCTAYaTALHH MATHHT-
Hofi o6paboTky BOAL B BOAOrpefiHBIX
KOTEAbHHX ¢ YYTYHHBIMH CeKUHOHHM-
MH KOT/IaMP NpH 3aKPHITOR CHCTEMe
TenfocHalxkenua (puc. 2-2) Mexse-
AOMCTREHHOR KOMHCcHeRl DeKOMeHJO-
BaHO 3aBoAy MM. BofikoBa HalaZHTB
cepHiinoe INPOH3IBOACTBO YCTPOHCTBA
TIMY-2 nana ucnone3oBaHus ero B
YNOMSAHYTHX BHIe KOTE/JLHHIX INpH
COGMIOACHHH CJIERYIONNX YCAOBHA:

1) nonzorpes BOAHR AOJNXeH OCY-
IECTBAATECA OO TeMOepaTypul He
Bhime 95°C;

2) noaxuno OHTb NPedyCMOTPEHO
Hie TOJbKO OMATHHYHBaHHe NONMHTOY-
HOM BOABI, HO H BOCCTAHOBJAEHHE Mar-
HHTHHX CBORCTB BOJBL, UHPKYJAHPYIO-
el B cHeTeMe {aHTHpeNaKCAHOHHBIH
KOHTYP);

3) kapOoHATHAf# MKeCcTKOCTh HCXOA-
HOWl BOJAH IOJAXKHA OHTb He BHIE
9 Mr-sks/a;

4) BO3MOXKHO UPHMeHeHHe MArHHT-
HOfi o6paboTkM BOAHW Ge3 Ieaspanuu
Ha apTe3NaHCKOH Boje TPH colepxkKa-
HHH PacTBOPeHHOrO B Helt Xucaopo-
Ia He 6osee 3 M/ H CyMMe XJOpH-
noe cynedbaroB He Gosnee 50 mMrim;

5) mpu OTCYTCTBHM WIK MAJOM CO-
AepKAHHH KHCHOPOHAa H cBOGOAHOMN
YTJAGKHCAOTH XJAOpP H CyJAb(aT-HOHH
HE OmacHH B KODPO3HOHHOM OTHOLIe-
HHH; MPE /OBLIMEHHOM COAdep:KaHHH
kacyopoda {Op >3 Mr/fa) mau npu
CYMMe XJOpHAOB H cyibdaTos Goaee
50 mr/a HHTencudROUpYeTCS mpollece,

14 18
i1 46
2 P %
9 s . | 7 28
[ 4 19 g
b 5
5. 12 p
3 19
32 15! | 2 )
/ 21
5 13 1
17 -7

Puc. 2-2. Cxema warnutaoll 06paboTkH BOAM
& Koteabholt ¢ BOTOrpefiHHIMM GYrYHHEIMH
CEKUHOHHBMHE KoTRaME (ZA3 apreanadckol
BOAH ¢ JKx 4 9 MI-3KB[n; COREDWAHHEM KHC-
A0poaa ne Sofee 3 MIfA H NOAOTPEBOM BOLH
Ao £ < 95° Q).
! — koTEA 9YryBEHS CeXUHORENA XAd OTORAeHHWA
¥ BeATHATUMN: 2 — wacoe cerepoh; § — TIMY-2 aas
AHTHOEAAKCRUNOREOr) KONTYpa K ROS. [; £ — CitcTeMs
OTONACHAS B BeHTHAAUHN; § =— [IM¥ =2 pax moAnuTER
TenXonoR ceTH; § — EGTEA YYTYREMH ceKUHOHRNN AAS
TOPRYETO BOROCHAOMEORKS; 7 — S0I0TOAOrpesaTEAb]
&~ axxyuynﬂr?mun faK; 9 — CHCTeMA FOPRYErD BO-
aotHabuenud; [0 — Bacot ropaverc BONOCHEDWEHRNHS]
I — gxAadACAHaA BOXA NOCAE BOAODOROTDEBATEND
J2 = IIMY¥-2 A8 aBTHPERAECELHOAMOFD KOHTYDA
¥ mog, 6; 13 — [IMY-2 aag NOARHTEN CHETEMH ropd-
yere BOADCHaOMNeHWd; J4 — mpamod  TpySonposol
¥ CHeTeMEe OTOMNEHNE M DEETHAALHH; F5 — obpareufi
-rgyﬁonponu OT CHCTEMH OTONACHHA W BeHTHATUMM;
18 — DOADHTEA MYTYHHUBX CeKNMOREHRX Rotaop; f7 —
HCXOAUAA BOAR; Isnrfenmu BORE CHCTEMH TOPR-
vwere BoaocHeGHeHHu; J9 — mofa BB ropaNee BoAO-
cHafmenne; N — apamss TpYSa TOpEvero AOAoCckal-
senng; 2 — obpatuan Tp¥ha ropRuero BoaccHal-
MEHHL.

TpenATCTEYIOWHE  NacCHBHPOBAHHIO
Merania; NpH 3TOM IOMKHO CHHKATh-
¢Sl COfepIKAHHE KHCAOPOAA — HeoOXo-
DVMa [easpanusd; AeadpalHsa NOANK-
TOYHOM BOJAH NpH MarHuTHoft obpa-
6OTKe HomycKaeTcsi TOJBKC BaKyyM-
Has, YTOOH MOJOTPeB BOAH He NMPEeBH-
wajn 70°C;

6) comepxkaHue xeneza Fe? B ap-
Te3UAHCKOd BOfZe monyckaercda He 6o-
nee 0,3 mr/n,

[TpuMeHenne MarHHTHOR 06paGoTKH

 BOIH BO3MOXHC C COGJIOHEHHEM BCeXx

TIEPeYHCACHHNX YCAOBMH M TpPH oOCy-
HeCTBACHHN GHTOBOrO FOpAYero BOZO-
cHabxeHn (§<70°C), HO OMarfu-
YHBATECH JOJMKHA BCA MOMITHTOYHASA
BONa, HANPAMKEHHOCT MArHHTHOIO
noasi NPH 3TOM He AOMKHA TIPEBbl-
mate 2000 2 ¥ KavecTBO NOIZNHTOM-
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HOR Boab ZRodXHO otBeyate ['OCT
2874-73 «Boaa nurkesas».- IlpuMene-
HHE MeToAa corgacoBado ¢ FoccaHuH-
cnekuuer Munszpasa CCCP. Takue
ycraHoskh yxe Goaee 10 jer pafo-
TAIOT B pa3yulXx roposax (Capatos,
Actpaxaus, HoBocubupck, Pasaue
H Op.).

Hnsa ropsiuero BogocHaGXKeHHs MpH
pacxoae BORbl 5—15 M® pas MarHuT-
HOH 06paloTKH BOAEI MOTYT OHTH HC-
MOJAL30BAHH ATINAPATH € MOCTOSHHEI-
MH marantaMu [IMY-2, sunyckaeMule
3aBoAoM WM. BolfikoBa wam mp. [lpn
BosbuieM pacxole BOALE AJIA TOpSYero
BOAOCHAGKEHHS MOTYT HCHOJB3OBATH-
€ 3MEKTPOMArHHTHBIE AMIAPATHL TIPO-
H3BOAHTENbHOCTRI0 15, 25 u 50 mi/y,
cepMiiHO H3roTOB/AseMsle 4eGokcap-
CKHM 23BOACM <«OHEepro3amyacThy M0
yeprexkxaM CKB BTU. Hdas nmonyue-
HEA HeoOXOAUMON NPOH3BOAMTENLHO-
crd Kak [IMY-2, Tak # anexkrpomar-
HUTHLIe ANMAPATH MOTYT BKJIOYAThLCS
napaianiefbHo N0 HECKOJbKO HITYK B
BOJONPOBOAHYIO ceTh. MarHuTHY10 06-
paboTKy BOAH MQXKHO HCNOJIb3OBATH
I1Jis1 NPeROTBpAllleHHS HAKHANHLIX OT-
JOXKEHHUA B [HPKYAALHOHHBIX CHCTE-
Max OXJaxKEeHHs.

B BOAONOArOTOBHTENBLHKIX YCTaHOB-
KaX B CX€Max ¢ H3BeCTKOBaHHeM NpPHU
NOAOTpeBe HCXQAHOH BOAW Ao 30°C
AAf 3allHTH TNAPOBOAAHLIX TOFOrpe-
BaTedell OT HAKHNHKX OTIOKEHHUN Mo-
KeT OHTbh TaKiKe HCNOAb30BaHA MAr-
HMTHadg 00paboTKa BOAH, ONHOBpE-
MEHHO YJYUILAWLIAA NPOLECC H3BECT-
KOBAHHA,

2-4, OBE3)XEJIESUBAHHE
NOA3EMHBIX BOJA

Conepxamuecss B apTesHaHCKol
BOJleé HOHBI ABYXBAJEHTHOIO XKejdes3a
HauGonee NPOCTO YAANAIOTC NYTEM
aspaunM ¥ QUALTPOBAHHA  Yepes
duapTpylomui Matepuan, obpadoraH-
HEIl  KATQ/NIM3aTOPOM, YCKOPSIOMIAM
npouecc OKHCASHHA ABYXBANeHTHOIO
XKenesa B TpexBasieHTHOe.

Ilpn Hanuuny B BOAe KOMNOMIHOTO
IBYXBAJEHTHOTO JKenesa (4TO BCTpe-
4aeTC CPaBHUTENIBHO pPeiKo)
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Gyerca nposelerne npotnoro obezxe-
gesysanng. I[Ipy  HEBO3MOXHOCTH
IPOBECTH erc Ha NepBOM CTaAHH MpPO-
eKTHPOBaKHA BRGHPAIOT OAHH H3
NpHBENEeHHEIX HHXe MeTOLOB Ha OC-
HOBaHHH  HOpOBeAeHHOr0  npolHoro
ofieakene3nBatusg B NaGOPATOPUH HIH
OnbiTa PaboTH AHAMNOIHYHBIX VCTa-
HOBOK.

Hna o6eameseauBaHUS TOA3IEMHHX
BOA MCIOJAL3YIOTCA CJeNYIOUIHe Me-
TOHH.

a) VYnanenne 3enesa aspaupeft
€ nocAenyoluM (HUILTPOBAHHEM Ye-
pe3 cyabgoyrosap (¢ KaTalH3aTOPOM),
KOTOPOe BO3MOXKHO IpH coO/MIOAeHHH
CAEAYIOUINX  YCJAOBHH:  1LENIOUHOCTH
HexoaHolt BoAbl NoJkHA ObiTh Gonee
2 Mr-sxB/n; OepMaHraHaTHas OKHC-
JAE€MOCTb BOASB MI HA | 1 Oz — MeHee
0,15 {Fe*t} 43, rne [Fe?*] — conep-
aHHe ABYXBAJEHTHOTO XKeNe3a B HC-
XOLHOH BOAE, MrCf/; CofepKaHHue aM-
MOHHBHBX cosleli — Menee 1 mrfan (B
nepecuete Ha NHy); comepxanue
cynbbunop — Menee 0,2 Mr/n (B mepe-
cuetre Ha HyS); pH Boant nocne aspa-
LUHH U THAPONH3a Xenesa — Gonee 7.
3TOT Metol HauboJee NPOCT KaK IpH
SKCNMAYaTallHH, TaK H B anmaparyp-
HOM odhOpMIeHHH M HALIRT IHHPOKOE
npHMeHeHHe B KOTelbHBIX YCTaHOB-
Kax.

6) Meron aspanuu ¢ NoCAENOBa-
TEJLHEM (HABTPOBAHHEM BOALI Yepes
KOHTAKTHBE QHJILTPE ¢ JApofJeHEIM
MHPOJIIO3UTOM HJAH OMapPraHUOBAHHKM
NEeCKOM H 3aTEM depes MeXaHHYeCKHH
¢bunpTp {npE cob/IOOEHHE Tepeync-
JIeHHHIX B II. «a» YcaoBHH). Bricoty
NHPOAIO3NTa HJIH OMapraHILOBAHHOTO
fecKa cleryeT NPUHHMATL He MeHee
900 MM u ckopocts GEALTPOBaHHA
15 M/4, Ilpu npoekTHpOBaHHH ycra-
HOBOK MNOMXKHa [pegycMatTpHBaThCA
BO3MOMXHOCTE MEePHOTUTECKOrO BEefe-
HHg B oOpabarbiBaeMmyy BoIy 2—
3 Mr/n MapraHuoBOKHCJAOrO Kanus
KMnQO;. 310T MeTon cA0KHee, UeM 1O
L. «a», H NPHMCHAETCA Ha BOAONPO-
BOAHEIX CTAHUUAX,

B) YianeHHe Xesesa NyTeM aspa-
UUH R TOCNEeAYWIETo XJAOPHPOBAHUSA
HJAM H3BECTKOBAHHA (B CAydasXx, Ko-



.TAA He BHIEPKHBALTCA OJIHO H3 YCIO-
BHH, NEpeYdC/EHHHX B 1. «a»).
1) YianeHHe HOHHOrO JKenesa Ka-
THOHUPOBaHHEM. JTOT METOA NpHMe-
HHM B CIy4asx, koria Tpebyercs
yMsryetue Boabl 4 B ofpabaThiBaeMoi
BOZC OTCYTCTBYET KHCJIODOL.
Benununna pH noAw nocsie aspaunH
4 THAPOJHN3a MKeje3a ONpefensiercs
7o HOMOTpaMMe pHC. 5-9 ¢ y4yeToM
NpHBedeHHBX HMXKe JaHHBIX yBesanue-
HUA COJEpPKAaHnud cBOGOMAHON YrIeKHC-
JOTH M CHHXXKeHMd LIENOYHOCTH Tocie
ofe3xele3BaHUA.
Qf6e3xeNesuBaHHe B Ha-
nopHex ¢uaprpax. Comepxa-
1HiIc B apTesHaHCKofl Boge OHKap-
QoHaT XKene3za — COeIHHeHHEe BIIOJHE
YCTORYRBOE NIPH OTCYTCTBHH OKHCJIH-
tTenefi ¥ npu pH > 7,5. Ilpn compu-
KOCHOBEHHH apTe3HaHCKOH BOJAH, CO-
JepKalllel IOBYXBaJIGHTHOE Keneao,
¢ KHCJIOPOJAOM BO3AYXa IPOHCXOAMT
ero0 OKHCAEHHe JO TPexXBaJeHTHOrO
¢ BHNAaJeHHeM OCAfKa THAPOOKHCH.
Hannune B BoAe conell MeOH, Map-
rapua #an QocdartoB, a TaKkKe KOH-
TAKT BOLBl MOC/E BBEAEHHA KHCJIOPO-
Ia C paHee BHNABIIMM OCafKOM Ke-
Je3a KATAJAHTHUECKH YCKOpseT mpo-
uecc okncaenus Fe?t p Fedt,

HPOH,ECC OKHUCIEHHA ABYXBaJCHTHO-.

ro Kejaeaa B TpexBaJIeHTHOe U THEPO-
JIH3 TOcNefHero Moxer OHITH BHpa-
JKeH ypaBHEHHEM:

ITpu oxucaennu #a 1 Mr Fe?+ pac-
xonyerca 0,143 mr O, yBenuuuBaeTcs
cofepxKanue CBOGOAHOH YIVIEKHCIOTH
Ha 1,6 Mr/n, a uleNnovYHOCT: NpU TOM
cHHxaerca Ha (,036 Mr-3kB/fi.

B 3aBUCHMOCTH OT YCHOBHH (3Haye-
Huga pH, Hamuuna B BOZe OKuCIHTE-
Jiei WJIH BOCCTAHOBHTeJel, HMX KOH-
HEeHTPAUHH H T. [} OKHCASHHE MOXKeT
NpesueCcTROBATh MHAPOANY, BKATH Ma-
PANAEAbHO C HHM HIH OKHC/AEHHIO MO-
KET NMOZBEpraThCs NPOAYKT THAPOIH-
3a AByxBafdeHTHoro XKefdeza Fe(OH),
(o6pasyercs npH BHICOKOH KapOOHaT-
Hoft xectkocrd, pH > 10 u comepxa-
uuu Fe#t > 10 mr/a).

Ipouecc obesxkenesuBaHus B Ha-
NOPHOM  (UABTpe,  NPEANOMEHHBIH
KayHacckuM  NONMTEXHHUECKHM HH-
CTHTYTOM H YCOBEpPIIEHCTBOBAHHLIH
kaHx. tTexu, nayk H. I1. JlamoTemku-
Hoft (BTH), sakniouaercsa B CASAYIO-
meMm. Uepes ¢uabTp, 3arpymKeHHBIHR
cyabdoyriaeM, npomyckaerca aspHpo-
BaHHad BOZa €O CKOpPOCTbio 25 M/u B
Tedenne 170—180 u. 3a sTo BpeMs Ha
MOBEPXHOCTH 3epeH cyabdoyras (pas-
mepom 0,8—1,2 wMMm) obpasyeres
TeHKA M3 coeflHHeHHA Keqesa, KOTO-
pasd B JaibHefllleM CAYXUT Kara-
JAU3aTOPOM B MpOLECce OKHCASHHS
Fe*+ B Fe* n cnocoficTBYeT BHICOKO-
My craluasHoMy shdexty obes-
XKesleaUBaHHA.

Bricora caoa cynbgpoyras AOAKHA
6uith 1,3 M, uto ofecnevHBaeTcA TpH
HCNOAb30BaHHH JAnA  obesxesesnBa-
HHA HATPHA-KATHOHHTHHX (QHABTPOB
I crynenn. Ilpm o6e3xenesuBaHHH
(UALTPOBaHNE TIPeABAPHTENLHO A5PH-
POBaHHOI BOAW NMPOH3BOAHTCA CO CKO-
pocteio 15 M/u (no nanuum Kaynac-
CKOTO MONHTeXHHYECKOTO HACTHTYTA —
25 Mfu). Koraa mnortepm Hamopa B
cl0e  3arpy3kH  Bo3pacrawT o
9,81 H/m? (10 M Bon. cT.), duABLTP OT-
KM0YaI0T Ha NPOMHIBKY.

Bapuixasiouas npoMeIBKa GUABTPA
NPOH3BOAUTCH H3 (GaKka NPOMBIBOUHON
BOLH (MOCHe ofe3KeNe3NBAHUA) ¢ HH-
TeHCHBHOCTBIO 4 a/(c-M2) B TeueHHe
20—25 wmuH. Aspamua ofe3xene3u-
BaeMOM ROJH NPOH3BOAHTCA MyTeM
NPHCAAKH CXKATOTO BO3AYyXa WJH ycTa-
HOBKY 33KeKTOpa ¢ MHHHMaJbHHIM CO-
TIPOTHBJIEHHeM Ha TpyGBonposole o©6-
paBaTbiBaeMoit BOARL.

Ha nuHun nogcoca BO3AyXa K 5:kKeK-
TOpPY {BAM Ha JHHHH CKATOTO BO3LY-
xa) He06XOIHMO  YCTaHABNHBATHL
HTOAbYaTH BEHTHAb ANS PeryNHpOB-
KH HOHCOCA KHCAOPOAa, Pacxod KOTO-
poro B Tmpouecce 0Oe3kKeNesHBa-
HHA He3HayureJeH, a GOJbUIOE KOJH-
9ecTBO BO3AYXa YXYAmaeT paGoty
duasTa,

B Bricie#t Touxe duabTpa obesxe-
Ne3nBAHRA YCTAHABJIUBAETCH BAHTY3
Ans ABTOMATHYECKOTO yAaJleHHs CKO-
NHBIISrOCA B dUABTPEe BO3AYXaA.
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2-5. OBPABOTKA BOAbI
NYTEM HOHHOI'c OEMEHA

HountHoie MetoAH 06paGoTKH BO-
Ab OCHOBAHH Ha CHOCODHOCTH HeKO-
TOPHIX MNPAKTHUYECKH HEepacTBOPHMHIX
B BOJXE MATEPHANOB BCTYNATh B HOH-
HEIfi GGMEH ¢ PACTBOPeHHHMH B BOAe
conamu, copfupys M3 obGpaGarhiBae-
MOE BOAE OAHH HOHH ¥ OTAABAA B
PacTBOp SKBHBAJMEHTHOE KOJHYECTBO
ApyruX HOHOB, KOTODBIMH HOHHT Ie-
PHOZHYECKH HAcHINIAeTesd TPH pereHe-
paurd. B xadecTBe TakKMXx HepacTBoO-
PHMEIX  GHALTPYIOIIEX MAaTepPHAJIOB
HCMOMB3YIOTCA KATHOHHTH H  AHHO-
HHTBI.

KaTuoHuTH nNpH pereHepanHu HX
pactsopamMi NaCl, HsSO¢ wnu NH,CI
crnocoGHH O6MeHUBATE COLEpPHKAILHEe-
cf B HHUX KATHOHH (COOTBETCTEEHHO
Na+*, H+ uan NH4t) na ratuoam o6-
pabaThiBaeMOll BOIH; 3TOT MNpOHECe
Ha3bBaeTcd KaTHOHHPOBAHHEM.

AHHOHUTH! IIPH peTeHEePaUKH HX LIe-
aousio NaOH, comoft NayCOs uau mo-
BapeHnod conpio NaCl c¢cnoco6HH Kak

. 6H 3apaAXaTbCaA COOTBETCTBEHHO AaHHO-

HaMd OH-, CO%~ nan Ci— u sarem
0GMeHHBATh HX Ha aHHOHH, cCOfepXa-
muecs B o6pabathpaeMofl Bode; 3TOT
npouect HasHBAaeTCA  AHHOHWPOBa-
HHEM.

B NpaKTdKe BOAONOArOTOBKH G4
3HepreTHUECKHX NeJell DIRPOKOE pac-
NpoCTPaHeHyue HMeOT CHJbHOKHCIOT-
HBIE XATHOMHTH ¢ aKTHBHOA rpynnol
SO:H: cyapdpoyronb (uauGonee pe-
weBrti), katioRar KY-2 (repMocTofi-
ku#t), karvouutr K¥-1 u ap.

CHILHOKHCNOTHBlE KATHOHHTH B
npenenax suauenust pH 1,5—10 mano
H3MEHSIOT CBOW OOMeHHY0 c¢rnocob-
HocTh. CAaGOKHCTIOTHHE KaTHOHHThE
tuna KbB-4 (¢ axtuBHOf rpynnoit
COGOH™) cnocofHbl K 06MeHy KATHO-
HOB npu pH > 7, npu Gonee "u3KuX
anaveHuax pH pesko cuumaercsa 06-
MeHHAs eMKOCTb HOTJOIIEHHA 32 cuer
HOAABAEHHS  JAHCCONMAUMH  Kap6o-
KCHMBbHEIX AKTHBHBIX rpynm.

AHHOHHTH Pa3AAIOTCA HA cnalbo-
OCHOBHHE M cHAbHOOCHOBHHIe. CraGo-

" ocHopHele anuoHuTsl AH-31, AH-1,

Tatauwna 2-2

TeXxHuueckas XapaKTepHCTHKE HCHOOOMEHHBX- MATEPRANGD

Haerannan maces, Tfmt Noaves
chmennan
Mapka nounra aell:::?eupu ToBapHOTO 8 nabyxmen cnocog- T“““e?géTyuDB“’
RHPoAYKTE COLTORUMH h‘;‘i‘;ﬁ;, .
Kamuonumu .
Cyavpoyrens 1-ro
CopTa:
kpynem#t CK-1, , .| 0,56—1,2 | 0,67—0,7 ~ 500 |TOCT 5696-51
Meaxult CM-1 . |, .| 0,25-0,7 | 0,6 79 —_ 570 (I'OCT 5696-51 *
Karnonunt K¥-1 . . .} 0,3-2,0 | 0,640,73 0,33 6650 | XTY M 107-58
Karuounr K¥-2-8 . .|0,315—1,25! 0,7-0,88 0,34 1700 | I'OCT 5,1428-72
Karnouut KY-2-84C 0,4-—-1,5 | 0,75—0,9 0,33 1700 | MPTY6-05-052.65
Karvouut KB-4.112 0,25—1,0 | 0,68—0,82 051.511:1463. 2800 | MPTY5-05-002-63
Araonums
Auwnonnt AH-186, .10,3586—1,2 | 0,6—0,7 | 0,4 1000 ) MPTY6-05-962.65
Anwonnt AH-31, , .| 0,4—2,0 |0,72—0,75 | 0,31 1500 |TOCT 1350468
AHuoHuT AB-17-8 . ,30,355—1,25| 0,74 0,33 800 [TOCT 13504-68
Annodnt AB-17-84C 0,4—1,25| 0,74 0,33 800 [rOCT 13504-68
Aunonst AB23, ., .| 0,25—1,0 ! 0,7 0,36—0,32 650 | TVI1-494-66

Mpnuevannn: 1. Kathorur K¥-2 npurrrseTen npr Temneparyre 150=180¢C, wmeer iToeynapereen-
Hbf SHEE KAUECYEA, CTORH K EMCAGTaM, WE€AQ0Li M, QI TEFHLICHH W DPOAYETAM,

2. AErouKnT AE-17-8 mekeT paloTeTs B KMCAOR M heRTpaarroll epene npu < 50°, nue-
eT TOCYASPCTBERY WA 3HAK MayeCTEE, MCNOALIYETCA 225 )ABACHHN KPEMHMR DDH ODCCCONMHBANHN N B CXEMEX
Na-Cl-HowMporanua.

3. Apnonnt AB-28 npumennercs axs
HOf Cpeaax, AORYCxseT TeMNepATYpY cpeaw 20 130°C,
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AH-18 cnoco6HH 0GMEHHBATh HOHEI
CBOHX AKTHBHBIX Tpynn Ha AaHHOHH
CHABHHX KHC/AOT TOABKO B PacTBOpax
KHCOT W He CHOCOGHH K o6MeHy
OH-nOHOB AHHOHWTa HAa AHHOHH Cha-
6HX KHCJIOT (KpPEMHHEBOH, YTrOABHOH
B Ap.) ¥ woHH codefi, CHALHOOCHOB-
Hble AAHOHATH CNO0COGHE 0GMeHMBATb
OH-noHH Ha aHHOHBI CJAA0HX KHCAOT
npeu orcyrcTBHH (AHCO NpPH npefBapH-
-TeJNbREOM TIOTJIOIEHNN HMHU K3 o6paGa-
-THBaeMOk BOALI} HOHOB CHABHEIX KHC-
JIOT H HX coJefl.

AHHOHHpOBaHHE Ha CHJIBHOOCHOB-
HHX AHHOHMTAX MOMET OCYIIECTB-
JATbCH NPH  PAJJIHYHHIX 3HAYEHHAX
pH, 1. e. B kucaoft, HeATpanbHOE M
wenowHol cpene.

AHHOHMpPOBaHHE B KHCJIOH cpele
NpHMEHsETCH B cXxeMax ofeccolmnsa-
Hud, B HefiTpannHoR —c HeAbl0 YAa-
aenusn woHoB HCO;~ u3 Rrarpuil-ka-
THOHMPOBAHHOM BOXH NYTEM XJOP-
AHHOHHPOBaHHS U B MIEI0UHON cpefle
< nensto yranenns vouos OH—u CO4%—
(mOHMXKeHHe NIeJOYHOCTH) NOCne H3-
BECTKOBAHUA MW MarHeswaanHoro ofec-
UPEMHHBAHHE BOIH ITYTEM TaKkKe
NJIOp-aHAOHUPOBaHH,

TexHuuecKas XapakTepHCTHKa H3-
UOT4BAHBAEMKNX OTEYeCTBEHHOH mpo-
MHUIJEHHOCTBIO HOHOOOMEHHHX MaTe-
pHajsoB npmsefieHa B raba. 2-2.

TlpvMeHeHHe TOMBKO OQAHOTO KAKO-
TO-AHG60 HOHHTHOTO MeToma ofpabor-
KM BOAH B KOTEJLHHX HH3KOTO H
<DEelHer0 HaBNeHHA OCylNIecTBJAETCH

pPelxo, Jaule NpHMeHAeTCA COYeTaHHEe .

HECKOJIBKHX MEeTOAOB.

Tak, mOArOTOBKA BOAH ANA TemJIO-
'BHIX CeTell MOXeT OCYLIeCTBAAThCA Ny-
TeM OJMHOCTYMEHUAaTOre HaTpHh- HIH
BOJOPOA-KATHOHHPOBAHHA C <I'ONON-
Hoft» pereHepamuefi uaALTPOB, AMA
NHTAHHA NApOBEIX KOTIOB NPHMEHAET-
<A coueTdHHe HHXeNepeyHCJNEeHHbIX
MeTO/OB.
© 1. JIByXCTyneHuaToe HATpuli-KaTHO-
HHPOBAHHE,

2. Bonopoa-KaTHOHHPOBAHHE ¢ &ro-
JICAROA® pereHepallHed ¢ HOCIeAYIO-
LIEM ABYXCTYNeHZAaThiM HATpHE-Ka-
THOHHPOBAHHEM.

3. NMapaasenbuoe BOROPOA-HATPHA-
KaTHOHHPOB&HHE ¢ BTOPOHA CTYNEHbIO
HATPUA-KATHOHHPOBGHHA.

4, Harpuf-katHouupopanne (nep-
Bafi  CTYNeHb}— XJIOP-HOHHPOBaKHE,
COBMellieHHO@ B OgHOM ¢uabTpe cO
BTOpOf CTYNEHbIO HATPHA-KATHOHHPO-
BaHHA. :

5. Harpu#i-aMMOHHR-KaTHOHHPOBA-
HHe (mapa/jjelbHOe HIH COBMECTHOE)
€O BTOPO¥ CTYNEHbK HATPHA-KATHOHH-
pOBaHHA.

6. YacTnyHoe XHMHZeCKoe O6ecco-
JAHBaHHE; OCYIIeCTBAAETCH NpH HeoO-
XOAHMOCTH HECKOABKO CHH3HTH coJe-
copepxanue ofpafiaTHBaeMOH BOAMI.
IIpn sTOM BOAOPOL-KATHOHHPOBAHHEM
(ocymwecTBifeTcA B ONHY HJAH  1Be
crynenn) yaaasiorca Ca*t, Mg,
ecan Heo6xonumo, vacth Nat, paspy-
maetes HCOs~ (yaanserca npe Je-
Kap6onusanun), a oOpasoBaBlUHecH
cuneiuie  kuesot HCI,  HaSO,
HNQ;, HNO; u xp. yrassored cha-
GOOCHOBHBIMK AaHHOHHTAMH. -

7. Monnoe xHMHYeckoe OfecconuBa-
HYe; MOXeT OCYUeCTBAATECA B INBE
WA TPH CTYNEHH, npHYeM BONOPOA-
KaTHOHHDOBAHHEM YAaJfAlOTCA  BCe
coAepxkalluecs B o6pabaTeBacMolt Bo-
ne kathondl, aHnon HCOs~ paspy-
I1aeTcs M yAaJfdeTcs B OCHOBHOM Je-
KapGonnsalued, aHHOHM CHABHBIX KHC-
JIOT YRAAAI0TeS ¢NaGo0CHOBHRM aHHO-
HHTOM, aHHOHH cjaafelXx  KHMCAOT
(KpeMHHeBOf, yroapHON M Ap.)—
CHJIBHOOCHOBHEIM AHHOHHTOM.

a) HATPHA-KATHOHHPOBAHME

Hatpui-kaTHOHHTHHIA MeTOA YMAT-
YeHHs BOAM OCHOBAH Ha CNOCOGHOCTH
HEKOTOPHIX HePacTBOPHMHIX B BOHe
BeulecTP  (cynbdoyrosb, CcHHTETHYE-
CKHe CMOJH), OTpereHepHpOBaHHLEIX
noBapeHHOR colibio, OOMeHHBATL MO-
ABHXKHO pacno/oxeHHHR kaTtHoH Nat
na Ca% u Mg o caenyomum peaxk-
LRAM:

2Na Kam -+ Ca (HCO,), —
-~ Ca Kam, + 2NaHCOy;
2Na Kam + Mg (HICOy), —
- — Mg Kam, + 2NaHCOy;
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2Na Kam + CaCl, —

— CaKam, + 2NaCl,
2Na Kam + Mg SO, —
— Mg Kam, + Na,S0,,

rne Kam — katHoHut (cynabdoyrois,
waraopaTel KY-2, K¥-1 u ap.}.

Kax BMAHO U3 NpUBEAEHHHX peak-
H#il, BMECTO KanbUHeBHWX H MarHue-
BHIX cOJiell B ofpaGaTWBaeMo# Bole
obpasyeTcd SKBHBAACHTHOE KOARYE-
CTBO JIETKO PAacTBOPHMBIX HATPHEBHIX
conefi. KapbonatHaa HKecTkocTh 06-
pasyer B ¢HALTPATE SKBHBANCHTHOR
KOJAHuYecTBO Gukafbonara Harpus,
HEJNOYHOCTE YMATHaeMOHA BOAH, BHIpa-
MeHnad B MUNIHIPaMM-2KBUBaJeHTaX
Ha JHWTP, NPU HATPHA-KATHOHUPOBA-
HHH He H3IMeHdercs, oaHaxo pH
bunetpata Gyier Oodblie, YeM Hc-
XoaHoll Boad, 3a cyer 3aMmeHn Ca?t u
Mg?+ Ha Nat — Goaee cuabHOUIEAOU-
HOH KaTHOH,

Meron HaTpHi-KATHOHKPOBAHHKA pe-
KOMeHAYeTCH NDPHMEHATE MAS apTe-
3HAKCKOR HJAM OCBeT/IEHHOH BoOinl
¢ COAEPKAHHEM B3BElICHHBIX BeEILecTB
He Gonee 5—8 Mrfm u BBeTHOCTbIO He
tonee 30° ecan He TpebyeTcs CHMKE-
Hue OGuUrapOOHAaTHO# UEJOYMHOCTH H
DNONYCTAMO yBeJHuYeHHe coJecoaepXa-
HuA ofpalarHBaeMol BOJAE 3a CUeT
o6MeHa KaJbUMsl ¥ MarHHg Ha HaTphil.

g monygeHHA rayO0OROYMSTueH-

Ho® Boam ¢ Ko<<0,02 wMr-sks/n

(¢ onHOBpeMeRKOH SKOHOMHeEH pacxo-
Ia CONR) peKoMeHIyeTesl NBYXCTYIieH-
Hyaroe HanHfI'KaTHOHHPOBaHHG.

6) HATPHA-XJIOP-HOHHPOBAHHE

Harpuit-xn0p- HOHHTHBIT MéToR
OCHOBaH H2 YMAI'YEHEH BOABE C ORHO-
BPEMEHHEIM CHIDKEHHEM IReJOUHOCTH

7/
{

2 3
[

Puc. 2-3. Cxema natpufi-X.0Op-HOHMPOBAHER,

J — vcxoaHad BOXA; 2 — HATPHA-KATUOHKNTHHA uABTP

CepAcA CTYNEHH; F — HATPHA-XAO0P-HOHETREA GHABTPR

(BTOp&ES CTYNEHE HATPHA-HATHONHpOSaBMA), ¢ — HaT-
PHA~XAOP-HOHHMPOBANHES BOAE. ’
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M OCYLIeCTBJIAETCS NMyTeM IOCAeR0Ba-
TesibROrO  (GuaLTpoBaHHA oOpabarth-
BAaeMOll BOIH Yepe3 HATPHH-KATHOHHT-
Hpft GuabTp nepBofi CTYNEHH, XJOpP-
AHMOMHTHEIN QUILTP ¥ 3aTeM HATPHH-
KATHOHATHMA ¢HABTP BTOpPOH CTY-
IeHH.

Bropywo crynemb HaTpHA-KaTHOHHE-
pPOBaHHA pPalHOHAJNLHO COBMEWIATh B
OLHOM QHILTPE ¢ XJOP-aHHOHHPORA-
HHEM, NPH 3TOM BHU3Y 3aTPyMKaercs
KaTHOHHT, 4 CBEPXY -— CHJIbHOOCHOB-
Hellt agmouur tuna AB-17 (puc. 2-3).

B »ToM MeToje KaTHOHHT M AHHO-
HUT  pEreHepHPYIOTCE  NOBaPeHHOH
conplo NaCl (Nat perenepupyer Ka-
tHoruT, Cl~-— aunonnt). Ha mnepso#t
CTYNEHE KATHOHHPOBAHNS DPOHCXORUT
saMemenne karuonos Ca? w Mgt
Ha Nat. Bo sropoi cTynenu (B COB-
MeleHHOM HaTpHA-XJIOP-HOHHTHOM
duabTpe) B cia0e aHHOHHTA MPOHCXO-
nurT obMer aumonos SO, NO;~,
NQ;—, HCOs~, copepamuxca B 00-
pabarmiBaeMoit  BOZe, Ha  XJOp,
a B €10 KATHOHMTA <«IIPOCKOYHBIINE»
KATHOHBI JKECTKOCTH OOMeHHBAIOTCH
na Na+, Tlpu atoM npoTekaioT cJje-
RyIOlllHe peaKiHu:

B KaTHOHHTE

2Na K am - Ca (HCO)y —~
— Ca Kam, + 2NaHCOg;
9Na Kam - MgS0, —
— Mg Kam, + Na,SOy
2Na Kam - CaCl, —
— Ca Kam, 4 2NaCl;
B aHHOHUTE
2Axr Cl 4+ Na,S0, — Ar,S0, -+ 2NaCl;
Ap Cl + NaNQ,; — Ax NG, + NaCl;
An Cl ++ NaHCO; —
— ArHCO, + NaCl u 1. &,

Mertogom  HaTpHA-XJIO0P-ROHHPOBA-
HES BOAH MOXKHO CHH3HMTE KeCTKOCTH
¢unbrpara zo 0,01 Mr-3xe/a n wWenou-
HOCTE fo ~ 0,2 Mr-3KB/JL

B ornuune ot paloTH KATHOHHTA,
¥ KOTOPOro Hoc/e <NPOCKOKa» KaTHO-
ROB JKECTKOCTH NPOHCXORHT OHICTpOE
HapacrTaHue NoCJaefHel, XJAOP-AHAQHHT



6osbmyloc uacTe pabouero LMKAa pa-
Goraer ¢ «mpockokoM» WoHoB HCOj—
B OUABTPAT. JToll OCOGEHHOCTHIO PO~
tecca XJAOP-HOHHPOBAHHA YaCTO MOJb-
3YIOTCH B KOTENBHBIX YCTaHOBKax, rjie
TpedyeTcsl  CHHXKeHMe  IIeMOUHOCTH
ToNbKO A0 1—1,5 Mr-sks/n.

C orknoueHHeM OGHAbTpPa Ha pere-
HepauH© TNpH  IenoyHocTH 1,6—
3 Mr-3kB/A CPefHIO  LIEJAOYHOCTh
duabTpata 34 GUABTPOLHKN NoJayda-
10T B TpeGyeMuIX npejeaax, YTo 3HA-
YHTeNBHO  yBeaHuHBaeT  pafouyio
€MKOCTb HOTJIOLIEHHS AHHOHHTA IO
Hony HCO;,

Metoa RaTpHi-XJI0P-HOHHPOBAHHS B
HeOO0ABIUMX YCTAHOBKAX {NPOH3BOAH-
TeNbHOCTBIO OT 5 Ao 50 m%u) umeer
SIBHOE TIPEHMYIIECTBO nepel BOAOPOA-
KaTHOHHPOBaHHeM ¢ AeKapOoHH3zanued
N TOCAELYIOMHM ABYXCTYNEHYATHM
HaTpHii-KaTHoHHpoBanueM. [Ipu xJop-
HOHWPOBAHHH  pacXoAyeTcsl TOJLKO
OHH peareHT — MOBapeHHasA  COMB,
HCKIOUAeTCd  KOPPO3HOHHO-AKTHBHAf
KHCJ0Ta, Tpelylollad aHTHKOPpPO3HOH-
Hoit 3awuTH obopynoBaHus, Tpybo-
NpOBOACE M cHelnanLHON apMaTyphl,
He TpebyeTcs JHAYMTENILHOIO YBeJNHYe-
HEA OGODYINORZHWA B CPAaBHEHHH C
waunbonee TpOCTOH cxeMoOH — HATPHA-
KaTHORHPOBAHUSL (HCKAIOUAIOTCA BO-
JOpOA-KaTHOHHTHEE (DUALTPH, aeKap-
Goruzarop, ofopynoraHMe HAA Xpa-
HEHUS KHCJOTH H TPHTOTOBJSHHUS pe-
TeHepALHOHHOTO pacTBOpa, GakH H
HACOCH JieKapOOHH3HPOBAHHON BOAH
H mp.).

OrpaHuueHueM NPUMEHEHH MeTOAa
HaTpUA-XJI0P-HOHHPOBAHHA  SABJRETCA
HEeJOCTATOUYHLIN BHOYCK NPOMBINIAEH-
HOCTBIO AHHOHHTOB, HX BBHICOKAaf CTOH-
MOCTb, a TaKXe H3JNOMEHHBE HHXe
TEXHOJNOTHYECKHE YCJIOBHA, CBA3aHHLIE
€ KauecTBOM HCXOAHON BOAH H COAep-
#anuem Cl- B ApeHaXXHHIX BOLAX.

CxeMy  HATPHi-XJ0p-HOHHPOBAHHA
PEKOMeHIyeTCsl NMPHMEHATh NPH COOT-
HOIEHHH AHWOHOB B HCXONHOH BOAe

HCO, .
50, TNO, fNo, =~ b (2D)
KpoMe TOro, CYMMa AHHOHOB CHJBHBIX
kacaor (kpome Cl) He mosxHa npe-
Bhiath 3 Mr-3xke/n. Ilpr Goabiem

COZepKAHHH AHHOHOB CHJBHRIX KHC-
JOT M IPOH3IBOJHTENBHOCTH YCTAHOB-
K4 Gonmee B0 m3/y npuMeHeude cxemst
JOMKHO ObITh OGOCHOBAHO TEeXHHKO-
IKOHOMHUYECKHM DACYETOM, BOIMONKHO,
4To B 3THX CAyYasdx 3T1a cXeMa OyAer
Gonee peHraleqbHON, ueM BOXOPOA-
KaTHOHHpOBaHHe c AekapOoHH3alHed.

B npoMBIUMEHHHIX YCAOBHAX TNpH
XJOP-HOHHPOBAHHH HMeJO MeCTo CHH-
JKeHHe €MKOCTH NOTJOIeHUd aHHOHH-
TA M HapyueHHe TUAPOAHHAMHKH
GHALTPYIONETO CA08 {CONPOTHBICHHE
Boapactano Ao 1,5 xrcfem?) B cBAsH
C 3arpsi3HeHHOCTHI0 pereHepallHOHHO-
ro pacTBopa COMAMH XECTKOCTH. 3TO
ABJeHHE TPOHCXOAMIO B pesyJabTarte
BRIMAJIeHNsl ocajkd kapOoHaTa KaJkb-
unsa B o0beMe aHHOHHTA H BHISHIBAJO
HeOGXONHMOCTE HNPHUIOTOBJECHHS pere-
HepaNOHHOIO PACTBOPA Ha YMATUEH-
HOH HaTPHH-KAaTHOHHDOBAHHOR BOJe.
[To sToft XKe npuuuHEe HCIOMLIOBAHHE
pereHepalvOHHOT0 pPAcTBOpa MnoOC/e
XJIOp-aHHOHUTHBIX (UABTPOB Ha HaT-
PHE-KATHOHHTHHIX ¢(HABTPAX nepBOi
CTYNEeHH BO3MONHO TOJBKO B Caytae
NOBHIIEHHOA MUHEPANH3allMH HCXOH-
HOH BOABI, KOT'Za OTHOCHTE/bHAA 074
6uKapOOKRATHOTO HOHa CPABHUTEJBLHO
HeGoAbMmLasn.

Kak moka3zana npakrTuka 3SKcmaya-
Talny, NpHMEHeHHe B cXeMax Harpui-
XJOP-HOHHPOBARASL ~ HH3KOOCHOBHBIX
AHHOHOB HEBO3MOMKHO, TAK KaK eM-
KOCTh NOTJIOWIEHHs] AHHOHHUTOB THINA
AH-31, AH-18 u ap. nocne 2—3 uux-
JIOB TIOBAPEHHO# COJIBIO HE BOCCTAHAB-
anBaeTcs  (DHALTDP He  pereHepu-
pyetcd).

[Ipy npuMeHeHuH cXeMH HaTpufi-
XJMOP-HOHUPOBAHHM HANO TaKKe HMETh
B BHAY OGOJBIIYID HYBCTBHTEJNBLHOCTh
AHHOHHTOB K COREPXKAHHIO B Bole XKe-
Ne3a W OPraHHUeCKHX BellecTB, KOTO-
pHe BHIBOJAT dHHOHHT M3 crpos. Ha-
JIHYHEe 5THX BelllecTB B HCXOLHOM Bone
OTPAaHUYHBAET BO3MOMKHOCTbL TIpHMEHe-
HHR CXeMB! HATPHA-XJOp-HOHHPOBAHHUSA
B KOTEJIHHIX; T2K, B He0OAbUIHX yoTa-
HOBKAx ofe3xejesHBAHHE ApTe3HAH- -
CKOfl BOJH ellle BO3MOXKHO OCYOISCT-
BHTh CPABHHTE/LHO NPOCTHMH Cpel-
CTBAMH, HO YAaJeHHe OpraHHYecKHX
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BEDIeCTB H Xe/ie3a H3 NOBEPXHOCTHOR
BOAH CBA3aHO CO CJHOMHHMH COOpY-
#MeHHAMM IR KOATYASIIHH H H3BecT-
KOBaHH¥S, NOCJEe KOTOPHX XJAOp-HOHH-
poBaHue # He Tpebyerca,

B pa6ore ([J1.28] ans anuoHuTA
AB-17-8 npuBeneHH caeAyIOlULAEe HAU-
Gosee mosnbe abopaTopHBE NaHHKEE
0 NPOBEMiEHHH Npoliecca XJA0p-HOHHpPO-
BaHHA:

Cxopocth GHABTPOBAHHA, M[S
Eaxocts noraomerus no HCO,,
r-BKB/ME
Ofmag eMxOCTb NOrAGINEeHHA
ne nosam HCOF, SO72,
NO7, NOg v ap.
+ {uckmouan Cl—), raxefu? .
Cpennas meAOHHOCTD QPUABTPA~
TA, MC=3KBM . . . o 0 0 . .
Pacxox ¢ofH KA pereHepanmo
(pactBop 9HCTHI, He 3arpsa-
HERHBH COMUMH WeCTROCTH),
Krfut

15—20
280300

----------

1200—1400
~0,2

10012 0

...........

Kpome roro, 8 [JI. 28] ycranowrena
NpAMas 38BUCHMOCTh COOTHOIICHHA ©M-

KOCTH noracilennss no nony HCOF
# obmeh no X (HCO5 -+ SO +NO7 4

+ NOy +NOz)m zp. (6ez Cl) s
3ABHCHMOCTH OT KauecTBa HCXoj-
HOA BOREL

IMpnpenennne Ha pue. 2-4 onHTH
HPOBOAMIHCE NIPH OTKAOUeHHH $UIbT-
pOB HA pereHepaunuio, npy cpepnel pe-
n#guHe npockoka HCO~; 0,1 Mr-sks/n
H pacXoje TMOBAaPeHHON COAH Ha pe-
reHepanuic npaMepno 50 xr/m? anuo-
nura. IIpHBefieRHEIE pe3yABTATH ONbi-

1P2L£ﬂgg_ .
1,0 Eolu\ /n‘
08 £
C
66
!4 bt
82 HEOy
A~ I'f',q"

0 02 0¥ BE 08 40

Purc, 2-4, Cootnomenue OukapSonatnoll i o6-
meft oSMennoi eMKOCTH NOTACHICHRS npH
PA3EMYNEX OTHOMERHEX B HCXOAHoft BOjEe
OnkaplOHAT-HOHOB XK CYMME SHHOHOB Collh-
HRX KHCAOT, o
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TOB HaIIAKHO MNORTBEPMAAKT B
MOXHOCTb HCNOJNBIOBAHHA XJIOP-HOHM
POBARHA B KOTeAbHMX, TAK KaK K Mp
Hecey NPeNbABAAIOTCA MeHee XecT
TpeGOBaHHA  (BeAHYHHA  TIPOCKO
HCO;~ wMoxer cocrapaste 1,5~
2 MUr-3KB/A NpH OPHHATOM pacxond
conn B0 kr/m® anuonuTa).

3) BOAOPOA-KATHOHHPOBAHHE

CyurHocTs MeTofa BOAOPON-KATH
HHAPOBAHUSA 3aKJIOUaeTcsd B (HHABTD
BaHux oOpadaTHBaEMOR BOAH uep
KATHOHHT, OTPETeHePHPOBAHHLIL KHO
A0ToH. B mpotiecce Takoro QUALTP
BaHHA KaTHOHbI, pacTBOPEHHLle B O
pabaruBaeMoit Boge, OOMeHHBAKTC
Ha BOJOPOA.

[Tpk stomM nporekaloT chAelyIONIH
PeaKUHH:

2H Kam + Ca (HCO;), — B
~Ca Kam, 4 2H,0+2C0O, 1; (2-6)
2H K am + Mg (HCO,), —
~ Mg Kam,+ 2H,04-2C0O, 1; (2-)}
2H Kam - CaCl, —
—~ Ca Kam, + 2HCl; (2-8)
2H Kam - MgSQ, —
— Mg Kam, +HCl;  (2-9)]
H Kam 4 NaCl —
‘s Na Kam + HCl; (2-10)
2H Kam -4 Na,50, —
—MNaKam+H,80,; (2-11)
2H Kam - NaySi0 — -
— 9Na Kam +H,810,.  (2-12)

Kak BHAHO H3 NpHBeleHHHX peak-
HHl, B npoluecce BOAOPOA-KATHOHHPO-
BaHUA (A0 <«IPOCKOKa» KaTHOHOB
MECTKOCTH) BOJLAa YMAruaercda — Ka-
THORH ®ecrkoctn Ca’t u Mg obme-
HHB2IOTCH Ha BoHOpoj, OukapGoHar-
HHAA woH, ofpasyloniuli TAK HazwBae-
MY10 KapGOoHATHYIO RECTHOCTh, Pa3py-
maeTcss ¢ obpazoBaHHeM YIVIEKRCAO-
TH, & dHEOHH conefl IOCTOSHHOW
MECTKOCTH 00pa3syioT 3KBHBANEHTHOE
KORHYECTBO MUHEDAJbHBIX KHCJOT.

[Ipu Gonee ray6oxoM BOACpPOL-
KATHOHHPOBAHKH O <€NPOCKOHa» B




¢uavrpar Hatpus [peakuum (2-6)—
(2-12)] mnarpuft, comepxallufica B
HCXOZHOU BoJe, OOMeHHBAeTCR Ha BO-
Jopol, K o6pasyerca SKBHBAJEHTHOE
KOJH4ECTBO MHHEpPaAbHHX KHCJAOT.

B aasucHMoctH ot TpefoBaHuf
K KauecTBY 00paGoTaHHOA BOAH H OT
COCTaBa HCXOIQHON BOAW MeTOX BOAO-
POA-KaTHOHHPOBAHHA MOXeT Ocylle-
CTRAATLCA B DASJHYHLEIX CXeMaX.

Hanbosee twnpoxo BoZopOA-KaTHO-
HHDOBAHHE TYIpPUMeHfeTcs B CXeMax:
BOAOPOXN-KATHOHMPOBAHKHA C  <«TOJIOH-
HOft» pereHepauvefi GuALTPOB, XHMH-
yeckore o6eccoNHBaHMA (YacTHUHOTO
H MOJHOIO), U peXe B CXeMe napaJ-
AeNbHOTO BOLOPOJ-HATPHA-KAaTHOHHpPO-
BaHus.

PexoMenfanuu X npHMeHeHHIO H pe-
3YABTATH BOXOPOI-KAaTUOHHPOBAHHA B
Pa3NHYHHX cxXeMax oOpaGoTKe BOAMW
npuBefeHH B Tabn, 2-3.

Bonopon-kaTROHHpORaHHE
¢ «ronoaHofis pereHepauuedl prabTPOB

Ocymectp/ieHrne BOAOPOA-KATHOHH-
DPOBAHHA B ' CXEMe TaK HasblBaeMoi
«rofIofHOA» perecHepauns GHALTPOB
HAUIMo UIMPOKoe NpPHMeHeHHWe B Ko-
TeJbHHX YCTaHOBKAX, Korja Tpefyer-
¢ paspymeHHe GHKapOOHATHOrO HOHA
CO CHHXKEHHeM TOJNBKO KapGOHATHOH
JKecTKocTH  (wWemouHocTH) poe 0,7—
1,5 Mr-sksfa.

B otamune ot ofMuyHOro npomecca
BOIOPOA-KATHOHHPOBAHHA (MIPH KOTO-
poM Gepercs H3OBITOK KHMCHOTH B
1,5—2 pasa Goabumie TeopeTHYECKOro)
B 3TOM INpolecce pacxof KHCAOTH Ha
pereHepallio COOTBETCTBYET TeOpeTH-
YeCKOMY HJH HaKe HeCKOJbKO MeHb-
mwe ero. IIpn 5TOM BepxHHe CJOH OT-
pereHepHpOBaHHOTO KaTHOHHTA OymyT
colepXate OOMeHHHN KATHOH BOAO-
pona H¥, a B muXHHX cAoax ocTa-
HYTCS paHee 3afiepXaHHHE HOHH
Ca?+, Mg y Na+,

B pepxHHX clloAX KaTHOHHTA, OTpe-
TeHepHPOBAHHOTO <«TOJAOZHOH® H030H
KHCNOTH, HOpOHCXOAAT Bce OOHUHBe
peakuHH HoHHoro oGMeHa, NpHBeJeH-
HHe B YypasHeHHax (2-5)—(2-11),
B peayJbTaTe KOTOPHX o0Opasyiorcd

CHJIbHHE MHHepaJbHHE KHCJIOTM #H
YroaAbHas KHCIAOTA.

[Tpoxoma  HeoTpereHepHpOBaHHHE
CIOH KATHOHHTA, MOHH BOAOPOAA
CHJIBHEIX MEHepDAJbHHX KUCAOT ofMe-
HHBaWTCA Ha HOoHK Ca%t, Mgt g Nat+
N0 YpaBHeHHAM:

CaKam,+ 2HCl—

— 2H Kam + CaCl,;
Mg Kam, + H,50,—
— 2H Kam + MgSO,;
Na Kam-HCl — H K am -4 NaCl

H T. ., NPOUCXOAHT KaK 6bl perese-
panus, a 3aTeM BHOBb 0OpasywTCa Te
e COJIH, 4To ObIM B HCXOAHOA BOZe.
Taxkum o6pasoM, MOXKHO CYHTaTh, 4TO-
IPH «roJofHOA» f03¢ KUCJIOTH Ha pe-
TeHepalHi0 NPOHCXOTHT TOJABKO pas-
pylieHHe CBRSAHHOH  YIVIGKHCJIOTH.
[ypaBuenna (2-6) n (2-7)] u ymans-
10TCA CBR3aHHHe ¢ OukapGoHaTOM Ka-
THOHHL,

B npucyTcTBHH CHJABHHX  KHCAOT
NUCCOUHALMA YTONbHOA KHCJIOTH NO-
lapJiena, MOSTOMY oO6pasoBaBIIHACA
B Bepxuux caeax COp Haxopures B-
BHIEe PpPACTBOPEHHOrO B BOJAE rasa H
NPOXOAHT KaK OH <TPaH3HUTOM® Heort-
pereHepHpOBAHHLIE CJIOH KaTHOHHTA,.
H TOJNbKO Korfa B (GHALTpATE yXKe HeT
CHALHHX KHCJOT, HEKOTOpoe KOJHue-
CTBO HOHOB BOACpoAa (YroabHOM KHC--
JOTH) OOMEHHBAETCHA B HAXHHX CNOSMX.
Ha HATpH#l, 4eM H 08yCAOBAHBaeTCH.
NOABJeHHE BTOPDHYHOH IMEJIOUHOCTH:
BOJAOPOA-KaTHOHHPOBaHHOA BOAH. [To--
CTEeNeHHO KOAHYeCcTBO HOROB BOIOPO-
Ja B GOuAbTpe yMeHbLIaeTCs H mepe-
Menlaercs B Gosee HMXKHHE CJOH.

K MoMeRTy oTkaloueHHs ¢uaAbLTpa
Ha pereHepandic HOHH BOAOPOAA B-
KATHOHHTe NPAaKTHUECKA DACXOAYIOTCHE
nmoJHocTeo. [onyueHne mpH BOAOpPOL-
KaTHOHHPOBAHHH ¢ <«TOJAOJHOR» pere-
Hepauuefi ¢uabrpor GHALTPATA C MH-
HHMAaJAbHOA HIeNOYHOCTHIC (mpR yeJao-
BHH OTCYTCTBHA cOpoca KHCIOR BOMNEL
NpH pereHepallH M KHCIOro (HAbTpA-
TA B Ipollecce BOAOPOR-KATHOHHPOBA-
HHS) 3aBHCHT OT K4YeCTBA HCXOAHOM
BOIH H pacxofia KHCJOTH Ha pereHe-

. pansio, IToBHIIEHHE pacxofia KHCJAOThL
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Ha pereHepauHic BHIIE ONTHMAadbHO-
IO IPHBOAHT K MONYYEHHIO B KaKoH-
TO 1nepnol (HUABTPOHHKAA KHCJAOTO
(uabLTpaTa; HENOCTATOYHAA 0038 KHC-
JoTH OyleT BeCTH K MOBHIIEHHIO Lie-
JMIOGHOCTH (MAbTPATA H K CHHXEHHIO
eMKOCTH TNOIJOLIeHNsT KATHOHHTA.

Has yerpanenus xoseGanus Lienod-
HOCTH M MpefoTBpAllleHHs HORBJEHHS
KHMCoro (QHabTpPaTa CxeMa BOZOPOI:-
KaTHOHHPOBAHHS C <«roJ0JHON» pere-
HepalMeli (UABTPOB OCYNIECTEMAAETCS
B ABe CTYNEHH, RJA 9ero nocfie BOJO-
PON-KATHOHHTHBIX (HABTPOR YCTAHAB-
AnBaoTci Gy(pepHHEe caMoOpe-
TeHepHpYOIHEeCd QHUIABTPEH
¢ BHCOTOR cnof cyapdoyris 2 M o
CKOpOCTbI0 (urabTposanua go 40 M/u
{puc. 2-5).

Bydeprnte QUABTPH KaK OB yBeJH-
Y¥BAKOT HepereHepHpyeMbuifi caofl Bo-
JopoA-KaTHOHHTHOTO ¢rAbLTpA, mpeno-
Xxpanssa  (QUALTPAT OT <KHWPOCKOKOB»
KMCJIOTHI, co32anT Ooabllylo HagexX-
HOCTb paloThl YCTAHOBKH, ofecme-
yppasg npu 3ToM Oofee NOJHOE MC-
A0Nb30BalHe OOMeHHOH €MKOCTH Ka-
THOHHTA.

K GybepHrniM caMoperenepupylo-
WHMcA  (QHALTPAM He ROMYCKAETCH
NMOLBONA pereHepanHOHHEX PacTBOPOB
(KHCAIOTH MJIH COJM), BSPHIXJAEHHE HX
LOJKHO HAPOH3BOOUTLCH JKECTKOH He-
xonnofi Bomofi. KpoMe Tore, mnoayue-
HHE TOCTOSIHHOM BeJHYUHH WWEAOYHO-
CTH 1NocNe  BOAOPOA-KATHOHUTHEIX
¢GuabLTpoB, paGoTAOIIHX TMPH «TOJOA-
HOM>» peXHMe perepepallH, JOCTH-
raercs NyTéM COCTABJEHHS NpH Ha-
JajKe CcOOTBeTCTByWWero rpaduka
coBMeCTHO paloTH U pererepanuu
yCTAHOBAEHHHX GuabTpoB  (06LIYHO
yCTAHABJNHBaeTcd He MeHee Tpex
brabTPOB, KpoMe OydhepHHX).

CxeMa Bosopon- KaTHOHHPOBAHHS C
«rojoAHOH» pereHepauyeil ¢HALTPOB
nMeeT caeflyloulne NPEHMYLIECTRA [e-
peA cxeMoHl mapanisesbHOTO BOAOPO.-
HATpPHHA-KaTHOHHPOBAHUA:

c6poc B JpeHaXX HelTpajbHHX CTO-
KOB B NpOLECCe pereHepalui;

TEOPeTHYECKH HeoOXoAUMBI pac-
X0JL KHCJAOTH HA pereHepainHio BOAO-
POR-KATHOHHTHHX (PHILTPOB.

Puc. 2-5. Cxema BOAOPOA-KATHOHHPOBANMA
¢ ,ronoxnoit* perenepanuefl $UALTPOE.

I — nexogran poas; 2 — BOAOPOA-KATHOHHTHME PHABLT-

BH, pereﬂepnpyeuue #TOROABOHA" AOBOH KHCAOTHY

3— yipeprbe (camopereuepnpylomuecu) q:unb'rpu,

— nenaﬁpﬁouusarop, — BEHTRAATOpD K fekapbOouu-

sa'ropy GaK AeNAQPGOHNIHDOBAEHOR BOAH; F — HA-
cac BexkapOlCHHSHPOBARHON BONM.

OcobenrocTy  npoliecca BOLOPOA-
KATHOHMPOBAHHA ¢ <«roaogHoi» pere-
Hepanuell ¢HAETPOB 3aBHCAT NpeXJe
BCEro OT XHMHYECKOro cOCTaBsa HCXOM-
HOH BOAH, KOTODHA W AMKTYeT ONITH-
Ma/nbHEE YCJOBHS TpOBEREHHS Tpo-
necca,

XapakTepucTHKa KaTHORHOTO cocTa-
Ba HCXOJHON! BOMH:

Na+ Nat+ _
K = Cat Mg T R, ? (2-13)

XapaKTepHCTHKA aHWOHHOFO COCTaBa:

HCO; HCO7

A= —2 ae 2 (214)
ClI~ 4 503 2k

rie K — OoTHOWEHHEe, XAapaKTepPH3YIO-

ee KATHOHHEIH COCTaB HCXOLHOH BO-
Anl; A — OoTHoONIEHHE, XapaKTepH3ylo-
mee AHHOHHHIEA COCTAB HCXOAHOH EO-
an; Nat, Ca?t, Mg?* — copepxanne
B HCXOAHOM BOAE COOTBeTCTBEHHO HaT-
pHsf, KaJblLHA W Mar#usi, Mr-3KB/J;
HCOg~, CI-, SO - conep:KaHne B
HCXOXHOU BOJE COOTBETCTBEHHO OH-
KapGoHaTta, XJopa M cyabdar HOHa,
Mr-3KB/1; K, —ofmas  KeCcTKOCTh
HCXOARHON BOAM, Mr-3kB/1; ZAcg—
CYMMAa aHHOHOB CHJLHEX KMCJOT, CO-
IepXKaluxcs B HCXOAHOH  BOfe,
MP-9KB/J.

o peanunpe ormomennuit K u A
MOXHO pPelHTh, Kak OyxeT mporekaTh
npoLecc BONOPOA-KATHOHHPOBAHHA ¢
«TOJIONHON» pereHepamuef,, H peko-
MeHI0BaTh ONTHMAaJXbHBE  YCJAOBHS
nposefieHnst mnpouecca. Ha puc. 2-6,
2-7 u 2-8 npencraenaend rpadHKH u3-
MeHeHHA HIEJOUHOCTH H JKECTKOCTH B
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2-6. T'paduk HaMewesna meaoTIHOCTH
, JX) 8 npouecce BOXOPOX-

KATHOHUPOBAHUA ¢ TORORROA perenepanned
-anb‘r?/os B 33BHCHMOCTH 0T OfbeMa dHABT-

para (

rolt poAN:

Ay

A=19,8.

¥Ycropha NpHMEHEHHA BOROPOA-KATHOBEPOBAH N ¢ 4roACAHOAS perenepannen ||n|ai

o). KasecTBennte nokasaresn Wcxox-

= 10,62 wr-sxnfa; I, =74 Mr-sKkefa; K= (;

L i 1

\(u mxorms

-

sr-onll ln

{K eNOYHIC M

J T I

PR | 1

¢ 1

30 30 .-

Puc, 2-7. I'papux H3MeHeHWS wm[eAQ
H WecTkocTh duanTpata (I, JKX) B n
BONOPOR-KATHONMPOBAHMS ¢ ,TOXOXH
resepaniell PHILTPOB B IABHCHMOCTH 0T/
ua puabrpata (V'¢). Kavecrso iexoxnol
M, =B ur-skefn il =72 ur-sxeja; K

npolecce BOAOPOA-KATHOHHPOBAH
«roJIONHOA» perucTpandell IR
B 3aBHCHMOCTH OT 06beMa (puaLTH

Tadnug

Pabouag 06~ Hose leagu-~
MeHnas engeod- | KRCAOTH uocTh ob- PekOMEHIAUNN K DPHMEHEHHI
XapaxrepucTaK BOCTE CYAMDO- | M pere- | peGoTam- POE~XATHOHHDOBAUNR ¢ KTOAON
HEXOANOH BOAK yras, pepaun0, | BOR Boaw, perexepatned buapTpor (Hpy
r-skefu? I~BKB MP=$KB[X |

CnaGomuyepan 3 0- 300 35—40 0,5 Tipy nmaweoft xapaxrepnd
BaHRad BOAA ¢ XADAK- HexofHOR Hopkl Hp Moxer
pepucTrol 0sK02 MeHATBCH  HeIABACHMO OT

OHHOTO  COCTaBd, B T
$HALTPOURKNA o
duALTpaTA HIMRHASTCA W)
UHTEABHO (CM. rEmc:. 2-6) %

CraGoMAREPAT K3 0= Jo 300 35—45 | 0,5—0,7| [Odaa ucxomnofi oAbl RAE
‘BanHad BOdA ¢ Xapak- cocraBa nposegenne Hr ocd
TEPHCTHKOR HO NORXOIHT, HISAOYHOCT: W

0 K 4eHHe QNILTpoUHKAA  ocTe)

=A==l Takoft Xe, Kak N B Npenu
cAy4ae, OCTATOUHAA HKe
HElIPeRHBHG  CHRKAETCA
puc. 2-7)

Bosa cpeameR Mh- Jo 200 45—50 0,7 Ocyutecranense H, posMof
/HepaJH3ALHA ¢ X3paK- NPH YBENHYEHHOR RO3E KHCA
*repucmxoﬁx .

=
l §A >03

Bona sucoxoff Mane- | Menee 200 | 50—60 | 0,7—1.5( [lpumenesne H, BosMo

{panH3anEH MpH 03€ KHCAOTH, HECKOM
K Goasmed TeopeThRYecKoro pad
4= 10 13, CpemHad  IMEeAcYHOCTb

(RAETPOUHKA He Menee
0.8 Mr-skKafn; #ecTKOCTh CO
He TOABJAETCA HAN IOABAAS
H cefiuac e CHHMaeTcH
puc. 2-8)
Mpusmevarua:l, Jag ucxoauus sox ¢ A < 0,3 ceymecreaenie H, #eueaecoofpasno. i
2, Dax Mcxoauux #0oX ¢ A > 10 np we Hy OM PO, ecAH noTpeSHTeab i‘

<CHEeT TOCTATOUHYM meAouHOCTh bmme 1 mr-sxefx; xoss xm:.no'm

H0—60 rfr-pre.
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Puc. 2.8. [padwx 'namenenng menownocTH

H MecTrocTH duaprpara (L, JK) B nponec-

€e BONOPOA-KATNOHHPOBAWHA ¢ ,TOJOAHOH*®

perevepaniell GUALTPOR B 3IABHCHMOCTIH OT

obbena puneTpata (V). KavecTso mexoanoh
BOAN:

HCOy > 10 mr-sesf{n K> 112A <10,

B raba. 2-4 npuseleHhH YCJAOBHA H
peKoOMeHAAlHH NPUMEHEHHA Npouecca
BOROPOA-KATHOHHPOBAHHA ¢ <«TOJOA-
HOG» pereHepauued (PuABTPOS.

TMapaaneapHoe BoRopon-naTpufi-
KATHOHHDOBAHHE

Ha Bomopon-kaTHOHHTHHX (UIBT-
pax peakllmH NPOTEKAlOT NO YpaBHe-
HuaM (2-6)—(2-9). Ilpu mapanaenn-
HOM  BOAOPOA-HATPHH-KATHOHHpPOBA-
Hnu oOpabaToiBaeMas BoA& pasfe-
JSIeTCA HAa ABa IIOTOKA, KaMAHA H3
KOTOpHX HpONyCKaeTcs uepes BONO-
POX- WK HATPHA-KATHOHHTHLIE QHIBT-
pH. B kaxpaoM M3 NOTOKOE BROAA
yMsryaeTca [0 OCTATOYHOH . XKecTKo-
ctv: ¢uasrpara oxoro 0,1 Mmr-sks/i,
nocne d4ero Kucnad .(KHCAOTHOCTBb
PKBHBaJCHTHA HekapOoHATHON Kecr-
KOCTH) BOAOPOA-KaTHOHHPOBAHHAR BO-
Ja cMellMBaeTca cO INEJAQUHORA HAT-
prii-KaTHOHHpOBaHHOA Bojofl (memsoy-
HOCTbL 3KBHBAJIEHTHA LICAOYHOCTH HC-
XONHOA BOAH), NPOHCXONHT peaKIHs
HelTpanH3amuu:

NaHCO;, + HCl —
—NaCl+H,0+CO, 1: (2-15)
2NaHCO, 4 H,80, —
— N2,S0, + 2H,0 - 2CO, 1. (2-16)

OGpasopasitasca cBoGogHasA yIvie-
KHeJIoTa yaaaAercs #3 ofpabaThiBae-
MOfl BOAK TyTeM NPOAYBKH BO3ZYXOM
B nekapGouuzatope. Ilpn napaaneinb-
HOM BOROPOA-HATPHA-KATHOHHPOBAHHH
3—420

Puc, 2-9. Cxema napamreasioro BOAOPOA-RAT-
Pufi-KATHOHRPORANK A,

J=— mexoanas 8087 7 — BOAODOA-HATHOBUTHHE BUABT=
pot; & = HATPRAA-KATHOHNTALIE QHAGTPH; 4 — eplIoBEA
CMECHTEND; J — KHCAAA EOZOPOZ-KATHONHDOBRHHAR MO=
As; 6 — WeACUHAR HATPHA-KATHOMHPOBEHHAA BOKA}
7 — aernplonnsarop; # — pentuAdTop K AeKaploun-
SATOPY; 9 = Gan MexapbORMMHDPOBARAROR BOAW; 1) =
Hacot AcxaplonusipoBanEod pomw; 1 — xusweeckn
DUHILANAaS AEXApOOBHINPUBAHHAR RODA.

MOKHO MOJNYYaTh OCTATOYHYIO ILIEJ0Y-
HOCTh ofpabaTHRaeMOR BOAN OKOJIO
0,35 mr-sks/n. Cxema oGpaboTku Bo-
AH MyTeM TNapaanelbHOTO BOAODPOQ-
HATPHA-KATHOHHPOBAHUA  NPHBEAeHa
Ha pHe. 2-9. ' ‘

JlekapGoHu3HpOBaHHAA BOJa, €CJAH
He Tpebyercs IAyGOKOro yMAryeHus,
HCTIOJIb3YETCA, HAPUMep, ANA MONIIUT-
KM TennoBmx cerefl, aubo nogsepraer-
cd BTOPOHl CTYMeHH HaTPHA-KATHOHH-
pOBaHHA.

CxeMy mapamjenbROT0 BOJOPOA-
HATPHA-KATHOHHPOBAHUA CMeLyeT IPH-
MEHATb TOJLKO B TeX CAYYanax, Kerma
HEBO3MOXKHO NPHMEHHTL BOAOPOX-Ka-
THOHHPOBAHHE ¢ <roaofnofi» perexe-
panuell, TaK Kak NpH ee OCYHIeCTEJNe-
HHH OyayT uMeTh MecTo cBpoc KHC-
JHX CTOKOB NPH pereHepalny H 3Ha-
YHTEeNbHO GOJbINHA PacxXofi KHCJIOTH
(8 1,5—2 pasa OGosee TeopeTHHe-
CKOTO}. :

Bopopoa-kaTHoHHpOBANKE B CXeMaxX
XHMHYecKoro ofecconupanns

B cxemax xuMuueckoro obeccosuBa-
HHS BOAOPOA-KATHOHHTHHE (RABTPH
HCTIONB3YIOTCA AN BHIOJHeHH® pa3s-
JHYHHIX 344349, peakuuu npoTEKaloT
no ypaeHenuaM (2-6)—(2-12), mpm
STOM MOXeT OCYUIeCTBAATbCA OJHO-,
IBYX- H -TPeXCTYNeHUaTOe BOLOPOA-
KaTHOHHPOBaHHE.

B saBucaMoctH oT TpeGoBaHHWR
K KagecTpy ofecconeHHON BOOH w3Me-
HAETCH W NMpoOBeJeHHe MpoHecca BOXO-
pPOA-KaTHOHHpPOBAHHS. TaK, NpH Heol-
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XODMMOCTH UACTHRHOTO 0feccoaHBa-
HESl BOZOPOA-KATHOHHPOBAHHE MOXHO
BECTH B OAHY CTYNEHb JIO <NPOCKOKa»
KaTHoHOB XKecTkocry Ca?t u Mgt
np# HeobxonnMocTH Bonee riaybokoro
offecconHBaHAA TpebyeTcs ABYX- HJH
TPeXCTYMeHyarToe BOLOPOHA-KATHOHHPO-
patike. ORHOCTYNIEHUATOS BONOPOA-Ka-
THOHMpOBaHNe ¢ YRanennem Ca?*,
Mg? y Nat npn ncnosnbsopaHuy B Ka-
YyecTBe KATHOHHTA CyJAbhOoyras Hele-
Jecoofipa3ro, Tak Kak npuH palote
duabrpa go enpockoka» Nat Tpe-
6yercsa Ooapio¥ pacxod KHCJAOTH Ha
pereHepanyio ¥ BOLHE Ha OTMBIBKY Ka-
THOHHTAE. IIpH HenoAb30BaHHH CybDO-
YIAS SKOHOMHUHee ABYXCTYIERUATas
cxeMa BOJAOPOA-KATHOHHPOBAHUS.
B stoM caysae nepsas crynmedb pafo-
T&ET A0 <«OPOCKOKA® KATHOHOB KecT-
xocrn Ca?t w Mg?, npH sToM Ha Hedt
B JBa C JHITHHM pasa yBeJHYHBAeTCH
pafiodas eMKOCThL NOTAOMIEHHS KaTHO-
HHT4, PACXOA KHCHOTH TNPHHUMAercs
70--75 r/r-skB, a BTOpas CTYneHb
pafoTaer A0 <NPOCKOKA» KATHOHOB
Na+ u pereHepupyeTcd GOABIIAM H3-
GHITKOM KHCJOTBL, YTO TO3BOJASET B
3HAUHTEILHON CTEleRH COXPaTHTh pac-
XORH KHCJOTH H BOAHW Ha pereHe-
pammo.

[Ipn ncnoap3oBaHUH B KauecTse BO-
DOPON-KATHOHHTZ BHICOKOEMKHX Ka-
TROHHTOB THIE K¥-2 BOSMOXEO npo-
BeleHHE BONOPOA-KATHOHHPOBAHHA A0
«npockoka» KatuoHoe Nat B onmy
cTyneHb Ge3 MpAKTHYECKOro YyXyAule-
HHS YCJIOBHH peredepauudd.

Ilpr BOROPOI-KATHOHHPOBAHNH BHI-
COKOMHHEpa/IM30BAaHHHX BOR € COAEp-
JaHueM AaHHOHOB CHJBHEIX KHCJOT
fosee 5 Mr-sKkB/ii CJeAyeT BECTH Hpo-
Hecc B HPOTHBOTOYHBIX  BOLOPOA-
KATHOHHTHHX &HILTPAX HIH OCY-
IMECTBAATE CTYNEeRUATO-IPOTHROTOUHOE
KatuonupoBanue. CTynesyaTo-mpoTH-
BOTOUHOE KaTHOMHDOBAHHE OCYIIECTB-
ngeTcs B JBYX IIOCJENOBATENLHO pa-
orapmux  GuabTpax  (ABYX3TAK-
HEX): NepBOR H BTOPOH CTYNEHH Ka-
THOHHPOBAHHA.

Ha peremepauyio  oTKANYAOTCA
onsoBpeMeHHo o6a ¢uabtpa (ofe
crynenn), PerenepauuoRRbti pacTBop
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(1 oTMBEIBKA) BeleTcs OGAHUM DAcTB
pOM — BHaUaJse BTOPOH CTYNCHH, & 38
TEeM TIepBOM.

r) HOHHTHLIR CIIOCOB
OBECCOJIHBAHHA BOIH
(XHMHMECKOE OBECCOJIHBAHHE)

(O6ecconuBaHne BOABI MyTeM HOHHO-
ro o6MeHa 3aKaA04aeTC B NOCIEA0B
TeJbHOM (DHJABTPOBAHRH 4epes BOXO-
POA-KAaTHOHHTHHE, 4 3aTeM aHMOHUT
Hole (QHABLTPEL :

B BofOpON-KATHOHWTHHX (PHABTPE
(oTpereHeprpPOBAHHBIX KHCJIOTOR) Ka
THOHH, COHEpIKAIHecss B HCXORHO
BOAE, OOMEHMBAXTCA HAa BOAOPOA
gafepxuBaloTcs GHABTPYIOLIUM Ma
puanoM, a B (uapTpare ofpa3yertc
SKBHBAJCHTHOE KOJIHUECTBO KHCAOTH
H3 aHMOHOB, C KOTOPHIMH OLIIH CBf-
34HbLl MOTJOLIEHHMeE KATHOHBL

Ha aunpouutnuix ¢uasTpax (orpe-
FEHEDHPOBAHHEIX ILEJOYBIO) AHHOHH
KHCJIOT, 06pasoBaBlIHeCs NPH BOLCH
PON-KATHOHHPOBAHHH, 3aKEPIKHUBAIOT
¢ AHHOHHTOM H B PE3yabTaTe NOJYH
yaercs obeccoieHHast BoAa.

Peaknuy, nporexaonite B8 npolecce
ofeccoNuBaHuA, MOTYT ObTh npel-
CTABJIEHB B MOMEKYJAAPHOH (opme:

a) npy  BOAOPOA-KATHOHHPOBAHHE
NPOTEKAIOT PeaKLUHH N0 YPABHEHWAM
(2-6)—(2-12); :

6) npH AHHOHHPOBAHHH, €CIM aHHO-
aut orperenepuposan NaOH, npore-
KAKT peakltHu:

20H An +H,50, —
— SO, AR+ ZH0;  (2-17)
OH An +HCl —'Cl An +-H,0; (2-18)
. OH An + HNO, —
—NO; Ax +H,0; (219
20H An + H,S105 —
— IO AR, + 2H,0; (220
20H Ax + H,CO; —
— CO, A, 2H,0;  +(2-21)




B} NpH 3aHHOHHPOBAaHHK, eC/IH AHHO-
aut otpereHepupoBan NayCOs, npo-
TEKAKT pPeaKuuH: -

COz AR, + H,50, —

— S0, An, + H,O+CO, 1;
CO, Ax, + 2HCI —

—2C1 Ax +H,0 4 CO, 1; (2-23)

(2-22)

I') NpH aHHOHHPOBAHHH, eCAH aHHO-
uut oTperenepuposan NaHCO;, npo-
TeKaT peakuuH:

SHCO; Ak + H,SO0,—
—. SO, Aty -+ 9H,0 -+ 2C0, 1; (2-24)
HCO, A +- HCl —
—Clax +HO+CO, 1, (225
roe Ax— annonuut (AH-31, AB-17

o ap.).

Kak BnaHO H3 NpuBeleHHHX peak-
UHA, [PH BOAOPOA-KATHOHHPOBAHHH
NPOHCXONHT:

paspyuieHHe GuKapGoHaToB ¢ ofpa-
30BAHHEM YTJEKHCJIOTHI,

ofpaszoBaHHe CHAbHHX MHHEpPanh-
HBX KHCJIOT,

obpasopanne caaGoll KpeMHHEBOH
KHCAOTHL

Ynanedue yrAEKHCAOTH  OOBIYHO
OCYLIECTBJACTCA MyTeM YCTAHOBKH Je-
xapGonusatopos (ecqn Her mnpelBa-
PHTEJIBLHOIO H3BeCTKOBAHHA o6pabaTsl-
BAaeMONR BOAH).

CunbHBE KHCJIOTH VHAJIAIOTCA Ha
AHHOHWTHHIX (PHABTPAx, 3arpyKeHHEIX
¢naGoOCHOBHEIM  AHHOHMTOM  THOA
AH-31 # ap. {nmepsas crynmeHb obec-
COJNIMBAHUA),

TTocne yaaneHHs aHHOHOB CHAbHBIX
KHCJIOT, CHABHOOCHOBHBIM aHHOHHTOM
tuna AB-17 ynaasiorcs aHHOHHB KpEM-
H¥EeBOH KHCJIOTH H AaHHOHH YIJeKHc-
JIOTH, He YRaJeHHBle B AeKapOoHH3a-
tope (BTOpast cCTymeHb oGeccoaH-
BaHUA),

Perenepauua ¢n1a600CHOBHEIX AHHO-
HHTOB MOMKeT MpPOH3BORUTBCH AK00H
HaTpuesoi wenousto (NaQH, NaHCO;
u Na,CO;). Bufop Toi nam apyroit
e/ oYM IHKTYercd SKOHOMHYeCKHMH
M TeXHOJIOTHYECKHMH Co00paXKeHHAMH.

3‘

NaOH gnopoxe NaHCO3 n NayCOs,
HO NpPH DPHMeHeHHH ABYX NOCACAHHX
peareHTOB B mponecceé HOHHOro o0-
MeHa B COOTBETCTBHH ¢ peakiuaMH
(2-22)—(2-25) obpasyercd yraekHc-
JoTa, YAahdeHHe KOTOpofl HeoBXOmHMO
nepel PHABTPAME ¢ BHICOKOOCHOBHBLIM
AHHOHHTOM, TAK KaK NpH HAJHIHH
YIIeKHCAOTH oOMeHHas CrnocoGHOCTh
nocheflHero HenpOM3BOAHTENBHO pac-
xonyetes Ha yaanenue COp, H Bo3pac-
TaeT ONacHOCTE KOPPO3HH obopyhoba-
HUA, PACTOJNONKEHHOIO 0 TEPMHYECKO-
ro peasparopa. B ycraoskax uacruu-
HOro OGECCONMBAHHUS C ApeNBapHTE/b-
HEIM M3BECTKOBAHHEM HET CMbLICJa
npumenate NaHCO; n NayCOs;, Tak
KaK B 3TOM chyuae norpeGoBanack Gbl
YCTAHOBKA NeKapGOHH3AaTOPa TOJALKO
B CBASH ¢ pereHepanuefl aTHMH IMeno-
uamMy. Ecan e B TexHOJOTHUECKOH
cXeMe IPUHATA YCTAHOBKA AeKapGoHH-
3aTopa nowie caaGOOCHOBHBEIX AHHO-
HUTHBIX $uAbTPOB, npuMeHeHHe
NagzCO; v NaHCO; aas ux pereHepa-
LHR Lefecoobpa3no.

CHIBHOOCHOBHLIE AHHOHHTHL pere-
HEPUPYIOTCA TOJBKO €LKHM HATpPOM,
TaK Kak NPy DpereHepalHH ApYTHMH
menouamu (NaxCOz, NaHCOQ;) Takne
AHHOHMTH YTPauMBaloT CHOCOGHOCTL
[OTJIONLATh AHHOHH KpPeMHHeBOH Kuc-
JIOTHL

Tpersst cTynens ofeccoNHBaHHA OCY-
LIeCTBAAETCA A4 NOJAYUeHHS TyO0Ko-
oBeccoeHHOH BOALL PHABTPH TpeThb-
eH CcTyneHH ofecCONUBAHUA pereHe-
pupyiorcas  2—4%-HEIM  pacTBOPOM
NH.OH (uTto rapantHpyeT OTCYTCTBHE
B ofeccosieHHOH Bome Beex coqef)
H NpelHa3Ha4anTca AAA YIaBJAHBAHHS
OpOAYKTOB pacTBOPeHMs cyJaboka-
THOHKTOB, OCTATKOB CEPHOR KHCJOTH
nocsie OTMHBKH QHIABTPA,

B saBscmMocTH OT TpeboBasuil
K ofeccoJleHHOR BOAE M OT KauecTBa
HCXOHHOM BOAH MPHHUMAETCS Ta HJIH
HHasa cxema o0eccoJMBAHHA, T. €. CO-
yeranHe paGOTH BOAOPOA-KATHOHUT-
HBIX ¥ AHUOHUTHHX QUALTPOR pa3MHU-
HOTO Ha3HAUYeHHS,

Ilpn  HeOOGXOLMMOCTH  HOAYYEHHS
rayookooGecconeHHoll {obecKpeMHeH-
HO) BOAH € COAECOACPKAHHEM
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1--0,1 Mr/n, KaK 370 HMEET MECTO,
‘HanpHMep, H3 TeNJAOBLX SJEKTPOCTaH-
UHAX, R4 OCHOBAHHH TEXHHKO-BKOHO-
muueckux pacueros (BTH, T3II)
VCTAHOBJIEHO, 9TO XHMHYeckoe oGecco-
AHBaHHe uenecoofpasHO JHIIb OPH
COMecOEPIKAHAR HCXOAHOR BOAH A0
800—1000 Mr/a.

Ipr GoablueM COJNECOAEPKAHHH B
KaXI0M KOHKPeTHOM caydae IOJKHO
APOU3BOAHTBCA  TEXHHKO-9KOHOMHYE-
CX0€ CpaBHEHWe HOHHTHOrO, HCHapH-
TeNbHOTO WJH maponpeofpasoBaTenb-
BOFO METOAOB C Y4YeTOM CTOHMOCTH
Tensa, peareHToB, BO3MOXHOCTH ¢Opo-
ca oTpaloTaHHLIX pereHepauHOHRHRX
BOA H mp.

B cnyzasx, Koria o6eccolHBaHHe
OCYLUECTBAAETCH MJISl HEKOTOPOrO CHH-
HKeHHS coaecoflepMaHuA, HanpuMmep
no 100—150 wr/n, uenecoofpasuo
06eccOoNHBaTE HCXOAHYIO BOAY C CoJe-

1 3@4 IE[E
2
b
%

Puc. 2-10. CxeMmpl 4acTHUHOr0 XHMRYECKOTO
o5eCCORHBAHKS.

} — p0AA WS NOBEPIBOCTHHT “ACTONHHEOR BOAOCH&S.
WeHUR; 7 — npeAOHMeTHATC HBPECTEOBIHHEeM] § — M3-
BeCTEOBARHAN OCBETACHHAR BOAR; € ~— BOLCPOA-KATHO-
MATHHA GHABTP; § — HEMOMATHHA (QHRLTD; § — obec-
COACHHAS BOAQ; 7 — BORA APTEAMAHCKAN HAH HS BHTWE=
BOTO BOAORPOEONE; & — 2ekaplouMSaTOP; # — BEHTR-
ARTOP ¥ asxapSomudaTopy; Jo — Oex EexapbomMaspo-
sanno poan; II — Hacoe KexapSonnauponsauaoh poakl;
19 — BORODOA= KATHOHHTEHNA (QHABTD O2PBOR CTYDeHN;
I8 — POZOPOA-KATHOHHTHLEA QHABTP BTOPOR CTYHeHM.

a6

copepxanued go 3000 mr/a. -
qacTHUHoe oOfecco/IHBanHe npoON
IHT NyTeM cMelieHus obeccoad
H MHHepa/NH30BAHHOA BOAM, :

nyTeM noayueHus B ofuled aw
NOCJIe BONOPOL-KATHOHHTHHX (¥
poB $HAbTPATa TAKOR KHCJIOTHOQ
KOTOpPAas COOTBETCTBYET ROMYyCTHMA
CONECONepXaHHI0 dacTHYHO o0&
JAeHHOH BOJHL.

B 3aBHCHMOCTH OT KavyeCcTBa HCX
HOfl BOAH MOXHO TIPHMEHATDH CJE]
IiHe BADHAHTH CXeM YaCTHYROIO
muveckoro ofecconusanua (puc. 2-K

Bapuanr 1 (puc. 2-10,a). U
Ha# BOJa H3 NOPEPXHOCTHOTO HC
nuka, Copepxanne Na*t e
1 Mr-skB/a; CyMMa aHHOHOB CH/ALH
kucaor ZAc. x<<3. Iipemouncrka
IECTBAACTCH C H3BECTKOBaHHEM, If
3TOM yRanaseTcd cBOGOAMAA H CBAY
Hasl YIA€KHCJOTa (YCTAHOBKH HEKN
Gonusatopa He TpebyeTcs); BOZOPC
KATHOHHTHHA QRIALTP — OGHYHHA, §
TPYXeHHH cyabdoyraem, patdoral
JIO «MPOCKOKa» KATHOHOB IKECTKO
Ca?+ u Mg®+. YaeasHHN pacxoll Ki
JOTH Ha pereHepamnyid NPHHUMAET
uo pHe. 5-5. Pabouas obmenHas
co6HOCTb - cyabdoyras onpeaensern
no ypasmeHHio {5-63).

AuHOHHTHBEIE (uNBTP 3arpyxae
c1aGo0CHOBHLEIM AHHOHHTOM M pPETeH
pHpYeTCA eNKHM HATPOM. A

puMeunanue Ecau rtpebyeid
raySoxoe {Gonee 0,1 Mr-ske/n) yMs
YeHHe BOAH, NPHMEHAETCH CXeMd BY
puaHTa 2 HAH [ocAe AHHOHHTHOI
¢HALTPA YyCTaHABJAWBAETCA HATPH
KATHOHUTHHIA ¢(uAsTp (BTOpan ¢
NeHb KATHOHHPOBAHHS). '

Bapnaur 2 (puc. 2-10,a}, Hcxoa-
Had BONA H3 MOBEPXHOCTHOIC HCTOU-
auxa. Conepxanne Nat He HopME-
pyercd; ZAc x>>»3. Bolopol-KaTHo:
HUTHHA QHALTD OOLIMHHI, 3arpyxes-
HEIft KaTHOHHTOM KV¥-2, Moxer pabo-
TaTh A0 <«MPOCKOKa® XaTHOHa Na¥,
¥oenbHBIi pacxoX KHCAOTH HA pere-
HEepalnui0 NPHHHMAaETCH Mo pHC. 5-6.
AHHOHNTHHEA OQHABTD 3arpyXaerca,
C/1aGOOCHOBHHM AHHOHHTOM H pereHe-
pHpyeTca eiKuM HaTpom. CM. mpHMe-
yaHue K BapuaHty 1. :



Bapraur 3 (puc. 2-10,a). Hcxoa-
Had BOAd M3 IOBEPXHOCTHOrO HCTOU-

HHUKa.’ Con jmauue Nat+ nwe nopMu-

pyercs; k=>D. Bogopoa-kaTHo-
HATHHH GHALTP NPOTHBOTOUHHIM, 3a-
rpyXeHHHA XatHoHnTomM KV¥-2. Ycra-
HOBKAa NPOTHBOTOYHOTO (pHALTPA AACT
3KOHOMHIO KHCJIOTH M BOJAH Ha pere-
Hepauuio. YAeAbRbIA pPacxol KHCJIOTH
HA pereHepalfio NPHHHMAETCH 1O
pHc. 5-6. AumoEHATHHE ¢QUABTP 3a-
rpyxaerci ¢aa60OCHOBHBIM AHHOHH-
TOM, pereHepupyeMuM NaOH. Pacxon
HenodH M oOMeHHas CrocoSHOCTh
aHUOHWTA mnpHBeReHH B § 5-7. Cm.
npuUMedaHue K BapHaHTy l.

Bapuaur 4 (puc. 2-10,6). Boaa
apTe3HaHCKad HWAH H3 NHTbEBOTO BO-
nonpoeona. Conepxanme  Nat<C
<21 mr-3k8/n; ZAc.x=:3. Boaopoxz-
KaTHOHHTHHE (HABTP OOLIYHKIE, 3a-
TPYXKeRHHE cyabdoyrreM, paﬁorae’r
IO «mpockoka» kathoHoB Ca% n
Mg, VieabHHfi pacXom KHCAOTH
npuHEMaeTcs fno pHe. 5-5. Pafowas
ofMeHHas cnocoGHocTh cyabdoyraa
onpegenseTc® mo ypaBHeHHio (5-63).
AHHOHHTHRR (HABTP 3arpykaercs
c1a6oOCHOBHHIM 8HHOHHTOM, pereHepH-
pyercsa asyyraekucaoii NaHCOQO; wmu
KaJbUHHAPOBaHHOR como¥i NayCQOs,
Gonee . nemesniMH, yeM NaQOH. O6bpa-
syioumasaca 7TpH BOAOPOA-KAaTHOHHPO-
Bauun [ypaBHenua (2-6) u (2-7)]
H NpH pereHepanHH AHHOHHTA [ypaB-
HeHua (2-22)—(2-25)] yraekucaoTa
yaansércs B nekapGonusarope 8. Pac-
X0/l WeA0UH H o6MeHHas cnoCoGHOCTh
aHHOHMTA npusesenn B § 5-7.

Bapuanr 5 (puc. 2-10,6). Bopaa
aPTe3HAHCKAA HJAH H3 THTHEBOTO BO-
nonposoga. Conepxanne Na* He Hop-
mupyerca; 3Ac¢. x==3. Bogopon-karuo-
HHUTHHII QUAbLTP OOLIYHEIN, 3arpyXeH-
HHA kaTHowHTOM KY¥Y-2, paGoraer no
«TIpOCKOKa» KaTHOHOB Na*, ¥nenbHuh
pacxol KHCJAOTHL Ha pereHepamuio
npyHHMaeTca no puc. 5-6. OOmennasn
cnoco0HOCTb KaTHOHHTA ONpenensiercs
no ypapHenHio (5-70). AHHOHHTHHI

$uabLTp 3arpyxaercs caaGoOCHOBHEIM .

AHHOHHTOM, pereHepHpyeTca ABYyTJe-
KHCJIOA WJH KaNbIMHHPOBAHHOH CO-
nofi. O6pasyoolnascs, RpH BOZOPOA-

KaTHOHHPOBAHHH [ypaBHeHusa (2-3) u
(2-6)] ® npu pereHepamuMm aHUOHHTA
[ypaBuerusa (2-21)—(2-24)] yraexuc-
NOTA yAJAeTCA B lekapGoHn3aTope 8.

Bapuant 6 (puc. 2-10,6). Bona
apTe3sHAHCKAasd HJAH H3 MHTHLEBOFO BO-
nonporona. Coaepxanne Na‘ He Hop-
mupyetca; ZAc «>>5. Boaopoa-karuo-
HHUTHBIA (PUALTP NPOTHBOTOYHLIA, 3a-
rpyxenntifi katHountoM KY-2, Yaens-
HEI PacXol KHCAOTH HA peresepanHio
NpHHAMAaeTcs MO pHC. 5-6. YCTaHOBKA
HPOTHBOTOUHOTO (HALTPA JaeT SKO-
HOMHIO KHCJIOTH H BOAW Ha pereHe-
paLHIo.

B ocranpHOM oOCymecTBAGHHE CXe-
Mbl ofeccoNHBAaHHA TPHHUMAETCA IO
BAPHAHTY 5.

Bapnanr 7 (puc. 2-10,8). Boma
apTe3sHaHCKas HWJIH M3 NHTHEBOrO BO-
JONPOBOAA. Bomopon-KaTHOHHTHBIE
GuALTPE OOHUHHE, peKOMeHIyeMHe
MapKH 3arpyxaeMHX B HHX KaTHOHH-
TOB B 3aBHCHMOCTH OT COCTABA HCXOJ-
HOWl BOAW NPHHMMAOTCA no Taba. 2-5,

TaGauna 2.5

PeKOH&HAYQIHG MAPKH HATHOHHTOB
PR CTYNEHYATO-MPOTHROTOYHOM
BOJIOPO.!-K&THDHII pPOBAHHA

PexkoMerAyeMHA ka-m-
. ouwy
CocTan RCIOXHOR BORM,
MT=BKB/A .
48 Meppofl | Ha BTODPOR
-~ CTYReHH CTYNEHH
Nat+ < 1; Cyasdpo- | Cyano-
b Ac,, < 3 yroab yroas
Na2+A-< H » Ky-2
Na+ ge“n()punpyerca, Ky.2 K¥-2
C.E

CxeMy o0ecconHBAHHR MOXHO PpeKo-
MEHIOBaTh AJNS MHUHEPANH30BAHHBIX
BOJ C leJbl0 COKpalligHHf pacxoja
KHCJIOTH Ha peredepanmo. B srtoft
cXeMe nepsag cTyNeHb BOLOPOI-KaTHO-
HHPOBAHKA pPaboTaeT N0 <NMPOCKOKa»
katHonoB Ca* m Mgt (mam ao ceu-
XeHHa npaMepro 10 20% MakcHManb-
HOM KHCJOTHOCTH GHALTpaTa) ¢ pac-
X0HOM KHCAOTH 70—75 r/r-3KB Ha pe-
reHepanmio MOTJAOIAEMHEX KaTHOHOB.
Bropas cTymeHb BOZOPOA-KaTHOHHPO-
BaHHA pabOTAeT [0 «NPOCKOKA» Ka_}
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Pue, 2-1}. Cxema pabOoTH 2HHOHHTHWX QUABT-
POB IO CKOAL3AMEMY FpadmKy npH dacTun-
HOM 00ECCORNBAHMH.

{ — KHCAAR BOROPOA-XKATHORHPOBAHKAL BOAA; J — BHHO-

KEHTHEE (QHABTPH, 3FPYMEHEHE CAAGO0CHOBHEM

AHHOHYTOM: J — XMHH® aHUOHHPOUBAKHON BOLHW 1NOCAe

Teppofi CTYNeBW; 4 — ofiecconeHnas 8044 NOCAE BTO-
POl CTYMERH ZHHOHRTHRE GHaLTPOB.

ThoHoB Nat, perenepupyercs Gonb-
MM H36BITKOM KHCAOTH. PereHepa-
uHA $HALTPOR NepBOH M BTOPOW CTY-
HeHH HNpOoH3BOAHTCA OOHOBPEMEHHO,
PereHepanyoHHEA pPAacTBOP W OTMH-
BOYHHeE BOAH TOCAE BTOPOH CTYHNeHH
HCTIOAB3VIOTCH O PereHepau nep-
BOH cTymern. 310 NO3BOAAET COKpa-
THThP PACX0A KHCJAOTHI AJNA perekepa-
uee Ha 15—20%.

ITpu vacTuunoM oGeccONUBAHHM BO-
JB C NeAbl0 MNOJHOTO HCINOJb30BAHHS
ofiMeHHOA eMKOCTH aHHOHHTA CJAefyer
OCYLIECTBAATh cxeMy (puc. 2-11}, pe-
KOMEHAOBAHHYK) HOKT. TeXH. HaYK
B. A. Kaseke (BOJATEOQ). IpustoM
YCTAaHOBJ/IGHHBE AHHOHHTHBIE (HILTPLI
paBoraioT B ABe CTYIEHH 1O CKOJb3d-
HieMy rpadHky: Kaxiaui buastp pa-
Gotaer B KayecTBe BTOpOH, a 3aTeM
nepBofl ctynexn. CBeReoTpereHepHpo-
BaHHHA GHALTP BHAUAJE BKIKUAETCH
JJS BTOpO# CTYNeHH AHHOHHPOBAHHH,
TIpH 3TOM (QuIBTp NepBofl CTYHEHH
paboTaeT A0 TOJHONO HCTOIEHHS,
nocae vero QUALTP NepBOH CTYHEHH
OTKMIOUALTCS Ha pereHepainio, QEALTp
BTOpOI':I CTYNEHH BHKAUASTCH KakK nep-
Baf CTYNeHb, 4 CBEXKEQTPEreHepHpO-
BaHHLI — KaK BTOpas CTYNeHbL aHHO-
HHPOBAHHA.

a) AMMOHHA-HATPHH-
KATHOHMPOBAHHE

YMAryeHHe MeTOIOM aMMOHHE-HAT-
pHH-KATHOHHPOBAaHUS OCHOBAHO Ha 3a-
memennu Ca%t m Mg?t ma Nat g
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NH,*. Perenepauus aMMoHub-KATHO-
HHTA NPOUSBOJHTCS CYJAb(PaToM aMMo-
HHg. Peaxuna 3aMelleHHA XaTHOHOB
JKECTKOCTH H4a aMMOHHA nOpoTekaer
aHAJOTHYHO HATPHH-KaTHOHHPOBAHHIO:

2NH, Kam A- Ca (HCOy), —
—Ca Kam, -+ 2NH,HCO,;
2NH, Kam - Mg (HCO,), —
— Mg Kam, + 2NHHCO;;
2NH, Kam +4- CaCl, —
— Ca Kam, + 2ZNH,CI;
2NH, Kam - MgS0, —
— Mg Kam, 4 (NH,), 8O,.

AMMoHUH-HaTPHA-KaTHOHHPOBAHHE
NPHMEHACTCST MM CHEMKERHS ILHeJou-
HOCTH H COJNeCONepKaHHUR KOTJAOEOH
BOABI, KOTA4 HeXeJaTeNbHO ODpHMeHe-
HHe BOAOPOA-KAaTHOHHPOBAHUA, Tpe-
SywInero 3almuThl o0OpYAOBAHHA OT
Xopposu®. B xotne noxa jaeficTBheM
BHICOKON TeMNepaType 2MMOHHEBLIE
COMA pasaralTCd mo pPeaKuHAM:

NH,Cl — NH, | -+ HCl;
(NH4)2 504 — 2NH3 T + HQSO.‘.

Kak BuaHO W3 3THX peakuudt, Gu-
KapOoHAaT aMMOHHS pasJaraerci Ha
4MMHaK H YIJIEKHCIOTY, KOTOpHE Je-
TAT ¢ NapoM, a H3 aMMOHHEBLIX €O-
Aell CHABKLIX KHCJOT 06pasyloTcs Kuc-
NOTHL

Bo uslexxanue xucaoli peakuumu B
KOTJle aMMOHHKH-KaTHOHHUPOBAHME TIPHU-
MEHAESTCA COBMBCTHO C HanHfI-KaTHO-
HHpOBaHHeM, ITPK KOTOPOM CONH Kap-
GOHATHOR KecTKocTH 006pasyior Gu-
KapGoHaT HATpHUs, pa3naraloiuics B
KOoTne ¢ oOpazoBaHueM coin Na,COj
H efxoro Hatpa NaQH, nefitpaauayio-
IIHX KHCAOTH B MOMeHT HX ofpa3oBa-
Hua. IlpakTHyeckd peakuus mefitpa-
NH3AUMH B KOTJE HE JOKHA OPOHCXO-
IWTh, TAK KaK KOHIEHTpAlMA aMMO-
HHS JOJAMKHA GHTE SHAUHTEALHO MEHb-
we cofepxanus HoHoB HCO;-,



MeTtoa  aMMOHHH-HATPHHA-KaTHOHH-
poBaHH MOXeET OCYIMeCTBJSATHCH Kak
0 napajaneibHOH cXeMe, TaK H 1O
CXeMe COBMECTHOFO HaTpufi-aMMOHHT-
KATHOHHPOBAHHS.

Meton  HaTpuifl-aMMOHHH-KaTHOHH-
POBAHHA He CAEAYET NPHMEHATH, ECHH
MMEeeTCA ONACHOCTh AMMHKAYHOM KOp-
po3nn o0OpYHOBaHHSA, HITOTOBNEHHOTO
M3 JIATYHH MJAH APYTHX MeJHBIX CMJa-
BOB, €CJH map MpHEMeHseTcA AJd Tex-
HOJIOTHUECKHX Tiejefl, He RomycKamo-
IIHX COAEpPXKaHHSI AMMHAKa, H ec/lH
BONA UJH NAap HCIHOAL3YIOTCH OAS CH-
CTeM TOPAuErc BONOCHAOMeHHS HIHA
B TAK Ha3HBAEMbIX <OTKPHTBHIX» CH-
CTEMAX TenNoCHAGKeHMUs.

IMpu HajgvukEE B HCXOAHO# BOAe
cojiefl  TOCTOSHHOA KECTKOCTH Me-
TOJl AMMOHHA-HATPHUI-KATHOHHPOBAHHS
NpaKTHYeCKH He cJleflyeT pPeKOMeHJ0-
BaThb B CBA3H € TEM, YTC NIpH Heno-
CTAaTOYHO TOUHOH 3KCMAyaTauny (npu
nepefio3npoBKe CcyabdaTa aMMOREHSA)
B KOTJIe MOMeT oOpa3oBaThca KHC-
Jora.

2-6. KOPPEKLLHOHHLIE METO B
OBPABOTKH BOJbl

a) HHTPATHPOBAHHE

Hurparnposanye nurarenbHOR HiH
XHMHUecKH oOpafoTaHHOH BOJH npO-
BOAUTCA OJIS1 3aLIHTH MeTajsa KoTia
OT MEeXKKDHCTANNHTHOH KOPPO3HH (CM.
§ 4-2).

[Mpucanka a30THOKMCAOTO HATPUA
{(maccuparopa) 3aIMUIEEET KOTEXbHLIA
METaJAJ OT LIEJOYHOXPYNKHX paspy-
weHui. B pesyaprare wutparupoma-
HHA B KOTJOBOR BoOJe HOMKHA OHThH
JOCTUFHYTa KOHUEHTDaUHs HHTpara
natpus NaNQ; 40% no wmacce koH-
LEHTpPAlUH BCeX UIejoyell, NepecyH-
TaHHHX Ha NaOH.

Hoauposanue NaNO; pekomennyer-
€fi OCYIIECTBAATh B XHMHUYUECKH 0Opa-
6oTannylo BoJy, uTo6H obecrmeynTh
B JAeaspaTope YRaJeHHe KHCJOPOAR,
NONABUIETO ¢ HO3HPYEMEIM DEATEHTOM,
HNosuposka NaNO, npososuTca B BH-
ne 5—10%-Horo pacrsopa.

Puc. 2-12, CxeMa po3HPOBKH pearc#TOB,

I — Sax pactTBOPA pearsuta; 2 -— HACOC=AO033TOP Tena

HA; 3 — eosgymawfi koanak; 4 — pacioloMepHan

utafiba; & — BACKTPOKOHTAKTHMA MAHOMETP; § — ao~-

SHPYEMUW PACTBOP PLATeHTa; 7 — XMMHAUECKM OUMIIeH=
HA% MAH NRTATEALHAA BOAA.

Pacxon 100%-soro NaNO; onpene-
Jasitot no popmyae

NaNO,— 16 /44, ,,  (2-26)

roe NaNO;— 103a RuTpara HaTpHA
B XuMuueckn ofpaloTaHHyIO BOAY,
r/m?; s, » — memaounocts o6paboran-
HOM BOMEBL, I-3KB/M®,

HutparnpoBanue ocylecTBAAIOT MO
cxeMme, TIpHBeReHHOft Ha puc. 2-12.
HoaupoBKy pacTsopa HHTpaTa HaTpHA
OCYHIeCTBASIOT B TpyGONpOBOA [po-
MOPUHOHANBHO pPAacXoly XHMHYECKH
o6paboTannofl HJIH DHTATEAbHOH BO-
sl Hacocri-nosaropwr Thna HJ, oGec-
NeuHBAOT aBTOMAaTHYecKoe IPONop-
IIHOHAJNbHOE JO3HPOBAHHE OT BO3JeH-
CTBHA HA HACOCH MMIYJbCR, IIOAABae-
Moro pacxompomepom 4.

Pacxon pacTtBopa wuuTpara HaT-
pua V, afu, onpegensior no dopmyne

__ NaNO, Q,-100
V—Twﬁ,——-—, (2-27y
rae NaNQ;-— pacxox wnTpaTta, onpe-
mensembiit no dopmyae (2-26), rim®;
Qs — pacxof XxHMuYecKH o6paGoraH-
not Boanl, M%/4; p— KOHNEHTpauua
NaNQO; =® posmpyeMoM pacrsope,
obHyHo npuHHMalTr 5—10%;: p—
nAoTHOCTL pY%-HOro pactBopa HHTpa-
Ta HaTpud, rfcM®, npuHHMaoT 0O
Tabj. 15-6.

Emxocts §aka ! nas opuroroBfie-
HHA PacTBOpa HHTPATa HATPHA INPH-
HHMAIOT H3 pacuera MPHIOTOBJIEHHS
JXO3UPYEMOTO pacTBOpa OIMH pa3 B
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cMeHy WAH B cyTkH. Hacoce-gosaTto-
pul thna HJM sasona «PHraxummans
noaGupaior no puc, 7-26. -

6) OBPABOTKA AMMHAKOM

O6paboTKa MHTATEALHON BOXK aM-
MHAKOM OCYIIeCTBAASTCA B CAYUAAX:
1) ecan uneob6xoAMMO B UHTATENLHOA
BOMe CBA34Tk CBOGOIHYIO YIJIEKHCIO-
TY ANS 3AIMUTH MUTATEJNLHOrO TPaKTa
OT YIIEKHCAOTHON KOPPO3SHH (MOBBHI-
menne pH nurarenvHot  BogH);
2) ecns# Heo6XOXHMMO CBA3ATb YIJIEKHC-
JIOTY, BHAEASAIOUIYIOCS B Hap, W3-3a
TePMHUECKOTO pacmaja H THAPOJH3a
6ukapGoHatHoll M KapSoHATHOR Ime-
JOYHOCTH.

CerasviBanue CBOGOOHOH YIVIEKHCNO-
TH NpoTeKaeT:

npy pH—8,4 + 8,5 no peaxmuu
wNH; + CO, + H,0 — NHHCO,;

npu pH =9-+10 no peaxituu:
2NH; + CO, -+ H;0 — (NH,), CO,.

Bpog 1%-soro pacrpopa aMMMaka

NH,OH 1eaecoo6pasHo UPOBOAHTH
TaKXKe B XHMHYECKH 06paboTaHHYIO
BONY, TAK KaK IIpM JO3HPOBKe BO BCa-
CEBAINYK) JHHHK THTATEJbHHX Ha-
COCOB C PACTBOPOM B JIeaspHPOBaHHYIO
BOAY MOMKeT MONAcTh KHCAOPORD.
* Ins cBA3HBaHUA  YrAKHCAOTH B
6uxap6oHaT AO3HPOBKA aMMMAKa mpo-
BoguTc u3 pacuera 0,4 wr NH; na
1 Mr COs. '

B kauecrBe HCXoZHOTO pacrsopa
HCHOMNB3YIOT o0bua0 25% -HHA BOAHLI
patTBOp, B 1 MJA KOTOpOro CONepXHT-
ca 233 mMr NH;.

Pacxom aMMmuaxa Ha Heﬁ?pannaa-
UHMI0  YIVIEKHCAOTH ONpefiefIfioT Mo
dopMyne

NH, — 2:4C05- 10000 9 og,

rae NH; — pacxon amMMmpaka Ha ycra-
HoBKe, Ma/a; COz— KOHIEHTpanua
VIJIeKACAOTH (B MNUTAaTeAbHOA BoOAe
HAH B mape), Mr/n;

Q — pacxof BoAH (MAH NApORPOH3-
BOAUTENBHOCTL), M3/u,

Bca annapaTypa, HacocwH H apMa-
TYpa, CONPHKACAIOIHECH ¢ AMMHAKOM,

40

JOMXHbl 6HITh H3TOTOBJAEHH M3 CTAJH.
Harotosnenne Heranefi u3 UBETHOID
MeTajha (/aTyHbs, Mefdb) He JO0OY-
cKaerca., [aa go3upoBKH aMMHa-
Ka MoXeT OHTh HCHOJB3OBAHA CXe-
Ma HOSHPOBKH PeareHTOB, NOKAa3aHHAA
Ha pHC, 2-12; BO3MOXKHO TaKKe COB-
MelleHHe NO3HPOBKH CMecH HHTpaTa
HaTPHA ¥ aMMHaka. OAHAKO MPH ITOM
Haf0 NpeAyCMAaTPHBATL TepMeTHYHOCTD
6aKa 1n9 RPHTOTOBJAEHHS aMMHay-
Hore pacreopa, urto6u B atMmocdepy
nonajzaso MHHHMAJbHOE KOJHYECTBO
aMMHaka. [IpH ONHOBpeMeHHOM npo-
BelleHHH 06paloTKY aMMHAKOM H HA-
TpatHposaHuss B Gake [ (puc. 2-12)
NPHTOTOBJARIOT  CMECh  PEareHToB
NaNO;s; 1 NH;OH rtpe6yemoft KoH1eR-
tpanuu. Pacxoa aMmuaunHofi BOAR
NH OH onpeaeasior no dopmyne
0,825 [CO, 100 -
Vo= 2SBS0 (2.99)

rie 0,825 — pacxox NH,OH Ha nocae-
Aylollyilo HeATpaJsnsanuic B nape
1 mr/kr COs, r/m3; [COg)x — Konuge-
CTBO HefiTpasiH3yeMOR YIVIEKHCAOTH,
BHLAENAKOLIEECS B Nape, NOACHHTHBAC-
Moe mo dopmyaam (4-3) n (4-4);
Qu— KOJHUECTBO  BHIpaGaTHIBAEMOrO
napa, 1/a,

8) POCPATHPOBAHHE

®ocharupoBaHne KoT0BOA BOAM
ABJIETCH CPENCTBOM NMpeaynpeXAeHus
B KOTAe KaablUHeBoli Hakunu (HO He
nio6oft  Apyrofi); OXHOBPEMEHHO my-
TeM (ochaTHpOBAHHSA MOXKET TOALEpP-
HHBATHCHA OINpeneseHHag UIeNONHOCTh
pH xotnosolt Bomw, ofecneyusaolias
3alUTy MeTaJia KO1Ia OT. KOPpO3HH.

QochaTrpoBaHne Cnexyer npHMe-
HATE a4 BceX GapabaHHHX @ KOT-
JI0B - aCOMIOTHHM. naBneHueM Gonee
16 Krc/cM? npH XECTKOCTH MUTATE/b-
Hoft Bombl Gomee | Mkr-sxe/i, - -

Ons  dochaTtepoBanua  KOTNOBOR
BOJH B 3aBHCHMOCTH OT KauecPBa MH-
TaTeAbHOR BOAHI MOTYT NPHMEHATHCS:
TpHHaTpHiidochaT, cMech TPpHHATPHIA-
docthara ¢ kucauMu ¢ocdartaMu u B
gjmenbnux caAyvyanx — aMMouHiigoc-

ar.

Ilpu ocymiectsnennu docharnpopa-
HH B KOTJIaX HH3KOTO H CPefHero



HABAeHHA HeOOXOAMMO ROANePKHBATH
KOHHeHTpaunio cBoGofHKRX docthaTos
B KOTJIOBOA BOZE!

a) Ajad KoTaoB 0e3 CTYNeH4YaToro
HCHApPEHHS — He MeHee 5 H He fonee
15 mrfn;

6) IAA KOTJMOB CO  CTYINEHUAaTHM
HCTIAPEHHEM — B YHCTOM OTCEKe He
MeHee B o He Gosee 10 mr/a, B coae-
HOM OTCeKe — He Goaee 75 Mr/a.

KpaTtaocts ynapHpaHHA MeXAy CTY-
NEeHAMM MCnapeHus JOJXKHA oGecne-
UHTh YKa3aHHblE HOPMBL

B KOT/1aX HH3KOTO M CpejiHero Aap-
JeHHA oOCyltecTBasercd  ¢ocdaTHo-
WenOYHOR pEelKHM, MOCKOMbKY B KOT-
JqoBofi Bolle, Kpome HoHa PO,
Bcerga Oyaer won OH— (3a cuer pas-
JoXeHian OGukapOoHarTa HaTpHs, BHO-
CHMOrO . XHMHYECKH OYHIIEHHOR BO-
aoft).

Poc@paTupoBaHke CEAYET OCYIeCT-
BJASATE B CoOTBeTCTBHH ¢ «MHCcTpyk-
uued no ¢ocdatTupoBannd KoTAOBOR
BOAM®, YTBEPXASHHOH Muuscrepcr-
BOM 3HEPreTHKH H aJeKTpadHKalnH
CCCP B aexabpe 1969 r. [JI. 20].
QocihaTHpoBaHHE AOMXKHO OCYLIECTB-
JATLCA TYTEM HENpPEePHIBHONOG PaBHO-
MepHOro BBOAA pacTeopa ¢ocara B
KOTJIOBYIO BOAY M0 HHAMBHAYAJABHOM
cxeMe, T. e, B KaXARHA xoren. [pame-
HeHHe HeRTpadbHore docthaTHpoBaHHA
BO BCACHIBALIYIO JIHHAIO MHTATEAbHEIX
HaCcOCOB HEeROMYCTHMO H3-33 BO3MOX-
HOCTH 3aWNaM/eHHs  IHTATeNbHOro
Tpakra. Beon pocdaTos nponssonkTes
HAcOCaMM-J03aTOPaMH, YCTaHAB/AHBA-
€MHMH COMMACHO MHCTDYKIHM MO ABa
Ha KaxAau# xorei. [1pu nomaye nura-
TeJbHOH BOXH B KOTeaA 1O JABYM Ma-
THCTpaAAM pacTBop drocdraTa caenyer
BBOAHTL B 00e MarMcrpainu Ha pac-
croAuun 4—5 M or GapaGana.

[TepBonavansnas Jo3a ¢ocdara,
HeoOXONHMOrO JAad CcO3ZaHBAs B KOT-
JOBOA Eolle HafJexalllel KOHUEHTpa-

uun  uowos POS—, npubnnxenno
onpefleanertd no opmyae
' Vi
A=15. (2-30

rEe A;— KoAWYeCTBO TEXHHYECKOTo
docthaTa, HeoOGXoZHMOro LA NeEPBO-

HA4YaJbHOTO CO3AEBHHA B KOTJIOBOH
BOAE Hajfexaluel KOHIeHTpamuH doc-
¢datos, kxr; V —poaanol o6weM KOT-
na, Mm% p— cozepxanne POS- B npu-
MeHAeMOM TexHuueckoM ¢ocgare, % ;

oas NagPO,-12H.Q p=25%; nad
Na;HPO,-12H.0 p=265%;  ans=
NaH.PO,; -2H,0 p=61%; Aas

(NapO@,)a p=93%; ang  NasPaOpo
p=T7,5%; npaBuibHee 3TY BEAUYHHY
CASLYeT NPHHHMATL H3 TEXHHYECKOTo
anaausa Qocdara; i — TpebyeMHit H3-
6mToK ¢ocdhaToB B KOTIOBOH BOZe
MORAEPIKHBAETCA B COOTBEeTCTBHH C
yKa3aHAsAMHM, XaHHBIME [J1.20], wmr/n
(r/M%). S

Koauvectso docdatos, Heobxogn-
MOe And TNoAfiepXaHAA B paboTalo-
meM KOTAe Halnexalero U30BITKa
Honos POZ~, Moxer GHTb onpegeneso

o hopmyne _
A= [-0‘5‘:5,-(28,5);({_,,_T o+

+ 285K, o r+ri), (23]

rie A; — HeoGxonumuili wacosoil pac-
xol ¢ocdara, xkrfy; ¢ — naponpous-
BOBHTEAbHOCTL KoTtaa, T/u, HKps—
HEeCTKOCTD n#TaTeNbHOR BOABRL,
r-skB/M%, r — mpollyBKa KoTaa B JH0O-
J5IX OT €ro NapoNpOH3BOAHTENLHOCTH,
NPHHATOM 38 efuHuLy; 28,5=0,3-95—
5KBHBaJMeHTHas Macca PO}~ B ruape-
kcuaonatute Ca[Cag{P0.)q) (OH)..

O6bem mo3aupyeMoro B KoTea pa-
cTBopa ¢tochara Momer GHTL onpe-
AefeH no dopMyre '

28,60, a1 i

rhe Vo — obreM DOSHPYEMOro B KO-
TeN pacrsopa, Afu; Cp — KOHHEHTpA-
LHA AO3HpyeMOro pacrtBopa qocdara,
OOLIMHO TpPHHHEMAaeTcas OKolo 3%
0 — nAOTHOCTL  5%-HOTro pacTsopa
tocdara, Krfy;  #— oTHOlleHue
PO%~ : NasP0,=0,579.

B kauecTBe HacoCOB-J103aTOPOB TIPH
dochaTHPOBAHHH MCHOONL3YIOTC Ha-
cocti Ttuna HJ sapoga «Puraxum-
Mam», CxeMa YCTAaHOBKH HAaCOCOB-H0-
3aTOPOB TaKad Ke, KaKk H Ha
puc. 2-12. '
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2-7. OBPABOTKA KOHAEHCATOB

OcHoBHOH  cocTaBadollefi THTa-
TeJbHOH BOJAL NAPOBHX KOTJIOB SB-
JAeTcA  KOHHEHCAT, BO3BpamaeMBId
norpeluTensMu napa,

[lorpeGuresaMH napa OTONHTENb-
HO-NPOH3BOACTBEHHBEX KOTEJbHHX AB-
AA10TCH:

1) nomorpesaTenu: cereBHie, TOPA-
Jero BOAOCHAGMKeHHS, HCXOIHOR HIH
XMMHMECKH OYHINEHHOR BOAK H T. I

2) momorpesareiH Masyra;

3) TexHoJOrHYeckHe nNOTpeGHTeNH
NpeINPHATHA, IS KOTOPHIX COOpY-
HKAeTCHd KOTelbLbHASA.

3arpasHeHHe BO3BpallaeMBX KOH-
DeHCATOB BOSMOKHO!

1} conaMH KaAbUHA, MATHHA H HAT-
pHA, MASyTOM 3a CYeT HeIroTHOCTed
ToJOTpeBaTedeill;

2) npoAyKraMH KOPpO3HH mNapo-
KOHAEHCATHOro Tpakra (0cOoBeHHO H3-
33 yriekucinor, oGpasylomedica B
Kotae npH pasnoxendd NaHCO; u
NayCOy);

3) B mpoLecce NpPOH3BOACTBA NpH-
MecAMH, 3aBHCAUIHMH OT XapaKrepa
TEXHOMOTHYECKHX RPOLECCOB,

Ecnn xouAeHcaT B npouecce nmpous-
BOJCTBA 3arpsisHeH NPHUMecsiMH B KO-
JUYECTBAX, YAajdeHHe KOTOpHX Tpely-
T O0ABIINX 3aTPAT, UeM NOATOTOBKa
COOTBETCTRYIOILEN0 KOAKYecTBa A00a-
BOUHOA BOALL, TO HCNOML3OBAHHE Ta-
KOr0 KOHAeHCaTa 3IKOHOMHUYeCKEH He
nenecoofpasno. B kaxigoM KOHKpeT-
HOM CJy4ae BONPOC OUKCTKH KOBAEH-
€aTa JA0oAXKeH DellaThCH B COOTBETLT-
BHH CO CTEOeHbID ero 3arpsa3HeHHA H
TpeﬁOBaHHHMH, YCTAHOB/ICHHBIME IJ15%
JAa3HHBIX NTApOBHIX KOTJIOB.

L ——
B
1 _] ™ 4
S— u! P
h-.z "

Prc. 2-13. Bak-orcToflnHK KORIeHCATa,

} — MORBOA SATPHIHEHHOTO KOHAEHCATE; £ = cOpoC
& apeHaw; 3 — npoboorfopuoe YcrpoOACTED; 4 — O1-
BOA QTCTOABIILTOCH KOHRENCATA K HacoCy.
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B KOTeJLHHIX NPUMEHSAIOTCA CAedy-
WIIHe MeTOAB OYHCTKH KOHAeHCaTa:
oﬁeamaanBaHHe, OYHCTKa 0T MasyTa,
obesxeNe3UBAHHE H YMATUEHHE,

a) OBESMACJHBAHHE KOHAEHCATOB

Kongencar, sarpsaHeHolit cmasoq-
HEIMH MacJaMH H He@TempOAyKTaMH,
MOXeT COIepXaTh ITHX INpHMeced
Gonee 150 mr/a. Ilpu comepxkanun
Macea Gonee 10 mr/a obfmuHo ofipa-
3yercsd HeycTORYMBAS 3MYJBCHA, NoO-
TOMY NepPBOHAYaAbHAA CTAAMA OUHCT-
KH KOHAEHCATa MOMKeT OCYIlecTBAATh-
CA NyTeM OTCTOA.

Ortcroft KOHAEHCATa OCYUIECTRASET-
¢ B CrnelHanbHEIX 0akax-oTCTOHHH-
Kax, paccuWTaHHWX Ha 1,5—2 y npe-
6plBaHus B HHX KoHJencarta (pHc.
2-13).

TIpHHUMRHAALHAR CXeMa QUYHCTKH
KOHJIeHCaTa OT MacJa AaHa Ha pPMuc,
2-14,

JarpasHeHHbI KOHAeHCAT NocTyna-
eT B Gak-oTcrofinuk /. B nepeom oT-
ceke Gaka, OTAefeHHOM BepPTHKA/b-
HOH meperopofxoil, wAyine#l 0T KpbIll-
KH 6aka, KamiH M2cia YKPYNHATCA
H BCOALIBAIOT HAa NOBEPXHOCTB; NPH
NOMOWH NpobSooT6OPHOIC YCTPOKCTBA
10 ycranaBJuBalOT YPOBEHb CKOIMB-
urerocss B 3TOM OTCEKe Macha H fe-
PHOZHYECKH ero YRaJAsioT.

N3 pepeoro orcexka $aKa YacTHYHO
OTCTOABIIHfACA KOHIEHCAT nocrynaer
BO BTOpONl ©TCEK, OTKyAa Hacocom 2
nojaeTcss Ha MeXaHHIeCKHe (DHALTPHI
3. Hefoapmas BepTHKaJpHaRs mnepe-
ropoika, umymas oT AHa O6aka, 3a-
JdepXXuBaer B NepBoM OTceke 6aKa-OT-
CTOMHHKA MeXaHHueCKHe [PHMecCH,
BHOCHMBIE KOHAEHCATOM.

Mexannyeckue GHABTPH 34arpyXkKa-
I0TCA He(TAHEIM HJIH KaMeHHOYIOJb-
HHIM KOKCOM, HAPo0AeHWM aHTpaiH-
TOM, TEPMOAHTPAUHTOM (BO3MOMKHO
oTpaboTaHHHM AKTHBHPOBAHHBIM VT-
JeM); pasMep 3epeH (HIBTPYIOLIEro
matepnaia 1—3 MM. PHILTpPOBAHHE
33MACNEHHOTO KOHJAeHCATAa 4epe3 Me-
XaHHYeCKHe (PHALTPH HDON3BOAHTCA
co ckopocthid 5—7 M/u, OTKIIOUEHHE
$WIBTPOR HA HPOMHBKY NPOH3IBOLHT-
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Pue. 2.14, TipuanrnyaneHan cxeMazJouncTEH KOHIencata oT Macaa (Hedrenpoayktos),
1 — Gak-0TCTCREAK KORARMcaTA; 2 — HACHC 2ArpyIHEMAOrd (OTCTONBIIETrOCA) XNOHARHCATA; 3 — MeXaHWMecKAfr
PrabTp; 4 = GHALTP ARTHEXDOBAHHOPC YTAR {BAY); § — KacOC ANA NPOMWBRM GHALTROR; § — 02K 144 NPOMHE=
KH GHARTPOD; 7 - MEDHMK PaETAOPA KOATYAARTH; & == MEDHHK pacTBOpPA menpud; 9 — Bak AAA TNOAYWEHHR

XA00LEE THAPOORHCH AnwmuEny; 0 — npoSootGopHoe yorpokcrso; 1 — pacxoaomMe
TOMATHYCCKNA 9anopuuA kranaw; 73— oTlop npolful oudileHHOrd KOWASHCATH;

nokaswBamul; 12 — ap-
4 — NoKBol SATPIIHEHHOTO

KORZeHCATA RO OUMCTRY; /§ = c5poc B gpeHAX; J§ — OuHIWIEHHWA KOHAGHACAT B 12aSpPATOR.

el NpH JAOCTHXEHUH CONPOTHBIEHHS
tuapTpa npumepno Ao 10 M Box. cr.

Cojfepkande Macia nocjae MeXanu-
YeCKHX (UABTPOB COCTABASIET TNPH-
MepHo 4—6 wmr/a.  Hdas yayviuenus
npouecca 00e3MaCNABAHAS KOHJeHCa-
TA NPUMEHAIOT NEPHOAMYECKYIO (mpH-
MepHO | pas B cyTKH) nojauy Ha Me-
XaRHYeCcKHe (PUALTPBHL XJAONBEB THAPO-
OKHCH ANIOMHHHA, KOTOpHE HAa mWO-
BepxHoctH bHABTPa 0GPasywOT NJAeH-
KY, XOPOUIO aACOpPSHDPYIOMIYIQ Macio;
OCTATOUHOE COACPKAHHE Macia Mocike
MexXaHHYecKMX dHIALTPOB cocTaBaser
npumepto 1—2 mr/n.

IIpuroToBieHHE CYCHEH3HH THAPO-
OKHCH AJIOMHMHHA  OCYLIECTBAACTCH
nyTeM cMmeteHuss 5—7%-HbiX pacrso-
poB Al3(SO4)s u NaOH, nosupyeMbix
H3 MepHHKOR 7 #H 8 B Gak 9. B pe-
3yNbTaTe peakuuu

— 3Na,SO, + 2A1 (OH), |

ofpasyioTes XNONBA THAPOOKHCH ai0-
MHHHA. UTOOHE He yBeJqHYHBATh CoJe-
CofilepKaHHe KOHEEHCATd, XJAONBA OT-
Ae/AI0T NyTeM JAeKaHTalHH B Gake 9
u 3ateM B ¢uabrpe 3 OTMBIBRIOT OT
cyappaTa HaTpud. [JosupoBa pe-
areHTOB  JJAA  TOJYYEHHS XJOOBER
Al{OH); ocyuiecTsasieTcs n3 pacuera
ga | ™? OUMLIaeMOro KOHASHCATA:

AL(SO,), B pasmepe 20—25 /M3
NaOH B pasmepe 15—18 r/m3.

Hdas  ayumeii agcopfnun  Macen
xJ0nbsIMH Koaryasta pH KonjaeHcara
JOMXKHO OwiTh B mnpefedax 6,8—7,3.
Xaonea Al{OH); ofpasyior mnaeBKY
H4 MOBEPXHOCTH (QHALTPYIOErO Ma-
TepHANa B MeXaHH4YecKOM (pHABTpe,
KOTOpas Xopome ajcopOHpyeT Mac-
Ja; XJ0nbs THAPOOKHCH ¢ HOIVIOLIeH-
HBIM MacnoM YAaJAKTCA NPH B3PHIX-
AA0meR TpoMeiBKe ¢unsTpa. Bapaix-
JeHHe NPOH3IBOAHTCH 06e3MacJeHHBIM
KOHASHCATOM € HHTeHRCHBHOCTRIO 10—
12 nf{c-M?) B TeyeHne 5—6 muH. Ha-
CTOTA B3PHXJAAIIIEN IPOMBIBKH Me-
xanngeckoro OMALTpa {C 1TNeHKOM H3.
FERAPOOKHCH aMIOMHHHA WIAH Ge3 Hee)
OCYILECTBAASTCA 10 HapACTAHHID CO-
OpoTHBJAEHHA GuILTpa AO OONYCTH-
MBIX npeRenoB. Ilepuoangecku GHABT-
PYIOIIYI0  3arpPysKy MeXaHHYecKOro
(OHALTPA TIPOMBIBAKT TOPAYHM pacT-
BOPOM MIeJIOUH RIS Bonee TOJHOTO:
yAajenus wMacia U HCIOAbL30BAHHOH
rufipookucn amoMmuuuda, Ilocne mexa-
HHYeCKHX OUIBTPOB OYHIAEMEBIHA KOH-
JeHcaT MocTynaer B GHABTPH 2KTHBH-
poBaudoro yriaa (DAY) 4.

Hns sarpysgku DAY ncnoapsyercs
aKTMBHPOBAHHBIH yronr Mapku BAY,
KA u mp. c pasmepoM 3epeH l-—
3,56 mm. Buicora sarpysgn Asns DAY,
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usroTaBausaeMex TK3, npHyHMaer-
¢q 2,5 M, IpH HCNOJAL3OBAHHH B Ka-
JectBe PAY npaTpnfi-KaTHOHHTHHX
$AALTPOB — COOTBETCTBEHHO 2—2,5 M.

Cxopocts ¢uasTpoBanus Ha QAY
NPERHMAETCS Ta XKe, MTO M Ha MeXxa-
Huvecknx uabTpax (5—7 mM/u).
B npouecce JHALTPOBAHMHA HEpe3
IO AKTHBHPOBAHHOTO Yris MNpoHC-
xofut copbuus Macaa. OcraTodnoe
colepXKaHHe MacaAa NPH 3TOM B mep-
BOe BpeMs CHHXKaeTcd OO Cleflos, 3a-
TeM HO Mepe HCTOLIEHHS Yrid ero co-
JepxaHue B QHABTPATE YBeNHYUBAET-
€A W CTAHOBHTCH pPaBHBIM COAEpIKa-
HHIO Macja B [OCTynalmolleM Ha OYH-
CTKY KOHAEHCaTe, .

o nacroAwero BpeMeHH KOHOMH-
YeCKH HeNecoo6pasHHX MeTodoB pe-
redepandy aKTHBHPOBAHHOTO YIAA He
paspaoraHo, MO3TOMY OH HCNOJb-
3yercd ONHOKPATHO H MO HCTOMIEHMHA
33aMEHAETCH HOBHM MATEPHAJIOM,

[To pauneim BTH akrHRHpOBaHRMbIMA
yroas {npa caoe 1,5 M) cnocoben
3ajlepKaTh Macaa B Koiaruecrse 25%
Macchl CYXOro aKTHBHPOBAHHOIO YIVIA,
TipH 3TOM COLEpKaRHe Macha B puiIb-
TpaTe B CPEHMHEM HE MPEeBLICHT
0,5 mr/a. Hanpumep, PAY Dy=2000
cnocofen BhgaBaTh 15 M¥q oGesmac-
JeHHOTO KOHAEHCATa NMPHMEepHO B Te-
yecHHe 7 Mec.

Baprixaenne ©AY npounzsozuTcs
0Ge3Mac/eHHbBIM KOHIEHCATOM C HH-
TedcueHocTblo 3—4 af{c-mM?) B Te-
genne 5—10 mum; Bapuxneane PAY
npouspofutca 1 pasz B 1015 ¢yr us
6aka 6. TIpm ycraHoBke Gaka 6 Ha
oTMeTKe GoJiee 8 M Hacoc 5 Xag BSpH-
XNAOUedl OPOMEIBKH Heé YCTAHAaBJH-
Baercs.

6) OYHCTKA KOHJAEHCATA,
- BO3BPALIAEMOT'O OT MA3Y¥THOTO
X03AHCTBA

Map » masyTHOM XOasficTBe KO-
TeJbHBIX HCAOMB3yETC B NOAOrpeBa-
TeJX MasyTa, pesepByapax XpaHe-
HyYd Mas3yTa, JNOTKAX H HYJAEBHIX eM-
goctax. OGWMA pacxox mapa B Ma-
3yTHOM X03fficTBe KOTEJBHEIX COCTAB-
aser o6egHo ot 1 mo 20 1/q,
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3aTpaThl Ha CJAOKHYIO OUYHCTKY
KOHJIeHCATa OT MAa3yTa ¢ HOJYHeHHEM
HeCKOMbKHX TOHH 4YHCTOTQ KOHJEeHCa-
Ta 3KOHOMMYECKH He ONpaBALIBAJHCh,
NO3TOMY KOHAEHCAT OT MA3YTHOIO XO-
safictea o0bMHO cOpacwBafdcs B Jpe-
HaX. JIuBHeRWe CTOKH C TEPPHTOPHH
MasyTHOrCe Xo3afcTBa ofd3aTeNbHO
NPOXOANIH  YCTaHOBKY RJAsS OUHCTKH
OT MasyTa, TyAa e cOpachsajica
OOLIYHO M KOHAEHCAT, NPeABAPDHTENb-
HO oxaaxpaeHEEHH (pasGaBiaeHHEM)
no 40°C.

[ToBrimieHnHkie TpefOoBaHHdA, Npemb-
ApiAeMble K KadyecTBY CTOUHHIX BOA
(saxon o6 yrsepxpzennn OcHOB BOA-
HOTO 3akoHopmaTeascTBa Coloza CCP
A COW03HEIX pecnyGauK H3laH Bepxos-
HeiM  Coserom CCCP 10 nexabps
1970 r.}, sacTaBBEMH DPHHATH CTPOTHE
Mepsl KaK n[o orpaHHueHknio clpoca
3aMa3yyeHHNX CTOKOB, TAK H NO MOJ-
Hoft ¥ HaReMHOH HX OUHCTKE.

OuncTka KoHAeHCATA N0 CXeMaM
¢o cOpOCOM 3allepKAHHOTO MasyTa B
IpeHaX He HMMeeT CMBIC/A HaXe MpPH
He6OAbIIOM  KOJHYeCTBE COPOCHBIX
BOM, TaK K4K NoTpeOyeT CAOWHEIX
O4HCTHBIX coopymenui. Ha Konakos-
ckoit TILL BnepBmie OblIa OCYHIECTB-
NeHa YCT2HOBKA MO OYHCTKE KOHAEH-
cara, BO3BPalllaeMOTO OT MasyTHOTO
xo3afictea Ge3 cGpoca cTokoB. CxeMa
OYHCTKH KOHJeHCaTa, BO3BPAL[AeMOro
0T MAasyTHOro xosafictea 6e3 cOpoca
CTOKOB, YCOBepUIEHCTBOBRHHAA AR
KOTeNbHEIX CaHTEeXNPOeKTOM, IpHBE-
HAeHa Ha puc. 2-15.

BosBpamiaembli 0T MasyTHOIO XO-
safictea xoufaencat J m 2 oxnax-
IaeTca B TenJ00GMeHHUKax 4 A0 TeM-
neparyp 95°C u mocrynaer B 6aku-
OTCTOAHHKH 5, KOHCTPYKLHS KOTOPHIX
npusefeHa Ha pue. 2-16. Orcroasuni-
cH KOHIEHCAT C COMepaHHEM Ma3yTa
oxono 10 Mr/a  mepdopHpoBaHHBIM
KOMJIeKTOPOM ¢O AHa Gaka 5 oTBO-
AHTCA B pacxoimmit Gak 6, OTKyxa
HacocaMHu & nofaeTcd HA  OYHCTKY.
OuMeTKA KOHASHCATA OCYINECTBIASTCH
Ha TpeXx dmabTpax (6e3 pesepBHHX),
paGoTaloWnX MOCASMOBATENBHO fes
cBpoca crokos. OrpaboTanbie GUABT-
DYIOIHE MaTteDHANW BHICPYRAIOTCH



43 (PHABTPOB BPYUHYI0 H CIKHraloTCH,

¢ B _
5EZ KayecTBe mnepBOHAYAABHOA cra-
KE e o6paboTKH (noche oTcros), 3a-
TET  AepXHBaOUIEd OCHOBHYIO Maccy mpo-
“g CKOUHBIIETO Ma3yTa, YCTAHABAHBAET-
-";5 ¢l MeXaHMYecKMH ¢uALTp 9, sarpy-
&8 MEeHHHA KORCOM HJIH TEepMOAHTpPallH-
L 58 TOM — 60Jiee JelIeBLIMH, 4eM aKTHBH-
H: poBaHHEA yroas. Koraa ¢uantp a3a-
, ) TPA3HAETCA MAa3yTOM M CONMPOTHBJeE-
[

HHe ero Boapacraer (oJee HOMYCTH-
MuX npegenop (h>>10 M Bom. cr.),
BePXHHH CJIOR HAW Beck (QUALTPYIO-
IHA MaTepHax  (YCTAHABJAHBAETCA
NpH SKCIAyaTraldH)  BHIFPYMKaercs
BPYUHYIO H OTMNpPaBAfAeTCA Ha CXAra-
Hee. Bo BpeMs meperpyakH ¢uastpa
9 ycraHoska paGoraer no OGBOAHOM
JAHHKE, OPH 3TOM KOHTPO/b BeleTcs
6oslee THATENBpHO, UTOOH! MasyT He
nonaj Ha QHALTPHl AKTHBUPOBAHHOIO
yraa (DAY) 10, xotropule padoTanT
10 CKOAb3AMIEMY rpaduky: OHALTP,
3arpy¥eHHH# CBeXUM aKTHBHPOBAH-
EHM yFJeM, pafoTaeT BHauale B Ka-
uectBe BTOpPOA cTynesn GAY. Korza
NepHOAAYECKHA KOHTPOAb CHTHAJHIH-
pyeT O nNPHOAMXEHHH COHNepXKAHHA
mMagyTa B ¢uABTpE K JAomyckaemoR

eRY

{4

fE3€DEYApOR XpakeHHs MasyTe (P
K OUALLIAEMOro KORAEHCAT;

exoanuA B3

PAY

10

GAYY; If — peapo asa YaaAcAHR OTCTOSNIMErcCE MasyTa

i KOHACHCAT B REASDATOD AAR HE YMArNCHHE,

HI £NKCCTER W

&= pa

13 — ORALTD AKTMBRDOBAHEOTO Yram (

Rt Gak-OTCTOAENE KOHASHTATE}

&

-4

o

g

E

R S YCTAHOBAGHHHX KOTJIOB HOPMS, .

f GHABTP NepekAuaeTcs Ha paloTy B

g KayecTBe mepBoli crymern PAY, a

g @AY, paboraBiiuil B KavuecTBe Iep-

g BOJT CTYNEHH, 3arpyxaercd CBEXKHUM

IS9% AaKTHBHDOBAHHHLIM YI/ieM H BHOBb CTa-

WEue HopuTCA (HALTPOM BTOpOl CTYNeHH

aLs DA ; :

En.; y' L

';ETG- Onucannas ¢xeMa paSoTsl YCTaHOB-

Zeg KH ofecneunBaer 3amnry PAY ot

SE2  NPOCKOKOB Masyra u JaeT 3HAUHTEb-
5 HYIO SKOHOMHIO B pacxpfie NeHUHT-
g HOrO H JOPOTOCTOAWIErO AaKTHBHPO-
1 BAHAOTO Yy, ofecneuusas Hafex-
»  HOe yhaJeHHe Ma3yTa H3 KOHAEHCATA

NpH OTCYTCTBHH CGPOCHEIX BOM.
Bax-oTcTofiHHK KOHAeHcaTa  (pHC.
2-16) paGoTaerT ¢ NOCTOAHHBIM YDOB-
HeM KoOHfencaTa OGjarojaps BepTH-
KaJbHOM Neperopoaxe 7 B KapMaHe 6
Anaf OTBOAA OTCTOABIIErocAd KOHJEH-
cara. IlopBon 3arpsAsHeHHOrO KOHJOEH-
cara B 6aX ¥ OTBOA OTCTOSBUIErOCH
KOHZEHCaTa OcyllecTBasiercAa nepdo-
PHPOBAHHHMH KOJAJeKkTopamn 2 u 4.
Yaanenue OTCTOSBLIErocH MQSYT‘GE

4 — OXAAANTEAAL WOHACHCATA;

Puc, 2-15. FipHHONGH2ABHAR CXEMA OWHCTKH KOHAEHCATA, BOSBPAMMAECMOTO OTi/MAYTHOrO XO3AACTEA KOTEABHNX.
& — Haeoc DepeKauKH KONKEHCSTH;

1~ KouaencaT o RonorperatTexedl Masyra (P

OXXAM ANNMAER BOAA;



Puc. 2-16. Bak-oTcToliukk xoHAeHCATA,

|— noABOX  BArpAIHCHEOTO™ KORReKCATa; 2 = nepho-
PHMpOBARHKA KOMXEKTOP 3arpA3NeNHOr0 KOHAGHEATS
{C OTBEPCTHAMH, HANDIBACHHHMHA BHKI); § — MpoSooT=
oopaoe  YCTPORCTBO: 4 — nepPOPHPORAHHEA KOAACK~
Y0P A3R OTBOBA OTCTONBINErOCH KOHASHCATA (OTBED-
cryy cboxy KoaaexTopa); § — O0TBOM OTCTOABLIErces
KopgeHcaTh; 6 —- KADMAH A9 OTBOXA KOMAGMCATA;
7 — meperopoAka Aid MOANEPMEHRA LOCTOAHHOPD
¥POBHR; § = OTBOA OTCTOABIEETOCA MABYTA.

OCYHIECTBAACTCA Yepes YTOMIeHHHN
Koanektop 8. 3a YpOBHEM OTCTO-
ABLIEracA Ma3yra Haﬁmo,uam'r IIpH
nomMomu  npoboorfopHoro  ycrpoil-
cTBa 3.

B cxeme OWUMCTKM XOHEEHCATA OT
Mmasyra (puc. 2-15) emKocTh GakoB §
NPHHHEMAIOT M3 pacyeTa NPHMEPHO
2-yacoBoro oTcTod. CKOPOCTH (PHIABT-
pOBAHHA Ha MeXaHHUeCKHX (PHILTpax
1 @AY NpHHAMAIOT TAKHMH e, Kax
H B CXeMe OYHCTKH MNpOH3BOACTBEHHO-
ro KoHgeHCATAa.

Copbunonras cnocofHOCT AKTHBH-
pOBAHHOTO YrAsi 10 Ma3yry NpHHH-
maerca 25% maccw cyxoro akTHBH-
POBAaHHOTO YIMAA H YTOUHAETCS npH
HaJajKe,

8} OYHCTKA KOHAEHCATA
OT NPOAYKTOB KOPPO3HH
H YMATYEHHE

Xumuueckull  COCTAaBE  INPOILYKTOB
KOPPO3HH, COJepXalHUXCs B KOHOEH-
caTe, HCCAENOBAH MOKA ellle HegocTa-
TOYHO, OAHAKO H3BECTHO, YTO OCHOB-
HBIMH TIPOAYKTAMH KOPPO3HH SABJSIOT-
¢l OKHMCAH Kenesa — marnetut Fe,Oy
n rematut o FeO; n ruapooRucH —
Fe(OH); u Fe(OH)s,

TTponyeEel KOPPO3HH IKenxes3a Mo-
TYT HaXORUTBCA B KOHJEHCATe B BUIE
MeXaHHJeCKHX  npHMecefi (pasmep
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-TpeboBranus,

nacTHl Gosee 0,1 MKM) B KOMNOHZHO-
AUCHEPCHOM COCTOSIHMH (pasmep ua-
cra or 1 po 100 mMkm), a Takike B
HCTHHHOPACTBOPEHHOM COCTOAHMH,
AnannsoM OGhIUHO onpefensercs oG-
lige CONEPKaHNE XKeaesa,

ConepxaHHe NPOAYKTOB KOPPO3WH
0COGEHHO BEJMKO B NYCKOBOK NEpHOJ,
Koraa c¢ ofopyfoBaHHA M TpyGompo-
BOJAOB CMRBIBAIOTCST OKHCABI Kedesa,
06pasoBaBIIHecs NpH  MOHTaXe ®
npelnycKoBol croshke. Konmentpa-
UHsl NpPOJLYKTOB KOPPO3HH B BO3Bpa-
IaeMOM C NPOH3BOACTBA KOHJeHcare
MOXeT OBITL caMmast PasfAHYHAS B 3a-
BHCHMOCTH 0T Xapakrepa RapoHC-
NoAB3YOMero 060pYAOBAHHA H CXeMb!
BOsBpaTa KoHAeucarta. Ilpu wopMans-
HOH SKCILIyaTalHu NapoKOHAEHCETHO-
ro TpaxTa pewlaiomuM $akropoM o6-
Pa30oBaHHA OKHCAOB KeNe3a B KOH-
AeHCaTe dABaAercs cxemMa o6paGoTKm
BOYb, NMOCTYHaiOMell HA NHTAHHE Na-
POBLIX KOTJIOB,

Ilpu HcnonL3oBaHHH cXeMBl HaT-
PHI-KaTHOHHPOBAHHA 0o0pasoBaBinas-
csl 3a cuer pacnaia B Xorwe NaHCO;
H NayCOys yriexuciaora BHSHBaer aa-
TeM KOPPO3HIO NapPOKOHAEHCATHOrO
Tpakra. CJellyeT B nepsyi ouepenn
OPHHATL BCE MepH, YCTPARAIOUIHE
BO3MOXHOCTb  TPOTEKAHHSA  KOpPoO-
3A0HHEIX IPOLECCOB, H TOJILKO MNOCAE
3TOFO pacCcMaTpHBAaTh BONPOC OUH-
CTKH KOHAEHCATA OT MPOAYKTOB Kop-
po3uu.

[Io HOpMaM TeXHOJIOTHIECKOTO NpoO-
exTHpoBanna ANa TOLL Bosspamae-
Mbii C NPOH3BOACTBa KOHAEHCAT AOJ-
JKeH MMeTb COCTaB:

0fIan  KeCcTKOCTh — He
50 MEr-sks/a;

Macaa — He Goaee 10 mr/a;

MPOXYKTH KOPPO3HH B Iepecyere
Ha #oHH Meraaaos (F, Cu u gp.) —
He Goaee 0,5 mMria;

Koupencar, sosspamaemuii B X0-
TeJAbHEIE, HMEeT 3HAUYHTENBHO GO/bLIHe
KOJMIHYeCTBA 3ATPHSHAIOIIHX BellleCTB
(npumepno B 10 pas), npu 310M Tpe-
fyerca ocyllecTBReHHe TaKHX CXeM
06paBoTKH, Koropule 6B OfecneuuJamn
IpeABABAACMEE  YCTa-~
HOBJEHHBIM OBOPYNOBAHHEM.

tonee
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Puc, 2-17. Cxema 06e3xelC3INBAHHA KOHAEHCATA B LENMONOIHHX QUALTPAX HAMMBHOTO THIA

J — cEaTHA BOSAYN; 2 - JaMENEICHHHA KOHISHCAT; & = cOHpoC LEANOAOSH B S0100TBAX; 4 =— UEANIOAOSHEA
BAMRBHOR QRUALTD; 5 — ofieameaeiednnfl woENeNtaT; & — Hacoc ANE HAMHBA USANKJ03H; 7 — 3arpyaEa Hen-
AOAOIN; § = TRADOPARSHEATEIb ULANDAOIL; § — Sak OcpeTAcHHON BONK; IO — apenast; /7 - ocoeTAeHHA® BORA,

Jna owucTKM KOHJEHCaTa OT OKHC-
JOB XeJle3sa HCIOAb3Yercs CAelylo-
ulas anmaparypa:

I. Leaamonosneie GHUALTPH HAMEBIB-
HOTO THEOA (TAaK HaswBaemble Halmes-
Hbie QHALTPH TPeOYIOT 3HAYHTENbHEIX
3arpat Tpyla M BpeMeHH Ha nepe-
TPY3KY HEJJIIONO3E M TMO3TOMY IpH-
MEHAI0TCH pPelko).

2. Mexanuveckue (0AHO-, OBYX- H
TpPeXKaMepHHe) HJAH BONOPOX-KATHO-
HHTHBIE QHALTPH € HCNOALBOBAHHEM
B HHX cyabdoyraa (mpH Temmeparype
KoHgeHcaTz A0 Y0°C) uAH KaTHOHHTA
K¥-2 (npn TeMnepaType KOHKEHCATA
Ao 120°C).

3. DneKTpOMAarHUTHHE AaNMNapaTH U
HAMBIBHBIE HORHTHBIE QHABTPHL

HaMmeiBHHE Hean0/03HEE GHALTPH
H3COTABNHBAIOTCH FATAHPOrCKHAM Ko-
TeJbHBIM 3aBomoMm {cMm, Taba. 7-1),

pacueTHEIe HaHHBIE [0 HHM NPHBefe-
e B § 5-9.

Cxema o0e3KeNe3UBAHKA KOHHGHCE-
Ta Ha UeAJIDAOSHHX (HIBTpax Ha-
MEIBHOTO THNA TPHBEAEHA HA PHC,
2-17.

IIpu ofesxenesNBAHHH KOHKeHCATd
cyabdoyraem HAH KatHouutoM KV-2
BRICOTA GUALTPYWOLIETS CJOA TPHHH-
maercad 0,8 M (npH HCOOAL3OBaHKH
ABYX- H TpeXKamMepHHX (HILTPOB —
0,8 M B Kaxnol Kamepe). B ¢duabT-
pax ofe3xene3HBaHHS NpelyCMaTpH-
BaeTcd nepuHojM4ecKasd INPOMEIBKA
duALTpYIOUIEro CAOH PACTBOPOM KHC-
JAOTHL A4 OTMBIBKH OT OKHC/AOB Ke-
nesa. Ilpn ycranoBke Aaa ofesmene-
3UBAHHSA MEeXaHHYeCKHX PHABTPOR ITe-
PHOAHUECKAd THAPOBHIrPYsKa (QHILT-
PYIOLIETe MATEPHARE TPOH3BOAHUTCA B
CNelMadbHD YCTAHOBJAECHHKWH AJA 3T0-
ro BOEOPOA-KaTHOHUTHHA (GHALBTP <

_ ¢
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Puc. 2-18, Cxema ofe3menc3nBaHus KOHAEHCAT2 HA BOJIOPOA-XATIOHATHHX (HIRTPAX, 3a-
IPYyREHHBX CYABDOYrIEM,

§ — cepuaf KuexoTa; 2 — MEPHAX C2pEOH KHCAOTH; § — Aacoc-x0SaTop EMeAOTH THna HIO: £ — sosiymawfh
KOANAK; § =— EOREeNCAT OT RACOCOB] & — O083KepneaeHRBl ECHACHCAT; 7 — APRHAN] & — BCACQOE-KATHOWHTHEHA
(GHALTP BYOPOR CTYNeHH; § — samedeseHWHA KoEaeHcar; J§ — ¢maTuh sosayx.
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Puc. 2-19, CxeMa SACKTPOMATHHTHOTO HABT~
Pa, 38GOAHEHHOTO CTAABHMMH MAPHKAMH.

{ — BXOA KOHARMCATE; 2 — PHIXOX KOHACHCATA & —

CIME KOHASHCATS B APEHAX NPH OTMHMRKE HUABTDS

OT 3MaePKAWEMX TPOAYKTOB KOPPOSHH; € — cTalputie

WAMITHHNHBZIOWHACA WIAPHEN; & — PAEKTPOMATHHT=

Had KATYWER AAS COSARBKS MALHHTHOrO 00Ad; 6 —

xopnye HALTPE, HITOTOBACHHHWN W53 HEMATURTHOR
: eTaAN.

NoABOJOM K HeMy I DerenepalHy
pacTeopa KHMCIOTH H CXATOTC BO3-
ayxa. B .
" Cxema-0GeseleaHBaHHA B BOROPONA-
KaTHOHHTHOM (HAETPE, 3arPyHeHHOM
KaTHOHATOM (cynubdoyronr  Ham
K¥-2), npusesiena Ha puc. 2-18.
Pacuernble ganHHe Ans obesxele-
3HUBAHWA HA MEXAHHYeCKHX HJH BOAO-
POA-KATHOHHTHHIX (HIBTPAX NpHBe-
peusl B § 5-10. VYamaneunme oxuciaos
Kesle3za MOXKET OCYIIeCTBJAATLCA HA
MarHEHTHRX QHABTPAX, YCTAHABIHBAE-
MhEIX nepel KaTHOHMTHBIMH, MAarHUT-
HEle YACTHOH YJABJHBAIOTCA 9THM
GuALTPOM, A YACTHIML, HAXOAALIHECS
B KONJOHAHOM COCTOSIHHH, NOCHe
NPOXOXKAEHHA MATHHTHOFQ TOJAA Ha-

MarHHYMBAIOTCA H CaHnaloTes (npo-
HCXOAMT T4K HasLlBaeMaf MAaTHHTHAas
Koaryadauka) M 3afepiKHBAIOTeA
OUABTPYIOMHMM CI0EM KATHOHATHOTO
buasTpa. Ha pue. 2-19 npupefen
SJIEKTPOMATHUTHLE (QHALTP NPOH3BO-
AurensHoctsio 1000 1/u [J1. 16]
DuabTp ZHaMeTpoM | M 3anoaHeH
Ha BHicoTy 1000 MM wappkaMH Axa-
merpoM 6 MM H3 chelHaALHO# Mar-

. HUTHO# cTaiay WAH CTaay THRa apM- -

ko. Kopnyc ¢uabTpa BHNOAHEH U3
aAYCTEeHUTHOH (HEeMATHHTHOR) CTaJH,
Bokpyr kopmyca mo BbicOTeé 3acCHITIKH

OMATHHYMB2EMEIMH  1IAPUKAMU  Bbi-
HOJHAETCS  AeKTPOMArHATHAS  Ka-
TYWKa.

DHALTPOBARHE TIPOU3BOAUTCSA CHH-
3y BBepx co ckopocteio 1000 M/fa.
Ilpn HawasbHOM CONEepXKAHME B KOH-
HeHcaTte eneza 15—20 wkria sd-
¢dekT obe3KeAec3HBARHS COCTABASET
90%; npH 3TOM BMecTe ¢ {eppomar-
HUTHBHIMH NpHMECAMH 3aAepIKHBAIOTCH
H HeMarHWTHble 3arpssneHHs (Mace
JMa, HEeMarHWTHBle MeTaMJAH M np.).
JKenesoeMkocTh GHABTpPaA cOCTABARET
2 r/xr mapHKOBON 3arpy3KH.

TlpoMpiBKa (HMABTPA NPOHZBOLHTCH
1 pas B Hefenio. Hns storo cHavana
CHMMAeTCA MarHHTHOe MoOJae (BHIKIIO-
YeHHeM 32JIeKTPHYecKoro ToKa), 3a-
TeM 3aKpeiBaeTcd 3aJBHXKKa 2 H 0T-
KphiBaeTcs 3afiBUXKa 3 Ha 20 cek,

KoupeHcar, 3arpasHeHHBI COASMA
JKECTKOCTH, yMAruaercd Ha HaTpHA-
KaTHOHHTHON ycraHoske. Harpuii-ka-
THOHHTHEIR GQUALTP DPHHAMAETCA IO
KOHCTPYKIHH BTOPOH CTYIIeHH, pac-
yeTHhE JaHHHE OJAS KOTOPOro NpHBe-
nennl B § 5-3. 3arpyska duipTpa
MPOH3BOAMTCA KatHouutoM KY-2 npn
TeMmoepatype ofpafaThiBaeMoro KoOH-
nencara Brie 70°C. :



Paaxea rperhit

HOPMbI KAYECTBA BOAbl H IIAPA‘

3-1. HOPMbI KAYECTBA
ITHTATEABHONA BOAbl H MAPA

Cornacao npasuaam ['ocroprexnaf-
3opa JAoKoTaoBag ofpaboTKa BOOH
JOJKHE mpelyCMaTPHBATLCA LA Beex
KOTJAOB  NAPOIPOH3BOLUTENBHOCTBIO
§onee 0,7 t/u, ANs KOTJIOB, MMEIOLINX
9KpaHHble TNOBEPXHOCTH HArpeBa, He-
3aBHUCHMO OT NApPONPOH3BOIUTENLHO-
CTH W ZaBMeHHA, A8 HeSKPAHHPOBAH-
HBIX KOTJQB, CXHraloLUIHX BEICOKCKA-
JOpHHAHOE TONJNIHBO —TI'a3 H MAasyT, #
BJsl BceX BOJOrpefiHMX KOTMOR.

Buyrpukornoeaa o6paloTka BOAH
JonycKaerca: IJIsT HeSKpaHHPOBAHHEBIX
KOTJIOB  MAPONPOH3BOAHTEILHOCTBIO
menee 0,7 T/9 B maBJAeHHEM napa Ao
14 xrc/cm? (1,4 MIla), paGoraomux
Ha TBepAioM TONJAWBE, AAA Ta30Tpys-
HBIX H apoTPyOHEIX KOTJI0B, pafo-
TALHX. B2 TBePAOM TonnuBe. H{ect-
KOCTb NHTATe/bHOH BOAL B 3THX CHY-
4aaX  He ' AOMWKHA  TPEBHINATL
3 Mr-3Ke/a.

Jnq napoBHX UYTYHHMX CEKIHOH-
HHX KOTAOB HOUYCKaeTcd [npuMeHe-
HHe BHYTDHKOTJAOBOH MAarHHTHOR 00-
paBorkr BOXB NPH DHTAHHH HX HC-
XOAHOA BOLOH ¢ TPeHMYIIECTBEHHO
KapbBoiraTHOH KeCTKOCTHIO M IIPH Ha-
JCHHOM yraJeHHH LJIaM4.

Ins BOJOTpelHEIX KOTEAbHHX ¢
HYTYHHBIMH CeKNHOHHBIMH  KOTJNAMH
{IPH 33KPHITOH CHCTeMe TeIoCHaOXKe-
HUA JONycKAeTed NpHMEHeHHe Mar-
BHTHOH 06paboTKK BOAW npu cobmio-
BeHHH CJIeAYIONIMX YCAOBHH:

a} noporpes BOAE B KOTJE He Bhl-
we 95°C;

6) oMargHYMBAHHE  MOAMNHTOYHOM
BOAb H BOCCTAHOBJASHHE MAPHHTHHIX
CBOKCTB BOIb!, LHPKYJHDYIOILEA B

| HopMb coCTaBienH Ha GCHOBAKHE MHOTO-
JAGTHer0 ONHTa SKCOMYATalHH oSCpyAoBAHHA
H ceTell H Ga3kpyloTca HA maHHeX [ocrop-
rexaanzopa, UKTH, MO LIKTH, BTH, Uen-
TpesHeprodepMera H pafa eunymerunx [oc-
czpoeu «CTpoHTebHHX HOPM  NpaBHa»
{CHuIT).

- 4—439

cucteMe (aHTHPENaKCAUNOHHBA KOH-
TYD);

B) KapOoHaTHAs KECTKOCTb HCXOA-
HOH BOAL He Gosee 9 Mr-sxs/iu;

r} npH HCNOJABSOBAHHM EPTE3HAHCKON
BOABL C COJAEp:HKAHHEM DPACTBOPEHHOrO:
kucaopoaa ac 3 Mria u XCl— 4
+ 80{~ <50 wmr/a — 6ea xeaspallui,
NpH COAEpWaHMH KHCAOpoaa Gonee
3 mr/a wm ECI™+ SO > 50 mr/a —
€ BAaKYyMHOR Jeaspaltuedi npr <
L 70°C; _

) CORepK2AHHE Kenleza F2* ge Go-
jee 0,3 mr/a.

Hopmul kawecTBa nHuTaTeAbHOR BO-
JAu OJad NapoBRIX KOTJAOB HpPH AOKOT-

JoBok ofpafoTKe B COOTBEeTCTBHR
¢ [OCT 20995-75 npuBeieHH B
Taba. 3-1.

O6myio mWenoYHoCTh KW CYXOH OC-
TAaTOK NHTATeAbHOH BOAH AAA na-
POBHIX KOTJIOB He HOpMHpylor. Oum
00yCAOBNUBAOTCA BLIGPaHHHMH Me-
TogaMH 06paloTKH B COOTBETCTBHH ¢
JONMYyCTHMBEIMH pasMepaMH TpPOAYBKH
KOT/IOB M KaYeCTBOM HCXOXHOM BOAH.

[HeAouyHOCT, NHTATEABHOA  BOARE
NpH H3BECTHON BeAWYMHEe MOTEph W
LAHEOH cXeMe oGpaloTKH MOMKHO OI-
peflesinTh No $opMyae

ULy, =g, Ly, o+
+(1 _ao.n)mm (3'1)‘

rae Il s — IIEN0YHOCTE [HTATENB-
HOH BOAM, Mr-3kB/a; L, 5 — urenou-
HOCTb 00paGoTaHHOfl BOAEI, MI-3KB/J;
Il — menoyHoOCTh KOHJeHCATA,
MT-3KB/J; NpPUW OTCYTCTBHH HAHHBIX O.
KauecTBe KOHAEHCATAa TPHHHMAETCH
M=0,05 mr-axs/a; ooz — OIS OO-
pafoTaHKON BOAKR B ITHTATEALHON HIIH,.
4TO TO JKe, NOTEPH Napa 4 KOHAEH-
cata B JOAAX OT MaponpoH3BOAHTENb-
HOCTH KOTeNBHOR,

Cyxofi ocTaTOK NHTATENLHOH BOJH:
NpH Tex e YCAOBUAX MOMeT OHTh.
onpeenen no opMmye

Su.o=0. S0, n {1 =5 s} Sy (320
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Ta6auua 3-1

HopMe Kauecrsa NUTATENbHON BOAN TS BOAOTPYSHMX KOTIOB

TlpasaTens

Hopua

AR KOTAOE ¢ fannesies,

Conepanse B3DCIICHMNK BeLIECTB, MI/J

Ofman WeCTKOCTh, MKT-3KB/A*

Conepxamme coemunenudt Fe, mur/n*

Comepmande coefaxenuli mean, Mgr/n*

Cofepatagie pacTBAP:HHOID KHCACPOAa, mMur/n*

Snavenne pH npu ¢ =25°C

Copepaanie CBOSOAHON YTAEKHCAOTH, MKI/X

Conepmanie NOj, Myv/n

CopepmaHne Maces, M/

wrefex? (MITa)
201804 |mpuea| 04000
5 5 He monyckaer-
el
20/15 15/10 10/5
He nopmu- | 200/100 100,50
pyeves
He wopmupyetcs He ncc;‘pﬁ:apyer-
50/30 50/20 30/20
8,5--9,5
He pomycxkaercs
He nopmmpyertcs 20
3 3 0,6

* B quosmr Ka3amkl AHAYRHAA AMA KOTAOR, paGoTRIGUMX €A THSDIOM TOWIHGS, © MOKAMGHAM TEMIOAHM MOTO-

ane
wom 350 xBr/m2 [3-IH! KKaaj{4"9)], a a sHavenaTe e — a1 KoTaos, palioTaMupx Ha Fase B A

TOVHBE, 4 TAKNE

KO
I Kotys, paSOTAOIEAS A TASpAGH TOMMBE, ¢ JOKAMLHHY TemAoasly MoToxoM Gonee 300 wBi/wt [3-10% Kianf/{m*-)).

Tatbaaua 3-2

HO[)MH KRYe(TRA RACHIEHFHOrD H neperperoro napa

Hopyet ana goTaos, paboramingX Aa JaRmewnH,

krefomy (MIla)
Mogasatems NPOMBIIIACHHE X SUEPreTHICCKEX
Tall reac

14 (1,4 24 (24 40 (4,0

- @4 «o 40 {4,0} 40 (£.0)
Comecomepamse (B DepecileTe  Ha 1000* 500* 300 300 200
Na,80,), Mux/sr
Copepande cBOSogEoR  yryexuc/oTH, | 20** 20+ 20+ 20 10
MKT /KD

Copepxanne cpofiomHOr0 aMMHaxa, He
CBBAREDTO ¢ YIMRKHCAOTON, MXT/KT

He nonyckaertcn

* Ilna wornos Gez napomeperpesateldzf AONYCRAeTed ANMAMHOCTL Mapa a0 19 (coNecolepiaiule He HODMHPYeTCH).
** s yoTanos0K, He HMEOUIAX pA3seTateHuol cHCTEMM HOuASRCATOUPCBOA0S ¥ morpelurTensd mapa B G0MBworg
HOMMRECTRA TETRoOUMEHHO! ATMApATYPH, NOMyCKaeTed comepRatie esololuclt yra:gucaors! b nape Ao 100 mrfxr {(uga-
NOTPEGACHEE MApe € BHTHAALMER MapoerRX OFBeMRE TENHCIHLIYIOMAX aliapaTos),
st JIoOycKAcMOe CORSPEAHHE COASAKHOrO aMMHAKA JNOVDKHO ONPeNENsTLeA OO COMSCOBAHANY ¢ MOTpefureasMa

TEIHOBOMHYECKOMC Hapa.

TipeMeaadue. Hopubl coeomiewwf JMeA23a He PACNpOCTPAHAKNTCA M3 KOTAN ¢ DACHOJOCKEHNBM CORSBHIX (T

CEHOB B 30HE HHIKHX TeMmeparyp rasop. ITpr conepasad CoeQpHemd
AyeT OPHHAMATE Mephl K yMEHbiIeHH!0 OTACKEHHA OKHCIOB Heness.
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rae Sp.n— Cyxofi OCTATOK NHTaTeNb-
wofi BOMH, MI/a; Sk — CYXOfl 0CTaTOK
KOHJIEHCATA, MTA; TPH OTCYTCTBHH
NaHHHX O KAauecTBe KOHJAeHCATa NpPH-
HHMaeTca Sk==5 Mr/x.

IMokasatenn KauecTBa MHTaTedb-
HO¥ BOAM ras0XapoTpyOHHX KOT-
JIoB, paBoTalIKX ¢ ROKOTNOBOH 06-
paGoTKoH BOOB, B COOTBETCTBHH
¢ TOCT 20995-75 He AOMKHH fNDEBEH-
ATk HEKECASLYIOMHX:

Hopwn g RoTAOB,

padoTamex:
Ha TBepoOM Hs rase
TOLHBE H BMBIKOM
TOALIE B
Copepiaile EIBEMCHMEEX
BELIeCTE, ML/ . . . . 50 5
Ofuaa HeCTROCTS,
MET-9RB/X . , . - . . 100 30
Conepkanne  pacTeopen~
HOTD KHOAOPOAA, MKP/A 100 50

KayecTBo HAcHIEHHOTO H Mepe-
rperoro napa B coorsercTeun ¢ FOCT
20995-75 moMXKHO OTBEUATH HOpMaM,
npHBe/leHHbLIM B Taba. 3-2.

Onpenenente conecofepaHHA na-
pa TpPOHU3BOIHTCA 3JIEKTPOMeTrpuue-
CKHM METOLOM ¢ NpelBapHTALHOM
gerasanpedl, MeTOAOM  IIaMA(OTO-
MEeTPHH WJIH KOHIEHTPHPOBAHHA HOHOB
(A0CTATOMHO KATHOHOB) HAa MOHHTHBIX
duABTPEX.

KauecTBo BOAH, MpHMEHAEMO#R a5
BRIPHICKA OPH PeryJHPOBAHHH TeMile-
paTypH feperpeToro napa, MOJXKHO
COOTBETCTBOBATH CAELYIOIUM TpeGo-
BAHHAM:

O6man MecTROCTH, Mir-sks/n . He Gomee 3

Cofiepkatie CoeRMHGHARN Menesa
H Mep®, MKMA . . . . . . . [lo Tabn. 3-1

Conecofiepatate, Mer/n . . . . [To taln. 3-2

3-2, HOPMbI KAYECTBA
KOTJOBOH BOJbI

TIpu BuiBope cxem 06paboTKH BOAL
H npH 3KCIAYATAUH NapPOBHIX KOT-
JOB KauecTBO KOTAOBOH (MPOZYBOU-
Hoil) BOAH HOPMHPYIOT TO ofmemy
CONECONepPXKAaHHI0 (CYXOMY OCTaTKy);
BeJHUHHA ero OOGYCAOBJAHBAETCS KOH-
CTPYKIHeH  cemapalHOHHBIX  YCT-

4*

Tabasvna

Coneconepxanne (cyxoft oc‘ra‘rong

xoTnoBodl Boaw Koraos THuna JAKBp

{no ganumM Bufickolo KoTelbHOT®
3aBojaa)

Kotau ¢
OAMOCTY=
nesvaTu M
Henape=
HHEM

KOTAH c ABYI-

CTYNEHIATHIM

HeOApeHneEM H
BHHOCHEM
UHKIOHEMHK

Hopmupyeuns ' '
NokazaTens 42 | 4o | LE ' &
Ea -4 [ :."g
[ R L LY
[ g 1= o
525 |83 |s®
=t 92| ze o
23 | EE | 53z| g5:
8 =7 LI~ =N -1 [N -5
Conecolenmanne KOT-
A0BOR BOAN, MTfA o o o o
1500 | 1500 | GOOO—
10 000

Mpumeuaana: 1. IIpH HemasaxeAnoRh pabore
TAMOMABYTHHL TOPEADE Hé SALAYET AONYCK2TL Npe-
RenhHNX IRAMCHHA COASCOARDMEHAH KOTICHBOA BOMK
BTOPOH CTYDeRM HoOIpeHHS:

2 PekOMeHIYeMAA BeAMUAHA £YXOr0 OSTATEAR YYB-
THB&ET BOOMOWHOE NOBHIIeHHe NPOH380AHTEAbROCTH
KoTa0B TpH CHHETAHHK rada U MasyTa npu collionednn
Hecrpykunn BRK3 .Mapoeume wkovawm JAKBp*, 1969 r,

pOfICTB, KOTOPHIMH O8OpYJOBaH Ko-
TeJ, H YCTAHABAHBARTCA 3aBOJOM-H3-
TOTOBHTENEM,

ConecofiepanHe KOTJOBOH BOJIE
ans napoBux Kotaob tana HIKBp nmo
JaHAWM DBHACKOrO KOTeJbHOFO 3aBO-
-2 npuBefeHo B Tabha. 3-3.

Benuunna cyxoro ocraTka KoTdao-
BOH BOIGI B TNepBOH CTYNEeHW HCOape-
HHA (YHCTHIA OTCEX) OMpelendercsa H3
YpaBHEHMS:

Ses | 3-3
Ke? (')

Tadauma 3-4

Conecopepixanse (cyxofl 0CTAaTOK)
EOTNOBOH BOAK

r
Sx.n=

' -Cosecorepma’

E 13 o uHe, MT]a

Tun KoTna 2 S 85 (s

&=E 2 E"E‘ Tegn | KOTAG-
SEg | EEE| o | Jon
' M-50-14-250 50 | 14 | 350 [ 7350
BI'M-35M-440 45 40 250 | 5000
FM-50-1° . . .| 50 40 250 | 5000
BK3-75-3% ... 75 40 250 | 7000
JEn KE. . .| 4=25{ 14 | — | 3000
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’ ry
vre S, , R S, ~ cyxoit 0CTATOK KOT-
JOBOH BOAbLI COOTBETCTBEHHO B Mep-
BO#t {4HCTHIX OTCER)} W BO BTOPO# CTY-
GeHH HCNapeHHA (CONeHRIH OTCex),
Mr/n;, Ke— corepas KpaTHOCTb, On-
pelenfeMas H3 ypaBHeHHS

P+ h
Ke="52, 34
P — pacueTRas BeNlMUHHA WPOAYB-
& Kotna {cuM, § 4-2) npH MaKCcHMAaNb-
HO JONMYCTHMOM COMeCOAepKaHUH KOT-
JA0BoA. BOAH, %; A — naponpou3BonH-
TeAbHOCTL COJNEHOro OTcekd, % mna-
PONPOU3BOJHTENBROCTH  KOTNA; ANA
korta JKBp-20-13 h=20+-30% (no
HAavHBIM 3aBOXA).
Ilpy nonywenus B pesyabTaTte pac-
qeTa 3HaUYeHHA CORECOREPXAHHA B
GHCTOM OTCEKE BHIIE HOMYCTHMLIX He-

TaGdanoa 35

PacueTnsie HOPMB KavecTBA KOTIOBORA
BOAL! NPH BREYTPHKOTAOBOR oGpaboTue

Pacuer-
iKoraw TMokaaatean kauecrsa Masg
HOPME
Bopotpys- Cyxoht octaton,
Hole Gea HHM-| MO/X . . ., ., . .| 2500
1HX Gapaba- llenounocTs,
HOB HTpA3e- | MC-3KB/A . . , . . . 11
BAKOB Hinamocorepxkanne,
Mrjm .. .. .. L] 2000
Bopotpy6-| Cyxo#t ocrarox,
HHE € HHM- urm........ 4000
nrMu  Gapa- £A0THOCTS, '
GaHamn MT-3KBfH . . . . ., . 16
Ulnramoconepwanne,
MK ... oL L. L] 12000
Bopotpy8-1 Cyxodi ocrarox, wrfn| 4500
HbE ¢ rpase- I{enouroct,
BHHAMH 131 S 18
' Linakocogepxanne,
Mria ... .. ., L] 20000
Fazotpy6- ﬁ{ xoft ocratok, Mrfn| 4000
Hble ENOSHOCTS,
MI-9kBf1 , ., . . . 14
Ulrasotorepmanne,
MRfR . oL . L. .. L] OO0
HKapo- Cyxofi octatox, Mrfn| 16 000
Tpy6rbe EAOTHOC T,
1 14:75 25
Uixamoconepxanue,
Mrian ... .. ... 7000

TMpumeunnne, Cneavro Sonee NOAHOT) OCaM-~
ACHHMA HANHIEOODESOBOTEASA B BHIE WABMS MHHM-
MEABHY D L(EAOUNOCTL KOTAOBOR BOIM GPH  BHYTPH-
&0TxohoR obpaflote pexomenayerea MORAE PR HBETE
AAA BeeX XKorAOS ne HHkce T—10 kr-aEBfa,
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00XOAHMO YIYYIIATH KAUECTBCO XHMH-
YecKH OYHINEHHOH BOAB,, TAK K&K B
NIPOTHBHOM CJlyuae He ofecneynsaer-
¢ TapaHTHPYEMAR 3aBOROM 1ApO-
MPOH3BOAMTENbHOCTL KOTJIA #HA AaH-
HOM BHZAE TONIHBA. .
Conecogepxande KOTJIOBOH BOAB
pPa3nyyKBIX THNOB KOTNOB, padoTaw-
WHX ¢ H3OBTOYHBIM HasteHueMm ld—
40 xrc/cM2, nipHBeneHo B Tabna. 3-4.
AOGCoNIOTHAS BeJIHYHHA  INeAOYHO-
CTH KorTioBol (NpoZyBOYHOW) BOZEI
He HOpMupyerca. MunnManbHan ule-
JIOYHOCTB KOTJAOBOR BONBE B YHCTOM
OTCexe, a TAKXKe B KOTJAE 6e3 CTynmeH-
YaTOro HCOAPEHHA NDH THTAHHH KOT-
JIOB yMATYeHHOH BOAGH TPHHHMAETCH
He MeHee ] Mr-ske/A. OTHOcHTeNbHAR
IMeJOYHOCTE KOTJROBOW BOXBl B NpO-
UeHTAX JUiM 3AlIHTHl KOTeJbHOTO Me-
TajJna 0T MEXKPHCTAANHTHOH KOppo-
3HH TNPHHAMAETCA B COOTBETCTBHH C
nparuaamu [ocroprexuansopa.
PacyeTHHe HOPMBI Kayectea KOT-
JOBOR BOAL OPH BHYTPMKOTAOBOA 06-
paGoTke npusefennt B TaGm 3-5.

3-3. HOPMbl KAYECTBA BOJbl
AJa NOARNHTKH
TENJOBBIX CETEWA

HopsMbl XauecTBa noInKTOYHOA BO-
Al AR TEmAOBHIX ceTeH ¢ 3aKpHTOR
HJIH OTKpHITON CHCcTeMOR TensocHal-
XKEeHHA NPHHHMAKTCA N0 JAHHHM
CHull M-36-73 «Tenaosme ceru.
HopMbu npoekTHpoBaHHMA», NpHBeAeH-
HHM B Taba. 3-6,

Bopa ana BOAMMTKH OTKPHTOR CH-
CTeMBl BOASHBIX TeJOBHIX CeTefi A0A-
KHA OTBeWaTh TakKXKe TPeCOBRHUIM
roCT-2874-73 «Boaa nuthenag», Or-
crymnenne ot T'OCT 2874.73 mo co-
AepxkaHuiw Xenesa xo 0,7-—-0,8 mria
A no npoapavHocTH Ao 20 oM mo
WPHDTY AOMYCKAGTCK MO COTNACOBa-
HHIO ¢ MECTHHIMH OPraHaMH CAHHTAp-
HOTO HAA30pa B CAEIYIOWIUX CIAYYafX:
B TEPHOA HeNOJHONO OCBOEHHA YCTA-
HOBOK Tropfiierc BOJOCHAROMEHHR —
Ao 1-—2 Mec.; B TEpHOA BKAIOYERHA
CTONHTENbHEIX CHCTEM — J0 7 aHefi;
B NepHOI MaBOJKOB.

lMokasarenun KOPPOSHOHHOM AKTHB-
HOCTH HCXORHOH BOJHGNPOBORHOR BO-



TaGavua 36

Hopum xauecTBa BOAW AAS NOANKTKH
Tem1o0BX ceref

. Monorpes soau ¢, *C
KayecTeeHHRA IOKASATEND | §
Boam ol 1| 1w—2m
H| &
PactBopeHHWE kK- f
caopox, Mrfa . . . . [0,1(0,1 0,05
BasemenHne semye-
CTR3, MTfA . . . ., 5 LS
HapGoHaTHaa XKeCT-
¥OCTh, Mr-5kBfA . . ,[1,5]0,7 0.7
Ocrarousan ofinaa
KecTKOCTh NPH  HC-
QOb3OBAHHE BOAM
npOAYBKK KOTAOR (1.0~
OyCKaeTed B 38KPhL-
THX CHUCTEMAX TEnno- .
CHafwenus), mr-sxsfa | — |0,1 0,05
CeeofonHas yrae-
KHCAOTA . . . . . . OtcyrcIBRE
b e e e 6,5—8,5
YeaoeHag cyandar-
HO-KANbIUEBAS HECT-
KOCTH 4+ o+ « « « » »| —| — | B npexenax
BEAWMHH,
HCKAMTAD-
mMHX BWNA-
. AEHHE K3
. PACTBOpA
CaS0,

MDpauwevasnna: 1. TIpy oTEPHTOR CHCTEME  Te=
MACCHAGKEHHE W NPY TENAOBHE CETHK FOpAYEr0 ROAO-
cHrdRENNN DDA AAN TICANHTHH, KPOME TOrO, IOAMHA
¥a0baetaopdTe tpobopounsa TOCT  2874-73 «Boma
OHTHESa AN,

fIpodossente mala, 30

2, Jax 2aKpHTMY CHOTEM TEMAOCHASHEHHA -RONY=
caeTed APHEHMATL Suaverus pH Goxee 8,5

3. HopMa pacTBOpeHAOrO KENCAOpPUXA B BOXE 448
noRnHTEH 0,1 MIfA OpH MAK AbHOR TeMOaepatype
NOZOTPEBA ceTeaoR BOAH A0 THOC AOAMHE YUMTHBATbL=
A TOXABKO NpM ArpecCHBHOA MCXOKMOH BOXe (CM.
Taba. 3-1). Npw caaBoarpeccHBHMX M HEATPECCHBHMX
BOAAK, & TARME NPH MeTOAAX OHPRGOTEM BOZW HHTH-
GHTOPAMK CORSPANHE KHCAODOAA B BOAe AR AOA-
OMTEN TEMAONNX CeTeR He HODMHPYETCH.

Ab ANA GOAMHTKH Tennoseix cereft
ropsiuero BoAocHAaGXeHHd NpHBefeHbl
B Tatba. 3-7. .
[TpenenbHas penHuHHA YCNOBHON
cyabhaTHO-KAaNbIHEBOM XKEeCTKOCTH Ol
pelessieTcsl H3 ypaBHeHHA o

[Ca**]{SO4] fli=tTPcssor,  (3-5)

rae [Ca®t | u [SOI"]— xouttertpanvu
MOHA KaJAbHHA H cyAbdaT-HoHA, T-HOH/T;
i — xobHUMEHT AKTHBHOCTH ABYX-
Ba/JEHTHLIX HOHOB, S
' Vo
1 = == 2—-1, (3-6)
er 1+ve
TAe L — HOHHAs CHAA pacteopa, pae-
Haf RNOJAyCyMMe NPOH3BEeleHHAl KOH-
LeHTPaUUl BCeX HOHOB, BbIPAMKEHHKX
B [-MOM/J, HA KBajgpaT HX BajeHTHO-
cr;  [1Pqq0 — TPOH3BEAERHE pACT-
BOPHMOCTH, NPHHHMAaeTcsl B SaBHCH-
MOCTH OT TeMOeparyps BOJH: '
Tewneparypa L
ceTeBol BONR, . ,
*C,.... 9 100 120 180 200
NP0, 100 10,3 7,6 3,7 0,930,24

' TaGauna 37

NokasaTenn Koppo3aHOHHOA SXTHBHOCTH HCXORHOR BOZONpOBOAHOR BOAH
AN NOAMMTKH cetefl ropsYero Boaockalxenus (Harpes B cerH Ao 75°C)

Kortiewa pauns b XO0Z0LACK BO-
Hunexe :pasnnsecuoro ne, uria
i : Keppos .
Hexoxsas aone B ot e eyuma xa0pH= | TEDRCTHER EATpeTOR
J apH pacTeOpeH- AQGB K CYAL~ BOXN
HOTO EHMCAQ- baTop
Poad Os | ) 4 502~
MoBepXHOCTHAS . . < —1,0 10—14 Jhodas Cunbroarpec-
Tose . ..0+0+.. —1,070 10—14 > 50 CUBHAA ’
Mosepxhocthas . . .| —1,0LJ 0 10—14 < 50 ArpeccreHas
'Toxc?a >0 10—14 g .
APTE3HAHCKAA + 4 + >0 2—4 > 50 .
Mosepxuoctiad . . . >0 10—14 < 50 Cra6oarpeccue-
Had
ApTE3auancKag . . . . >0 2—5 < 50 Hearpeccusuas

MopHueusdne, TTOXAIITAIE LM OMEHKN KODPOSHORHON ARTHREOETH HCXOAHON

HANXYAIIEMY MX COCTOARHI0 B TeUeHHE roka.

POAH TPHEHMAKTSH MO
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KauectBo ceTesofl BOAW MOMKHO
YAOBJAGTBOPATE BeeM TpeboBaHHAM,
OPeNDbIBASEMEM K XayeCTBY INIOANH-
To4HOH BoAel. HoaxHa GuTbh ofecmne-
YeHa HEBO3MOXKHOCTR  3arpA3HEHHH
06paTHON ceTeBOM BOOH pPACTBOPEH-
HEIM KHCJIOPOJAOM H COMAMH JKECTKO-
CTH.

pr monorpere Bopn muxe 95°C
npHMeHeHHe MarHuUTHOH ofpaboTkn
BOAM ZAoNycKaetcs npH coGMIOAeHHH
YCHNOBHE, HaaoXenuwmx B § 2-3, B BO-
ZOTPEAHEX KOTEJbHHX C HYTYHHBIMH
CEKIMOHHBIMH KOTJIAMH TPH B33KpH-
THIX CHCTEMAaX BONOCHAGKeHH:.

3-4. TPEBOBAHHA K KAYECTBY
CTOYHBIX BOLI

3akon of oxparRe oOKpyKawmed
cpeflkl RH/IBHHYA HAa [EPBOE MECTO BO-
npoc 06 OXpaHe BOZOEMOB OT 3arpas-
HeHHBEIX ¢TOKOB. COpoc CTOYREIX BOX
OT BOJIOMOJATOTOBUTENLHEX YCTAHOBOK,
KOTeNbHMX, GOAJNEepHHX U T, 1. AOJ-
KeH OTBEYaTh IPaBH/aM OXPaHBl No-
BepXHOCTHHX BOL OT 3arpa3deHus
CTOMHBEIMH BojaMi. KavecTBeHHHH Co-
CTaB cOpACHBAEMEIX CTOKOB ROJIKER

COOTBeTCTBOBATHL TabJa. 3-8,
Tab6auna 3-8

O6mAe TpeGopaHEA K cOCTABY H CEOHCTEAM BOAW BOJOEMOR

Bupn BOAORTIOMES OB FHA

Tlokasarem cocrasa
A ceoficre BOLE BORoEMcE®

202AHCTHCHRC-THTHAE0E BOSOCHASKe-
HHE B POgocHa(iHeHde (ELEEh
npe ATl

AT KYMaHHH, CROPTA B CTAMX:
HACENCHEA, 2 TAKME BOICGME B 9epTe
HACENEHHEX MECT

BaBemensue BellecTRa

[lnapawmpe npamecH
3anaxs, DPHBRYCH

Oxpacka.
20 cM
Peaxnua

Munepaneunit cotTan

Pacrpopensslft xreaopos

Broxumudeckas  norped-
HOCTE B KHCI0DOJe

3 wr/n

0,25 wr/n

Ha nopepxsocta BojoeMoB He JOMKER 00Pas0SRBATHCH NlaBAlOMHe
NAeHKH, MATHA MAHCPAMLHEIX MACEN M CROMAeR#e APyrHX npumeced
Bofa fie Mommua mproGpaTaTh 3amMaX0d U NPHBKYCOB Oonee

Coflepiaiie e3sceHHEX BeIMECTB He JOMAMO YBENHYHBATHCR Go-

Jee, 4eM Ea:
| 0,75 mr/a

IZByx Sannos

He nonxna ofuapyuBaThcs B CTOAGHKE:

i 10 oM

He poaxHa BRIXOANTE 33 Bpepeiwt 6,5—5.5 pH
He nonaen mpepmmIaTH MO WNOT-
HOMY octaTRy 1000 mr/x, B ToM
wicne xaopupor 350 B cyan-
daros 500 mr/a

He nomwen 6urp menee 4 mr/n B mwGoft nepuoa roaa B npofe,

HopmupyeTea no nokasatemo
»TPHBKYCH®

otobpansoli Ao 12 v ana

[losmag notpeGEocTh BOAM B KHCAOPofZe npu 20°C He Aomkra

TPEBEILATS:
B mr/a

# B BpAs AOIRER OTCYTCTBOBRTE BoafyliTe/d saonepiRft B SHOBHTEE BEMECTE.

Paspen uerseprhidi

BbIBOP CXEM OBPABOTKH BOAbI

4-1, OBHIHUE NMONO)XEHHA

Jo 1972 r., xorAa Guln TIpHHAT 3a-
KOH 00 OXpaHe OKpyHKalomlel cpenwl,
BHIGOp cxeMm oBGpaloTKM BOALL HPOH3-
BOJR/CA B 3aBHCHMOCTH OT KauecTBa
HCXOAHOR BOAH, TpelOBaHBE RNOTDe-
54

Gurenet K ofpalarniBaeMod Bofe,
canuTapEEX TpeboBaBHA M TeXHHKO-
SKOHOMHYECKRX cOoOfparKeHHH.

Tlochae NpHEATHA 3aKOHA O 3aLINTe
BOJIOEMOB OT 3arpsaaseddH, cOpacwu-
BAEMBIMH CTOK2MHK, H 3alpenieHtu uc-
N0Mb30BAHNAS TIOA3eMHBIX BOJ Ha He-



1MTHEBBIE HYXKIB [AT4BHOH 3agaved
npH  BoiGope cxeM o0paloTKu BOXBI
CTAI0 pelieHye Bonpoca o BuiGope Ae-
TOMHUKA BOACGCHAOMKEHRHT H BO3IMOXK-
#octd cHpoca CTOKOB OT BOJOMOARO-
TOBKH.

[TepepaioTka CTOKOB OT BOLONOJ-
TOTOBHTEJBHHX YCTAHOBOK  KOTeldb-
HBIX IO HACTOSIIENO BpeMeHHU HE HMe-
€T NpHeMAeMEBlX pelleHHH .

OAs ¢roxoB, colepiKaliux Jerko-
pacTBOpHMEIE  COJH, HeledecooSpas-
HO DIPHMEHATb ynapHBaHHE LO TBep-
Joro cocToaHud ¥ GHALTPOBAHME Ha
{UAbTP-IpeccaX HAH LeHTpHYrax,
NOCKOJIBKY 3TH COJH Helb3f cOpachi-
BRaTh Ha MIIAMOBHE TJIOMIARKH (OHH
«CHOB2 HONAAYT B BOJOEMH € ATMO-
CpepHBIME OCaAKAMH), 4 34KaNBIBATh
HX B 3eMJIO CAHIUKOM CJOXKHO.

Ocraerca peafdbHBIM NOKa JHGO
PpasbapieHHe CTOKOE OT BOAOMNOArQ-
TOBKH H NPOAYBKH KOTJIOB JO HONY-

crumoit  Toccanuucrnerunelr u Prib-
BOAXO30M KOHHeHTpaHHH npoMBIIN-
JIEHHBIM H CTORKaAMEH, COI[B]J?K&H.{HMH

3TH COJAM B MEHBLIUMX KOJHUYECTBAX,
Ju60 npHMeHeHHe cXem 06pabOTKH
BOABL, HCKAOUAOMNIMX HJIH CHHXKAIO-
IIHX HOPMHDYeMble KOHNEHTpauuH Be-
H{eCTR.

[TockonbKy #3 3aKOHA BLITEKAeT He-
OGXOOHMOCTD TPHMEHATb B KOTeNb-
HbIX B OCHOBHOM IIOBEPXHOCTHHIC BO-
A,  neaecoofpasHee HCHOAB30BATH
BOAY H3 TEXHUHECKOTO BOXOMPOBOAA
4 OCYHIeCTB/ATE YHHBepCalbHYIO cXe-
MY, YAOBAECTBOPAIOMIYIO LEAOMY DALY
TpeboBaHull (KaK, HanpuMep, H3BeCT-
KOBaHWe ¢ Koaryasauue#). Jta cXema
TO3BOAAET YaCTHAYHO YMATYHTL BORY,
CHH3HUTb CONEPIKAHHE KeNe3a, KpeM-
HHSl H OpraHHYecKHX BemlecTs, IHe-
JIOYHOCTh M coJiecolepiKaHHe HCXOJ-
HO# BOAM, YAAAHTH PACTBOPEHHYIO
YTIEKHCIOTY {2TDECCHBHYIO H PaBHO-
BBCI:IYIO), HO IJIABHOE NPEHMYIUECTBO
3TOH CXeMBl 33aKJMio4aercsd B TOM, 4TO
BCe yIadfieMble BellecTBa BHIMANAIOT
B BHAC NPAKTAYECKH HePAaCTBOPHMEIX
B BOJE BellecTB, KOTOpHIE Ha InJa-
MOBHIX mJromaixax e 6yayr pa-
CTBOPATBCA  aTMocdepHEMH  ocaf-
KamH,

Ilonnoe ocaxipeHre codelt XecTKo-
CTH BO3MOXKHO IPH 60J¢e BLHICOKHX
teMneparypax (70—90°C); nuabmir-
KOM H3BECTH OCAXKAAWTCA KalbIMf H
MarCkui, NpH 3TOM MAarHHeBHE COJH
MOCTOAHHOH  XeCTKOCTH oOpasyior
KaJbI{HEBYIO HKECTKOCTh, 0CaXA2eMYI0
COIOH.

CopoBoe yMsrueH#He B OCBET/IHTe-
JAAX ABJAAETCA IIOKa METONOM 3HCIe-
pUMEHTANbHEIM, HO ©XHHCTBEHHO pH-
eMJeMBIM TIO YCAOBHAM c{packibae-
MBIX CTOKOB, [IpHMeHeHHe COAO-i3-
BECTKOBOTO METoJAa MAJA% TNapoBHX
KOTNOB He HCKAUYaeT HeOOXOAHMOCTH
NpHMeHEeHHR HATPUA-KATHOHUPOBAHHS
Ind rayBokoro yMardeHHs, HO ¢Bpoc
CTOKOB OT KATHOHHTHHIX (HJIBTPOB
GyJer He3HAUHTEILHBIM,

BriGop cxem o6paloTKH BOAM OCY-
LIeCTBASAIOT Ha OCHOBAHHH HODM, IIpH-
BeZeHHLIX B pasfA. 3, H B 3aBHCHMO-
CTH OT KayecTBa HCXoAMo# pomm, Ilpn
5TOM CJeAyeT MPHMEHATh MEeTOJAE, He-
KAI0Y210I{HE HCNOJAL3OBAHHE  arpec-
CHBHBIX peareHToB, TaK Kax B 5TOM
ciydae BOSHHKaeT HeOOXOAHMOCTb B
ofecreueHHH ChelHAJbHON 1IPOTHBO-
KOPPO3HOHHOHK 3aluthl  060pyHOBA-
HHf, TPYOONPOBOAOB H apMATYPHI, YTO
YCIOXKHAET annapaTtyphoe odpopmae-
HHe W 3Kcnayatanuio. CxeMbl cAefly-
eT OCYUeCTBAATH IO BO3MOXKHOCTH
NpAMOTOUHLIE (83 NPOMEXYTOYHOTO
nepekaunBaHusa BoAH. HeoGxoaumo
YUUTHIBATL OMHIT BKCOAYATANMH yCTa-
HOBOK, pafoTAIIHMX B aHAJOTHYHBIX
ycaoeHax. Jlaq NMoBepXHOCTHEIX BOJA B
cxemax Ge3 HSBECTKOBAHHAN B NENAX
obecmedeHds ONTHMAJBHEIX YCHOBHH
OpOBelleHAST TEXHOJOTHUECKOTO Npo-
necca mepel MPOSKTHPOBAHHEM cJle-
AyeT npoBoINTh B AaGOPATOPHHIX ye-
JOBHAX BPOSHYIO KOATYAALHIO H ofe3-
KeJe3uBaHHe BONH.

4-2. BLIBOP CXEM OBPABOTKH
BOAbl OJi MAPOBBLIX KOTJ/OB

OcHOBHLIMH KpHTEpHAMH  BLIGOpDA
cxeM 00pabOTKH BOAK AAA NAPOBHIX
KOTJIOB ABAAIOTCHA: BelHUHHa mpo-
IYBKHE KOTJIOB, COLepPXKAHHE YIVIeKHC-
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JOTH B I11ape H OTHOCHTE&AbLHAaA Ile-
JQUHOCTh KOT/AOBOH BOJKL

Pasmep mpOAYBKH KOTJAOB

ONpeNeNsloT [0 CYXOMY OCTaTKy; B
npenBapHTeNbLHBIX ‘PacyeTax MpPpH BH-
Gope cxeMul 06pabGOTKH BOAW M3 dop-
MYJL

8. 2 20,5 100

p= K.3— Ou.n%s.5"

rie P — pasvep NpOAYBKH IO CYXO-
My oOcTaTKy, % Daponmpou3BOAMTENL-
HOCTH; Gio.» — QA  ofpaloTannof
BOABl B TNHTATEALHO#; So, s — CYXOH
octaToK obpaGoTanuHofl BOAW, MI/a;
Sk p-— CYXOH OCTAaTOK KOTIOBOM BO-
OB AJ7 NDPRHATOrO B IIPOEKTE THNA
KoTJa, MFFJI; NPHHHMAETSS MO mac-
MOPTHEIM H SKCAAYATALHOHHBIM JaH-
HBIM,

Pacderdas BeJIHIHHA NPORYBKH AAS
KOTJOB. HABACHHEM, MEHBLIIHM HAH
paemuM 14 krefem?, He HOJKHA npe-
eplaTth 109%, 45 KOTAOR HaBJEHHEM
20 xkrefem? — 7% u 0% KOTHOB AaB-
aenveM go 40 krcfem? — 5% napo-
NPON3BOJHTENLHOCTH.

Onpegenende BEJHYHHB NPOAYBKH
BeJeTc ANS peXHMa MaKCAMAJbHBIX
noTepb mapa H KOHZeHcaTa, BhIpa-
KeHHBIX B NPOOEHTax OT NapONpOH3-
BOJMHTENbHOCTH KOTeAbHOH. Iada chm-
KeHHsl BeAHUYHHH NMPOAYBKH PeKOMEH-
Byercsi: a) yJaAydilleHHe CeRapalHOoH-
HBIX YCTPOHCTB KOT/a — BHYTpHGapa-
6anHEEe IHKIOHH, CTYNEHYAaTOe HCna-
DEHHe, CTYMNEHYATOE WUCMAPEHHE ¢ BH-
HOCHBIMH LHKAOHAMH; 0§} YCNOXHe-
HM& CXeMH BOAONOArOTOBKH, obec-
neuyBalOUlee CHMKEHHE COJECOfep-
AKAHHA,

OTHOCHTeABHASN meygou-
HOCTL KOTAOBOH BOAB paBHa
OTHOCHTENBHOMA LleJOUYHOCTH obpalo-
Tanuo#l BoAk: (pazfaBnenne KoOHJXeH-
CATOM W KOHUEKTPDHPOBAHHE codefl B
KOTJIé BeARUYHAY OTHOCHTEAbHOH lle-
JIOUHOCTH He H3MeHfieT) W Oupede-
Aaetca no GopMyie:

40”—!0.3‘1“)
S

(4-1)

K.B 0. B___

or T oT T

. (42)

rae I05:® — OTHOCHTeABHAs leA0y-
HOCTB KOTJAOBOH BOABL,
%
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o-® — OTHOCHTEABHER  IEeNOUu-
HOCTL 06paboTannoli Bo-
el %:;
L, — menouHocte 06paGoTan-
HOlt BOALI, MI-3KB/JM;
So.s —Cyxoft 0CTATOK 0Gpabo-
TaHHOA BOAbL, Mr/J;
40 — sxpuBaaent NaOH.

. Hleaounocts obpaBorannoh Bomep
clelyeT NDPHHAMATB: AJNR CXeM HaT-
PHA-KaTHOHHPOBAHUA — PABHOM  ille-

JQUHOCTH HCXOZHOH BOMABI, ANA CXeM
KOaryfAislind — HaTPHH-KaTHOHAPOBa-
HYsl — 32 BBHYETOM H3 LUEJOYHOCTH
HCXOOHOH BOABI AQ3b BBOAHMMOTO KO-
ATYJAHTA; LI CXEM C TNPEeXBAPUTEAb-
HEIM H3BECTKOBAHHEM — MPHMEPHO®
1 Mr-ske/n;, HJs CXeM BOLOPOA-HaT-
DHA-KATHOHHPOBAHHA H aMMOHMII-HAT-
PHA-KATHOHHPOBaHUsA (ycnoBHO) —
0,5—0,7 mr-ake/a; 1as cxeMm BoOdo-
POA-KATHOHHPOBAHHA C <«TOJMORHOHY
pereHepaumed ¢$uabTpoB — 0,7—
1,0 mr-3xB/a. ks

ITpn MexaHHYEeCKOM HJIH TepMHue-
CKOM [epeHaNpsKeHHH KOTeJbHOTO
MErajgja ¥ NpH HaJHUYHM HenJAoTHO-
CTefi B KOTeNbHBIX LUBAX HJAH MeCTax
BAJMBLUOBKH TPy6, rie KOTJAOBaA BOAA
MOJXET ynapuBaTbcf L0 KOHIEHTpa-
oy eaxoro Hatpa 5—10%, Bricokas
OTHOCHTERbHAR IIEJAOYHOCTD MOMKET
BL3BATb MEXKKPHUCTAJAMTHYIO KOPpO-
3HI0 HJAM TaK HA3bIBAEMYI0 K ayCTH-
YeCKYI0 XPYHKOCTE KOTEJNBHOrO Me-
Taaga.,

Coraacho npasuaam lNocroprexnaa-
30pa  <«OTHOCHMTEJABHASN  LIRNOUHOCTE
KOTAOBOH BOAM HJis NAPOBHIX KOTAOB
He HoNixHa mnpeBumats 20%. B na-
POBHIX KOTJNaX CO CBapHbIMH Gapafa-
HaMH MOXeT OuTh HONVUIEHO NOBH-
UIeHHE OTHOCHTEJNbHOH IUeJOYHOCTH
KOTIOBO# BOAW CBEpX IOMYCTHMOfP
HODMEH NPH TNPHHATHH Mep MO mpe-
AYNpexRIeHRIO MEXKPHCTAJNHTHOW
KOPPO3HY MeTasia».

Tlpn BeanunHe oTHOCHTENbHOM le-
JIouHoCTH ofpaloraHHoll BOOH 6olee
20% Heo6XOAHMO NpefyCMATPHBATL
ee HHTpaTHpOBaHMe.

Bubop cxembl, cHuxawoiuelr me-
JIOUHOCTL HCXOZHOH BOAM (KOJHHECT-



80 CBA3AHHON YMIeKHcHoTH), obyc-
JIOBNUBAETCA COREPXKAHHEM YIJIEKHC-
JOTH B Tape. '

CofepxaHHe YITACKHCAOTH
B mape B pacyerax no BHbopy
cxeM ofipaBGOTKH BOALI NPHHHMACTCH
‘B 3aBHCHMOCTH OT CXeMH noTpebne-
HHA Napa:

8) NpH UEeHTPAJH3CBAHHOM IOTpe-
Gnenun napa no 100 mr/kr npu o6s-
3aTeJbHOM OCYINECTBJEHHH BeHTH/A-
{IHH napoBoTO ofbeMa H MAPOUCTIONE-
aywlei annapaTtypsl; HajgeXHoe YAa-
JIEHHE YIJIEKHCAOTH NPH ITOM HOMXK-
'HO 3alMTHTL O0OpYHOBaHME H KOH-
NeHCATONPOBOAE  OT YIVIEKHCAOTHOR
KODPO3HH;

6) mpH paspeTBNEHHOR CeTH mO-
TpebuTeneli napa He Bwme 20 mr/xr.

Hns npefoTBpaleHHA YIAEKHCNIOT-

#O0f ~ KOPPO3HH  NaPOHCIIONBIYIOUIeH
ANnaparypsl M NApOKOHLEHCATHOTO
TpaxkTa peKOMeHAyeTCS [OPOBOAHTD

CReflyIoIKEe MepONpHATHS: Jerasa-
M0 KOHOEHCATA B Q[apOUCMOJIL3YIO-
iux annaparax {(IpH cCOfepXAHHH
YIJIEKACNOTH B nmape Gonee 33—
5 Mr/xr); aMHHHpOBaHHE NHTaTeNb-
Holl BOAH, ecaH norpefuTesH napa
AONYCKAOT Ha/lHYHe aMMHAKa B H3-
BECTHON KOHIIGHTPALMH (A03HpYyeTCs
0,4 Mr amMmuaka Ha 1 Mmr/er ceofol-
HOH YrAEKHCAOTH); NpPHMeHATH CXe-
MB O8pafoTkd BOAH, CHHXKAWOIIHE
COJepKAHNE CBA3aHHOMN YIIERHCIOTH
B8 HCXOHHOI BOZe.

- KOHUEHTPANHIO YIVIEKHCHOTH B Ha-
pe onpeiejdioT NpH  OTCYTCTBHH
Jleaspaund NUTATeNLHOA BOAH HAH
fipi  HCIONB3OBAHHH  Nea’spaTopoB
tana JCA (6es Oapforaxd) mo
wpopMyie:

s C02 = 22mﬂ. e%c.n (1 =+ 9), (4'3)

rae COp — KOHUEHTPALUS "YTAEKHCIO-
Thl B mape, Mr/kr; I, 5 — menou-
#oct, 06paboTanuofl BOAMW, MT-3KB/I;
¢ — pons paznoxetus NayCOs B KoT-
ne, npEHBEMaerca no rpaduxky {pHc.
d-1): to. 5 — BOAa obpaborannodl Bo-
Jbl B IHTATEeAbHOH.

. Konuenrpanumo yriexHcsaoTel B na-
e NpH fea3pallHM NUTATENbHOH BO-

a,zi
B

N w28 38w 5F
Kkrefem?
_3asncumocTs pazaowenus Na;CO,
OT BEBAEHHA B KOTAE,

@ — pasnoenie NesCOy B 2048X eZHRHUH; P — Aan-
ApHHE B KOTAE.

Puc. 4-1.

Ol ¢ GapboTaxeM ONpefeAdldorT WO
dopmyae:

COS = 22[1[0. 2%.p (al + G)r

rhe o3 — Aoasa paanoxenus NaHCO;
B KOTJe, paBHas npuMepuo 0,4 (60%
paanaraerca B GapfoTaxXHOM Qleaspa-
TOpE).

Briop cxemu ofpaGoTkn BOAH
A9 MapOBHX KOTJAOB OCYUIEeCTRAAET-
ci B COOTBETCTBHAH C PeKOMEHAAIHSA-
MH, H3JOXKEHHEIMH B § 4-1 M y4HTH-
BAIQIIHMH BONPOCH CTOKOB OT BOZO-
NOATOTOBHTENbHOH YCTAHOBKH,

JAna npHroToBAEHHA NHTATENLHOR
BOOK AJMS MAPOBHIX KOTJAOB PEKOMEH-
Iywores cneny}omne CXeMBI- oﬁpaﬁo'r-
KH BORBI! : 3

a) =HaTpul- KaTHOHHpOBaHHe — npH
B0AOCHAOMKEHNH KOTeJABLHON OT X03af-
CTBEHHO-TUTEEBOTO  BOJONPOBOAA H
ecAH 3Ta cxeMa JONyCTHMA NO. BeAH-
UMHEe MPONYBKH KOTJOB, KOHLEHTDA-
OHY YMJIeKMCAOTH B nape, OTHOCH-
TeAbHOHl IIeA0YHOCTH, AJH 3KPaHH-
POBAHHBX KOTAOB, TPeOYIOUIHX TAY-
GOKOro yMATYeHHs, NMPHMEHSIOT, Kak
Np4aBHAC, ABYXCTYNEHYaToe HaTPHE-
KaTAOHHPOBAHHE; s

6) HaTpHA-KaTHOHHPOBaHHE ¢ no-
SHPOBKOA HHTPAaTOB B 00palOTaRHYIO
BOJY = HAH HATpufi-KaTHOHHDOBaHHE
TocJe cXeM, CHHKAMAX UIeN0TIHOCTD
HCXOAHOH BOMEL;

B}  BOJAOpPOA-HATpH- K&THOHHpOBa-
Hie {(napaaaenpHoe HIH TOCAENOBA-
TellbHOE ¢ <«roMOAHOH» pereHepallitell
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BOJOPOA-KATHOHUTHHX (HILTPOB) —
aaa o6paloTku Bofbl M3 XO3AHRCTBEH-

HO-TINTBLEBOTO  BOJONPOBOAA, KOTAA
TpefyeTcs CHHIMKEHHe  INeJOYHOCTH,
COJIECONEPIKAHHA N YIJIEeKHCJHOTH
B mape;

Tr)  HATpHA-XJOP-HOHHPOBAHHE —
Las oGpaboTKH BOABL XO3AHCTBEHHO-
NHTLEBOTO BOAONPOBORA, KOrfa Tpe-
6yeTCH CHHXKEHHe LIeJOYHOCTH H KOH-
LeHTPAUMH YIJIeKHCIOTE B Nape H
BeANYHHA NPOAYBKH KOTJOB He IHIpe-
BHITAET HOPME;

)  aMMOHHA-HATPHA-KATHOHHPOBA-
Hue — A ofpafoTKH BOSH H3 XO-
3AHCTBEHHO-IHTLEBOTO  BOAONPOBOAA,
Korfa TpebyeTcy CHEXEHHe MOIeJ0d-
HOCTH, COJIeCOAEpXKAaHHA  KOTJAOBOH
BOREl M KOHIEHTPALHH YrAEKHCJOTHI
B [ape W OJHOBPEMEHHO HONWYCKAeTCH
AanudHe B nape aMMHAaKa,;

€) CXEeMHl, TNepeuHCNeHHWe B T,
«a»—«r'», ¢ NpPeIBAPHTENLHEM OCBeT-
JeHHeM ¥ KoaryJaanHel — Ajig  No-
BEPXHOCTHLIX BOA;

JK) HM3BECTKOBAHWE B OCBETJIHTENSX
H (HALTPOBZHHE HA MEXAHHYeCKHX
dunbTpax — Ml NOBEPXHOCTHHX BOJ,
Korfja tpefiyercs OCBeTHAEHHe, KOary-
JALHs, CHHXEeHHe IeJlOYHOCTH (yaa-
JIeHHE CBASAHHON YrAeKHCNOTh ), 0bes-
JKeNe3UBAHHE H3IBECTKOBAHHWE ¢ JO3H-
pPOBKOfi COARl B OCBETIMTENAX MpPH
t=>50--70°C ‘{(cxeMa SKCIepHMeH-
TalbHasg) — OAA MaKCHMAaJLHOro yha-
JeHHE CoJel MeCTKOCTH B BHAE He-
PACTBOPHMEIX OCANKOB.

Adnsg ofesmenesnBaHNs  apTesHaH-
CKHX BOJA, OOBIYHO COJIepKAIHX XKe-
JAeso B Buge F2, pexomenayerca cxe-
Ma: aspalud, obe3aKene3uBaHHe HA
bHALTpe, 3arpyKeHHOM CcyabboyrieM
{C HaHEeCeHHLIMM Ha HEero OKHCAAMH
Keaeaa).

A naposmx KOMIOB, JAOnycKalo-
IHX BHYTPHKOTAORY®  06paloTKY,
oCyIIeCTBASAETCA COOTBeTCTBYIONAs
COCTABY HCXONHOM BOAH JO3HPOBKA
IMEJOMHHX peareHTOB B NHTATEALHYIO
BOXY, MArHHTHas o6paloTKa BOAH
HIH JOKOTAOBOE  TEePMOXHMHUECKoe
yMArdeHHe HCXONHOK BOABI NpH 00s-
3aTe/lbHOM YAaJleHHH IHAaMa.
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4-3. TPAGMYECKHE METOJ]
BhIBOPA CXEM OBPABOTKH
BOJABI AJSI APOBbIX KOTJOB
THIA OKBp

Jlna coxpatileHHa 3aTpatr BpPEMEHB
TNpH BHNOJHEeHHH AHAJNHTHIECCKHX Pace
weTos no BHOOpY cxeM o0paboTKH BO-
KBl HHXe TPHBOAUTCA TIpadHUecKHR
Meronl enifopa cxeMbl AJA NAapOBHX
kKoraos tuna JKBp. Ilo rpaduxkam
IPOBEPAETCH BO3MOXKHOCTL TPHMeHe-
HHs HakGoJdee M[poOCTOli CXeMHl HAaT-
pHH-KaTHOHHPOBAHUSA MO TPEM NOKasa-
TedAM: TPOAYBKE KOTAOB MO CYXOMY
OCTATKY, OTHOCHTEABHOH ILUETCOYHOCTRH
KOTAOBOH BOJALl H KOHUEHTPalHH yr-
JeKHCAOTH B mnape. OxoHuaTeapnoe
pemmenie no Bubopy cxemsl obpabor-
KM BOJAH TIPUHUMAaeTC B COOTBETCTBHR
¢ PEKOMEHIAUHAMH, H3JOMKEeHHLHIMH B
§ 4-1.

TMpuuats caenyiomue 0603HaAYCHAR:

Su.n — CYXOR OCTATOK HCXOXHOR
BOIM!, MF/J;

Sy.s — CYXOH 0CTAaTOK KOTJ0BOR
BOJAK, MP/J;

8,., — Cyxoft ocraTox oGpafoTah-

HO#t BOAB, MT/A;
AS -— ypeaHyeHHe CYXOTO OCTATKa
HCXOAHOA BOABI IpH o6pa-~
GoTke ee Yo CXeMe HaT-
pHA-KaTHORHMPOBAHHRA, MT/JL
JK, ., —obllas KeCTKOCTb HCXOA-
HOlt BOZBI, MI-9KB/J,;

JK, — Kap6oHATHAA XeCTKOCTb HC-
XOZHOH BOALI, MT-3KB/J;

AH'ca— KaABLHeRAA KECTKOCTh HC-
XoaHOH BOAL, 9 oOmeR
HECTKOCTH,

A Mg — MarHMeBag MECTKOCTh HC-

Xoawoft Boaw, 9 oOmeR
SKECTKOCTH;

I, — oTHOCHTE bHAs mea09-
HOCTB, %,

Hi, .- 1menounocTe RexoaHoR Bo-
ABl, MI-3KB/J; .

1], ,— weaoutocTs  06paGoTanHoR
BOAbI, Mr-3KB/J;

LI, ,— IeA0UHOCTL KOTJ0BOR BO-
AL, MP-3KB/A;



¢y, g~ A0MA  06padoTanHol BOAR
B MHTATEABHOH WM, YTO
TO JKe, IOTEPH Mapa H KOH-
JeHCaTa B A0J9X OT Mapo-
NPOHBBOAHTENBHOCTH - KO-

 BABHOH;

-P — npoayeka wora0B, %.

Ias rpaduyeckoro BuiGopa cxeM
06paboTKH BOALI, IOMHMO KauecTBeH-
HBIX MOKA3aTeNieH MCXOLHOH BOALI,
HeOOXORUMH  clIeAyloliHe JaHHBE:
THH KOT/Ad, 9TO0LI YCTAHOBHTL, KAKH-
MH CenapanHoOHHBIMH YCTPOilcTBAMH
ofopyRoBaH KOTed, T. €. KaKHM rpa-
GHKOM MOAbL30BATHCE AJASK ONpefefe-
HHUsA BeJHYHHE! NPOLYBKH KOT/AOB, Hea-
apauya AOMKHA OCYUIECTBAATECA C

6apboraikem mapa.
fIpumep. B KOTeNLHOH yCTaHOBJe-
EE Komiel Tena JKBp-20-13  (cyxoh
OCTATOK) KOTVIOBOH BOAB Skp=—
=10000 mr/n. Hoas XuMmuyeckH of-
paboTaHHON BOABL B NHUTATETbHON
®o.5=0,5, ZHeaspauus nuTaTENLHOH
BoAH TNpOBofHTcE B OGapfioTaXKHOM
Aeasparope. McxoZHad BOAAa M3 Xo-
3AHCTBEHHO-IHTLEBOTO  BOJONPOBOAA
HMeeT  KAaueCTBEHHBIE  ITOKA3ATENH:
Sap=1000 Mr/a; Kgs=10 Mr-sks/n;

M,
Hyg=L M

0 1 20 30 40 50 60 70 80 S0
Woa. 100 38 80 70 60 50 40 30 20 18 ¢

AKy=Iys=7 wmr-sxs/n; Kca=51%
OT Kun; Kmeg=49% or XKya.

Mo rpadnuky Ha puc. 4-2 onpemens-
€M BeNHYHHY AS, Ha KOTOPYIO YBeJH-
YHBAETCA CYXOH OCTAaTOK BOAB INpH
ee 00paboTKe no cxeMe HaTpHR-Ka-
THouuposanns. Has storo Ha ocw op-
AMHAT HaxoZuM TOUky A, orseuaro-
HIYI0 BeJHIHHe of0meH XKeCTKOCTH

rp=10 Mr-sks/n, ¥ nposoguM ¥3
Hee napanaielpHyio OcH alemuce, Ao
NEepeCedeHua ¢ JYyuoM, COOTBETCTBYIO-
IHM KaJBLHEeBOH KeCTKOCTH Keoa==
=51Y% (roara 5). Hs 1ouku 5 onyc-
KaeM NepneHiXHKyJaap Ha och aGCILuce,
Ha KOTOpOH IaHO YBeJHYeHHe CYyXOro
ocrarka npH ofpadoTKe BOAH IO CXe-
Me HaTPHH-KATHOHHPOBaHHA: ToyKa B
coorBeTcTByeT AS~270 mr/a. Caexo-
BATRNBHO, CYXOR OCTATOK BOAM, 06-
paforauHoH 1o cxeMe HATPHH-KaTHO-
HMpoBaHHSA, 6ymer Sor=1000470=
= 1070 mr/n.

ITo rpadury Ha puc. 4-3 oupenpens-
eM BO3MOXHOCTb NIPHMEHEHHS CXeMbl
HATPHH-KATHOHHPOBAHHA 10 KOHIUEHT-
pauMu yraeKucioTs B nape. O 370-
ro0 #3 Touku JK Ha ocH alcuuce, Co-
OTBETCTRYIOWEH ao.r=0,9, BOCCTaHaB-
nMBAEM TIEPTEHAUKYIAD
Zo Touku H mepeceue-

L P
08% HMdA ¢ JHHHEH, mapan-

/XA

JeJBHOR ocH  abcuuce,
- NpOBeJeHHOA H3 TOYKH

%

TN

COOTBETCTEYIOI e

/
E,
/f// IHEJIOUHOCTH 00paboTaH-

i

HOR BOAB, PaBHON Ime-
JO9HOCTH HCXOAHON BO-

AR, T. E. nE=
=7 mr-sksfn. Touxa H

0.B=—

JexuT B obJgacTH mnpH-
MeHeHHs cxeM o6pabort-
Ki BOAH, ofecneuunai-

._\ N ////%f//
W7/ /,///ﬁ/
V)4

HHX CHHXeHHe INeJod-
HOCTH HCXOJIHOH BOAH,

1 T. e, cxeMa HaTpHi-Ka-

I THOHUPOBAHHA HO COfEp-
2 I HAHHK YIVIGKHCAOTH B

| a5 nape HeNpHMeHuMa,

4 - IMo rpaduky Ha puc.
0 7 700 750 171 [ 7

Puc. 4-2. ¥YBeauueHHe CYXOro ocTaTka BoZW (AS) npu ee
0o6paboTke NO CXeMe HAaTPHI-KATHOHHPCBAHHA B 3aBHCHMOCTH
OT JKeCTKOCTH HCXOAHOH BoAbl (Hy, o).

4-4 onpelnesAeM BO3MOXK-
HOCTb NPHMEHEHHS cXe-
MBl HHCTOTO  HaTpH#-
KaTHOHHPOBAHAA MO OT-

59



-
3
g

d A k""-“"--.
) W I oyl

o'af 23 8% &7 08 -

Prc, 43, Onpexeaexye BOSMOWHOCTH DpHME-

HERHY CXeMH HATPHH-KATHOHHPOBaHHA - O

KOHLSATDAMHN YPASKHCAQTH B mape g(npH
Gapbotawnolt teaspauum).

L, ,=Tmeaouncctk 0Bpaboraniof uoxu:f.;,o

L
: B g
2023 oBpafoTaMOR BOAW B BMTATEAbHON; pll =
ASCTh NPHMEHEHHE CYeMu™ HATMR-KATHORADOBAHKN;
B = 08JECTH CEIEN €0 CHHAKEHHEM HOHUSETQALHN
YrAGKHENOTW; | — KOHUERTDINWL YTAEKKCAOTH B hape

COy =20 urjur; 2-— KouUEHTPanud YrickHCAOTH
& nape COy = 100 MESxr.
py|
12 !
qwl 5 NP
~. 8
R L M
o8
® P
! A 17
oy X
T |
T i Sos
T 200 400 GDO 30D 1000 1200 i

Puc. 4-4. Onpegeaente BOSMOKHOCTH mpuMe-

HeHHY CXeMB HATPHI-KaTHOMWPORANMA NO Be-

JAMYHHE OTHOCHTEAbHOR MENOYHOCTH KOTAO-
Boft BOJNL

i, o = menousocts obpalioTaHEol BOAM; S, 7 —

cYL0R ogTatok  obpsboTaHmod BOAM; A — obaacrTn
NpRMeREHAY HSTPHH-XATHOHHpOBatuA; 5 — ofaacrs
NDPUMEHRHNT HATPAA-NATHONNPOBARNT € HHTPATHPOBA~
HHeM ARGO ¢O CHMAKEHHEM LLeNOMHCETR) J — .,'-

= 20%.

HOCHTEe/ILHOH LISAOUHOCTH KOTJOBOMN
BOAE, HCXONA H3 TOTD, 4TO OTHO-
CHTe/MbHas MenouHocTh npu ofpabor-
Ke BOAH O CcXeMe HATPHA-KaTHOHH-

POB2HHA COOTBETCTBYET DABEHCTBY
o’ = L5:".  Ha ocu opEHHAT O1-
KAaIHBaeM  WENOUHOCT:  oGpabo-

TAaBHOH BOIB, HCXOAH H3 paBeHCTBA
60
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Pue. 4:5. OnpeleieHHe BeJHYMHH OPOAYBKR

KOTNOS, %, B 3ABACHMOCTH OT CYXQrO OCTar-

Ka 06paloTanncH BOAK .?o,, npu Sy g ==
- Mrfa.

npu Harpuit-katHonupoBarun Ul o=
Xu=T wr-3ge/n (Touka
K), u Ba ocn abeumce — cyxoh ocra-
TOK 06paloTaHHOA BOZH, ONpefeneH-
HHA ¢ noMompbio rpaduxa pHe. 4-2,
Sxs=1070 mrfa (rouka JI). U3 To-
gek K u JI BocCTaHABJIHBaeM nepned-
KMKYJSpH, TOUKA nepeceveHHA KOTO-
peix M, kax BHAHO, Jexur B obnac-
TH NpuMeHeHus CXeMul HaTpHA-KaTHO-
HHAPOBAHWA ¢ HUTpaTHpoBaHHeMm. Be-
JMMUHHA NPOAYBKH KOTJOB ONpelenneT-
cq no pac. 4-5 uay 4-6.

Tockoabky koten JKBp-20-13 o6o-
PYNOBAH YCTPOACTBAMK AAS ABYXCTY~
NEeHYaTOr0 HMCHAPEHHS KB BLIHOCHLIMA
UMKIOHAMH, CYXOfl OCTaTOK KOTJOBOR
BOXH JNonyckaercs po 10000 wmr/a,
NoTOMY BeJHYHHY NpPOAYBKH KOTJIa
onﬁenenﬂem no rpaduxy puc. 4-6.

a ocm OpAHHRAT OTKAafuBaeM
Sos=1070 mr/n (touka H); ma Tou-
ki H nposoAsM mnapalfelbHYI0 OCH
alcuuce A0 nepecededHs ¢ AYYOM, Co-
OTBETCTBYIOIIMM @os=0,5 (Touxa 0).
M3 Toukun O omyckaeM nNepneHpMky-
afap Ha och abemuce (touka /7). Kak

- — e~
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PHc. 4-6. Onpenedckne BelMUMHE MPORYBKH

KOTAOB, %, B 33BHCHMOCTH OT CYXOr0 OCTaT-

Ka oGpaéoraHnoﬁ BORH Sp. p OPH Sy 5=
= 10000 wr/a.

BHUAHO, BEIMYHHA NPOAYBKH HeBeIHKA
H N0 9TOMY NOKA3aTeN0 MOXHO Ohi-
a0 OH NpAMEHHTL CXeMy HaTpHi-Ka-
THOHHPOBaHHs.

Taxum obpasom, rpadHueckag npo-
‘BepKa BO3MOXKHOCTH HPHMEHEHHs cXe-
MB HATDHA-K4THOHHPOBAHHA (AJAHA yC-
AOBUA, NPUBENEHHKX B OAPHMEpe) no-
KasaJja, 4T0 O COAePXKAHHIO YTJIeKHC-
JOTH B NMape OHa He MOAXOAHT, HeoG-
XOIHMO DCYIIECTBHTbL CXeMYy, CHHXKAIO-
myio comepXaHHe OHKapGOHATOB B
HcxopHoft Bofe. Jlns BoaompoBoAHOR
BOON TAKHMH CXeMaMH MOTyT OHTh
BOJOPOA-HaTPUH-KaTHOHHPORAHHAE, Ha-
TPHA-XJ0p-HOHHPOBARHE, €CIH B 1ape
DONYCTHMOE COAEpKAHWE AMMMAKA,
HATPHI-KaTHOHNPOBAHHE ¢ AMHHHPO-
BaAHHEM W HHTPATHPOBaHHEM HJAH aM-
MOHHH-HAaTPHA-KATHOHMPOBAHHeE.

4-4. BbIBOP CXEM OBPABOTKH
BOABbI N4 MOANMHTKH
TENJAOBbIX CETEH

Bubop cxem o6paboTkm BOAHW AAA
NOANMTKH TEIJIOBHX CeTel OCyIecTs-

NFETCH B NepBYI0 Quepeldb B COOTBET-

. CTEHH ¢ YKa3aHHAMH, KINOWKEHHbIMH

B §4-1.

a) 3AKPBITAAl CHCTEMA
TENJOCHABXEHUSA

KauecTso BOAH AJMA NORMHTKH Ten-
JACBLIX ceTell C SaKpHTOR CHcTeMOR
TeMJIOCHAGMEHHA HNOJXKHO COQTBETCT-
BOBATb HOPMAaM, [PHBEACHHEM B
Taba. 3-6. B 3aBACHMOCTH OT KauecT-
Ba HCXOAHOfi BOAH NOANHTOYHAS BOAA
JOJKHA NOABEPraThCA: OCBETIEHHIO
H KOaryJsauuH (ec/qH BORA TOBEPXHO-
CTHas}, JeadpallHH, CHUKEHHIO Kap6o-
HaTHO#  xecTKoctH g0 0,7—1.5
MT-3KB/J, T. €. M0 KauecTBY HCXOmHOH
BOOH U HOpMAaM NOAGHPAOTCS COOT-
BETCTBYIOIHE MeToAn o6paboTku, Ko-
TOPHE B COBOKYIIHOCTH COCTaBASIOT
HeoOXOoAMMYIO CXeMy oGpaGOTKH BOAH.

[IpHroToBAcHHEe TIOANHTOUHONA BOMD!
ANS TenfioBHX ceTefi ¢ 3aKpuTOf CH-
cTemoli Tem1ocHaleHHS peKoMeHAy-
eTCA BEeCTH M0 CASAYIINHM CXeMaM ¢
nochenyioniefi Aeaspanueft:

AN BOAW M3 xoaaﬁc’raenno-nms-
€BOT0 BONOMPOBOJIA:

4) ORHOCTYNEHdYaToe HATpUA-KaTHO-
HHPOBaHHe — XapGoHaTHAA XKeCTKOCTH
HcxoAHoll BoAWM 70 6 Mr-3KB/A, ocra-
TouHan obulas KecTkocTs obpaborau-
Holt BoAw okoao 0,1 Mr-sksfa;

6} BONOPOA-KATHOHWPOBAHUE C «TO-
Joguofi» pereHepauuess GHALTPOB, —
KapGOHATHASA XKeCTKOCTh HCXGAHOH BO-
Au Ooaee 6 Mr-ske/a; ocTaTouHan
KapOGonaTHas MXecTKocth o6paloran-
Hoft Boan 0,7 — 1,0 mr-sxe/n;

NS NOBEPXHOCTHBIX BOJ:

B) cXeMa M. «a» ¢ TIpeABAPHTENb-
HOf Koaryasumeli W ocBeT/eHHeM o6-
pataTniBaeMofl BOIH

r) H3BECTKOBAHME ¢ Koarynanuef,
OCBETJAeHHEM H C NOCJHeAYIOLIHM MNoj-
KHCJIeHHEM OJ4 CTaGIH3ALHA,

Tlpn uwacTHYHOM ROANHTKE 3aKpHI-
THIX TETJIQBHIX ceTell TpPORYBOTHON BO-
BOf KOTJIOB BCH OCT&JAbHAS TOANMUTOY-
Haa BOAA AoMXKHa OHTE TAYOOKOYMST-
genHoft. HauGonee uenecoofpasnniv B
9TOM cilyuae 4BJsfercs HaTpHA-KATHO-
HHpoBaHue. Ilpu HefGonbmOM pacxoje
BOJAH Ha MOAMHTKY TEINJIOBLIX CEeTel ¢
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3aKpHITOH CHCTeMON TenioCHaGxKeHHA
B KOTE/IbHHIX C TMapOBLIMH KOT/IaMH B
KauyecTBe TOAMHTOYHON BOJW pallHO-
HaAbHO MCIOJAb30BATE NHTATENBHYIO
JleaspHPOBAHHYIC BOAY.

pu noporpese Bonw Ao 95°C B Bo-
JorpeAHEX KOTeMbHBIX € TYTYHHEIMH
CEKIHOHHBIME  KOTJAaMH  (3akphiTas
cHeTeMa TensocHaOXeHHsA) XOmycKa-

eTcs [IpPHMCHCHHE MarHHTHOH
06paGoTKH BOABI B COOTBETCTBHH
¢ DPEKOMeHNAUHSAMY, TPHBELCHHEIMH
B § 2-3.

6) OTKPBHITAA CHCTEMA
TERNOCHABXKEHHA

KauecTEO BOAB AAA NOANMTKH Tell-
JOBHIX CeTefl C OTKPHITOR CHCTeMOlt
TEITOCHAGKeHHs! JOJIKHO COOTBETCT-
BOBaTH HOpMAaM, NpHBEREHHKIM B Ta6J.
3-6. I'loanuroynas BOmAa NOJMKHA MOA-
BEPraTbCH: OCBETAEHHIO W KOAryAalHH
(ecmH BonMa noBepXHOCTHam), CHIXKe-
HHIO KapOoHaTHOR XecTKocTH a0 0,7—
1,5 wr-sxs/n,  ofessapaXKHBaHHIO,
Heaspauud. IToanATounas Boaa MOJK-
H#a vymosaersopats ['OCT 2874-73
<«Bopa nuthepaa».

[IpuroroBieHne mMOANMHTOYHOH BOAK
ANsa TeNMOBHX ceTefl ¢ OTKPHTOH CH-
creMoH TemNTOCHAGXeHHA pPeKOMeHIy-
eTcsl BeCTH NO CAeRYIOIHM CXeMaM ¢
nocaeRywmeil geaspanten:

4} HaTpUA-KaTHOHHPOBAHHE ~— Kap-
GoHaTHAR KECTKoCTh HCXOAHOH BOJH
Ao 4 Mr-3kB/a; ofuag XKecTkoctb 06-
paBoTanrodl Boanl okoJsio 0,1 Mr-3ke/a;

0) BONOPOA-KATHOHHPOBAHHE € XFO-
JONHOR» pereHepandelr GUABTPOB —
KapGOHATHASA XeCTKOCTh HCXOMHOK BO-
as Oojee 4 Mr-sgB/JI, ocTaTouHas
KapOoHaTHasi XecTKocts o6paboran-
Holl Boam 0,7—1,5 Mr-3ks/a.

s UeATpPATH3OBAHHBIX CHCTEM
TOpPHAYETO BOROCHAGKEHMS KayecTBo
BOIM NOJIKHO OTBEYATH HOPMAaM, MpH-
peneHHEIM B Tafa. 3-6 u 3-7.

Jns OpHroTOBNEHHA BOOB H3 XO-
3afiCTEEHHO-NIUTLEBOF0  BOJCTIPOBOLNA
HCTIOAB3YIOTCH CAenyioniue cxeMp 06-
paboTKH BOAHL:

1) ecan JomyckKaeT KauecTBO Hc-
xoanoit Bophl (cM. ra6n. 3-7), ocyile-
cTBAsieTc HanOojiee MpOcTafg cxeMma
MarH4THOH 06paGoOTKH B COOTBETCTBHH
c§ 23

2) cM. n. «a» u «G».

Pasgea narweil

PACYHET OCHOBHOTO OBOPYIAOBAHHA
BOAONOATOTOBHTEJIbHBIX YCTAHOBOK

5-1, OCBETIMHTEJH

OcBeT/MTe/IM  TNIPHMEHAKWTCH AN
yaaJeHus H3 BOAH COJLINMX KOJH-
9eCTB B3BENIEHHMX BeLIecTB, KOaryJs-
IHH ¥ H3BecTKoBaHug (cM. § 2-1 u
2-2).

ITpuHoun paGoTH OCBETJHTENel OC-
HioBaH Ha BBoge ofpabaTEBaeMOH Bo-
OBl HNOL CMOA B3BEINEHHOTO MIJaMa,
KyZa DOABOAATCS MW HeOoGXOAHMELE
pearenthl. IlliamM OZHOBpeMeHHO Hr-
paeT poNb KOHTAKTHON Ccpennl, rie
TIPOUCXOASAT peakudd OCAXKILHHS, H
B3BeIlIEHHOTO NLTAMOBOTO (pUALTPA, B
KOTOPOM MeJKHe JACTHYKH YKDYIHA-
I0TCA M OTBOAATCH Hepes MIAMOYII-
JOTHUTENH.
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OcHOBHBIE pacueTHHE NapaMeTphl
ocseTMuTeNlell 3aBUCAT OT paAfa dak-
TOPOB: CBORCTB HCXONHOH BOAH, Me-
TOAOB ee OO0palOTKH, TeMmepaTyph
TIOZOrpeBa BOAHW, pasMepoB amnapara
H APYTHX AaHHLIX, ONpeenseMulX IKC-
TMepHMEeHTANLHEM NYTeM WJAM NPH TeX-
HOJIOTHYECKHMX HCNBITAHHAX aHAaNOTHY-
HHX annapartos. IlosToMy ocBeT/IHTe-
JH cliegyeT noAGHpaTh H3 KOHCTDYK-
nHi, pa3pabOTAHHEIX CHENHANTHIHPO-
BAaHHBIMH OPraHH3aUHAMH, MO NPOH3-
BOANTEAbHOCTH. IIpOH3BOAHTENBLHOCTD
OmpedeNseTCs MO CPeIHEYacOBOMY
pacxony BOHE, KOTOPHHA YUHTHIBAET
OJIe3HYI0 DPOH3BOBUTENBHOCTL BOLO-
NOArQTOBHTENBHON YCTAHOBKH H pac-
XONl OCBEeTMHTeAbHON BOAH Ha cober-



BeHHBie HYXHH ¢ YYETOM IPOZYBKH
CcaMoro OCBeTARTead. Jas mnposeje-
BHA KOATYASIIHA HCIOML3YIOTCA B OC-
HOBHOM annapatel MHUY-2,
LIHHUHM-3 u moaupurauxn, paspabo-
taunsie BTH., OcuoBnme rafapurhl
9TUX ANNApaToR NPHBENEHH B pasm. 8.

B ocBetaMTeNle ANA KOATYJSALHMHA
{cM. puc. 8-7) nomorperas BojAa INoO-
AaeTca B BO3AYXOOTAeNnuTedb 3 H, OC-
BofOXJeHHAaA OT My3HIPbKOB BO3AYyXa,
N0 pacnpefeTHTeNAbHEM TpyGaM 4 1o-
CTynaeT B HHXHIOI 9acTh OCBeT/IHTe-
Jf 4Yepe3 TAHTeHUHAJMbHO pAacnoso-
JeHHBie conna,

Tyna e HeCKOJBKO BHIIE MOPH3OH-
TaJbHOR OCH COMJ MOAAeTCH pPacTBOP
koaryasHTa 16 W elle BHIIE PacTBOp
nosuakpunaMuga 17,

BBoA KoaryJasHTa MoOMKeT IIPOH3BO-
IUTLCA Nepel BO3JYXOOTHAEMAHTENEM.
PactBop miescuH npH HeoGXONKMOCTH
noANeAa9HBaHHA NoJaeTcs B oOIHE
TpyGONpPOBOA MCXORHOR BOMHL.

Bopa ® KOAaryJASHT IepeMellHBaioT-
cq Gaarojaps BpaliaTeALHOMY JBH-
KEHHIO, CO3AABAEMOMY CONJAaMHM, NpH
3TOM W3 THAPOOKHCH aJIOMMHHSI M
yacTHYeX, BHOCHMEIX o6pabaTHBae-
Mot Boflof1, o6pazyerca maam. Illaam
co3aeT KOHTAKTHYIO Cpenpy, depes
KOTOpPYI0 HpoXoAHT oOpabarpiBaeMas
pofa. I3 BepxHef 9acTH KOHTaKTHOH
cpeApl UIaM LIaMOMPHEMHLIMH TpPY-
6aMi 6 OTBOAMTCH B IUNAMOYNJOTHH-
Tels 7, 4 KOAryAHpoBaHHaa BOJa MpoO-
XONHT B3AlEHTHYI) 30HY OCBeT/ICHHH,
BEPXHIOK Ppas3fedHTeNbHYIO pPeIlieTKy
13 u cGopuuimM xenoGoM [0 oTBOAHMT-
¢l B pacupedc/HTe/IbHOe YCTPOHCTBO
11, B HWKHeft 4acTH OCBeTJHTENS
AJ1 rAlleHHs BPALIATEJNbHOTC IBHXKe-
HHA PacNONOXeHH! BePTHKAaNbHLIE Te-
peropofixu 12, HampaB/sIOLIAE NMOTOK
BOAM BBepx. B HeKoTOpBLIX KOHCTPYK-
OHAX OCBeTJINTeNell BHU3Y TaKXe BH-
HOMHAIOTCA ['OPH3OHTANbHEE YCIIOKOH-
TenbHHe neperopofkd. ITocTynuBuias
B INAMOYIIOTHHTENh BOAA, OCBOGO-
AHBHIACH OT HIlaMa, o KOMJAexTopy &
# Tpy6GonpoBony 9 OTBORHTCA B H3Me-
PHTEAbHHA OTCEK PACTIPEAETHTENBRO-
ro yerpoficrea 1. Ulnam ymaoTHAET-
cfl H BLIBOJHTCH H3 INIAMOYIIOTHHTE-
Js yepes MpoAyBOuHbIe TpyGoMposo-

Abl I5 mpH mepuomMYecKoil ¥ Henpe-
PHIBHOT MpPOAYBKe.

PaGoune ueprexs A1s HOpMalsHO-
r0 pafa OCBeT/NHTeNell, KOTOpHE cAe-
fyeT MPHMEHATE [PH H3IBECTKOBAHUH
H H3BECTKOBAHHH ¢ KOaryJslHed,
ofe3Xene3nBanHeM H 0GeCKpeMHMBZ-
uueM, paspaGoranst CKB BTH no
IBYM KOHCTDYKTHBHHIM CXeMaM:

1) ocBeTAHTEeNM NPOH3BOJAHTEALHO-
cTeio 63, 100, 160 m 250 w3/
(pnc. B-1,a);

2) ocBerAHTEeAH NPORIBOAMTEILHO-

ctero 400, 630 w1000 m3/u
(puc. 5-1,6).
Ocserauremn  xoHcTpyKune CKB

BTU o6aamaior paxoM TexXHOJOrHUe-
CKHX H KOHCTPYKTHBHLIX NPEHMYIECTB

no CPABHEHHID c OCBETJHTeNAMH
IHHHH MIIC:

1) cHMXeH pacXol MeTaana, ympo-
I EHEI OTHeALHbIE KOHCTPYKIIHH,

YMEHbIICHa Macca ocBeTauTeNel;

2) BnifpaHa Gosee mpocras KOHOH-
Typaunsa KOpPHycos;

3) yMeHbIIeHa BHICOTA OCBETHTE-
Jdefi, uTO COKpamiaeT BHICOTY CTPOH-
TeJBHOR YACTH, KOJHYeCTBO Ilepexof-
HEIX MJAOWEAN0K, JeCTHHL H Np.;

4) coxpameHa MOBEpXHOCThH OCBET-
JHTeNeR, KoTopana AOMIKH2 HMeTb Tell-
JIQBYIQ H3OJALHIO.

FaGapuTHele pasMepll OCBETJHTe-
Jdefl HOpPMANBHOTC pAfa NPHBEACHH
B paza. 8.

IlepeuncieHHble daKTOPH COKpama-
0T CTOHMOCTL KaNHTAJLHLIX 3aTpar
Ha COODYXeHHe OCBeT/HTeaell w
YMEHBLIIAKT pacxoAbn Ha HX 3KCIAya-
TALHIO.

Jns ofecneuenns Hagexnofi paGo-
Thl OCBeTVIHTENEeH HOpPMaJLHOTO pARla
H NCJAYYeHHS HNPGEKTHON NPOH3IBOIM-
TeABHOCTH HeoO6XomuMo  CcoGaI0AaTh
CReAYIOLIHE YCAOBHS:

1) noaorpes BOABLI NPH H3BECTKOBA-
HUH AO/XeH npousBonuthes xo 30°C;
Ans ofecliedeHHss HOpMadabHOl paGo-
THl B3BEWIEHHOTO INNaMOBOTO (QHALT-
pa KoJeGaHKHA TeMNepaTypH He NOJK-
Hbl npepnirate =+ I°C/u; nocrosHcTRO
TeMniepaTypt ofpabathiBaeMol BOILY
IOMKHO ObecneudBaThCs ABTOMATH3A-
uMefl nomorpesa;
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CxeMnl ocBetauteaei AN H3IBECTKOBAHMH BCAN.

& — OCRETAHTENM (IPOHSBOAHTEARHOCTRIO 63, 100, 166 H 250 MA/u; 0 — OCBETIHTEAH CPOHIBOOHTEABHOCTREY 400,
620 W 1000 M3y

2) comepxaHHe B3BeHIEHHHIX Be-
WecTE HCXOAHOR BOAM He JAONKHO
npepbiwath B nasoaok 800 mr/a, B oc-
TalbHoe BpeMda rozaa-— 200 wrfn; o6-
ollee  KOJAWMECTBO  o6pasywlerocs
ocanka Qg no 1500 mr/a;
~ 3) BennuMHa qum— MACCOBOE OTHO-
HOIIEHHEe COAepPKAHHA B OCafxe, BHI-
MedsoNeMes B OCBETJIHTENe, MarkHe-
BuIX cosiefi B mepecuete Ha Mg(OH),
H KalbIHeBHIX CoJell B mepecdeTe Ha
CaCOQg - ne nomxua npesbimats 0,15;
gu Onpefenaserca no ypaBHEHHIO

& 29 {{Mglu. 0 — IMgloer}
w = 50 {[Caly.o—[CaJoer+ Du}-0,37 Dyd?
(5-1)
rne {(Mglus u {Calya—cooTBETCTBEHHO
COIePKAHRE MATHRA M Ka/blHsa B nc-
xofuoft Boge, Mr-sKB/E; [Mg]loor
[Ca} ger — cOOTRETCTBEHHO conepx{a-
H#ne MAaTHHES H KanblHs B BoAe mocne
H3BECTKOBAHHAS, Mr-skefn; Ds— noaza
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H3BECTH, ONpefeasemMasn H3 ypabHeHHA
(2-1) mnm (2-2), wmr-sxefn; b-—-co-
zepxanue CaCO; B H3BECTKOBOM MO-
aoke, % wmacew Ca(OH)s, coaep}xa-
IEerocH B HeM.

Ilpr orcrynienun oT nepeuucsieH-
HHX YCAOBHA NPOR3BOJHTENBHOCTh OC~
BeTAYTeAq, M/t HOJMKHA GBITH YMEHB-
IeHa TPHMEPHO RO CAEAyIOUIMX Be-
JIHIHH:

Temneparypa Pacueriad Op oMY BOAR
LY HOnOPp:BCB BOAM te.ubnocﬂ;o%i _I'I!)Oek'l‘
0,15 25 90
0.2 a 90
0,2 25 85, .

[pr nonporpese Boaw po 40+1°C
H 3HAaWeHHAX au He GoJdee 0,15 Bo3-
MOXHO yBeNHUeHMEe NpOeKTHOR npcms-
BOAHTENBHOCTR  OCBETJIHTeJ el
115%. Honyckaercs dopcupopke npo-
H3BOAHTENbHOCTH A0 125% npoexr-
nHofi, HO NMpPH 3TOM MOXeT BO3PACTH
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COAenKaHKe B3BECH B H3BECTKOBAaHHOA
Bojge. (OGHUYHO NPOH3IBOJAHTENbROCTD
OCBET/INTENR YTOYHAETCA NpH Hajaf-
Ke B Ka)XQOM KOHKDEeTHOM caydae.

KagecTso BOMM nocde HaBnecTKoBa-
HHS 3ABHCHT OT KauecTBa MWCXOAHOH
BOAB H XapaKTepH3yeTCs CJeyIoNiu-
MK OKA34TeNAMH:

OCTaTOvYHad menognocts (04—
0,7 Mr-ske/n, B TOM YuCAe THApaTHAas
wenounocts 0,05—0.2 Mr-axse/a;

HecrabunpHocte 0,05—0,1 mMr-axs/n,
HO He Gosee 0,15 mr-sks/i;

OCTATOUHOE COAepIKaHHe B3BECH HO
b Mr/n (kak uckmovenue zo 10 Mria);

CHHM{EHHE OKHCAREMOCTH Ha 40—
60%, ocTraTounoe coaepKanHe XeJe-
3a B npefenax 50—300 mkr-sks/n (B
34BHCHMOCTH OT KauyecTBa HCXOAHOR
BOAL).

ConmepxaHue  ¢yxoro  BemecTsa
(wnaMa) B MPOAYBOYHOM BoNe mLia-
MOYIIOTHHTEAd AQJXKHO OHTh He Me-
Hee 75 rfn, meaartennHo — 150 rfa.

Huxe navo onucanme paborthl oc-
BeTauTeNel (puc. 5-1,a, 6).

Hexonuan Bopma, noforperas no aa-
AavHOM TeMnepaTypnl, o TpyGonpo-
Boiy [ nmojaeTcs mo pacnpeleaHTeNb-
HOK cHCTeMe 2 B BO3AYXOOTAGNHTENb
3, rae oHa 0CBOGOKAARTCA O WY3HPh-
Kos Boanyxa. M3 BosayXxoorgeaurtens
BONA uepe3 TAHM€HHHAJAbHO HAaNpas-
JIeHHEIH BBOJ, CHa0XKEeHHBIA perynHpy-
I0IUNM YCTpOHCTBOM 4, nocTynaer no
ONIYCKHOfi Tpy6e B CMECHTeNb BOALI M
pearedtos 5. [Ipu momomn ycrpofict-
Ba 9 M3IMEeHSeTCH MJIOMIAXb BHLIXOAHO-
TO CEYEHHS Ha BBONE BOAM, YTO HAeT
BO3IMOXHOCTb H3MEHATH CKOPOCThL BBO-
Ia BOAL NPH NAHHOH NPOH3BOAUTENb-
HOCTH H MHTEHCHBHOCTH NepeMeluBa-
HHs €€ C peareHTaMH, TeM CaMhiM
00€eCHeYUBAIOTCA ONTHMAMLHBIE YCJIO-
BHA (DOPMHPOBARHA KOHTAKTHOR cpe-
an. Maxos#k ycrpofictBa 9 cHabxeH
mkanoll, nokaswBawmMell, HaCKOALKO
OTKPHITO BXOIHOE CeUeHHe.

Ilpn  nopTopHOM  mcnOAb30BaHMH
TNPOMHBOYHON BOAW MEXAHHYECKHX
$HALTPOB 3T2 BOJA HANpPABARETCH B
CMecHTeab no TpyGompopogy 32.

HspectkoBoe  Monoko, pacreopu
xoaryasnra H [TAA nocrynawoT B cMe-
5—430

CHTeAbL COOTBeTCTBEHHO NO PAlHaJILHO
HanpasaeHHbiM TpyGonposogam 6, 7
u 8. Tlpu 5TOM M3BeCTKOBOe MONOGKO
BBOAHTCS BHIIUE, YeM MCXOAHAA BOJA,
pacTBop Koary/JafHTa HeCKoJIbKO Bullle
H3BECTKOBOrO MOJIOKa, a pacTeop [TAA
elile BHILE, B CaMyl0 BEPXHIOIO YacTb
cMecyrens. Ilomaua pacTBopa Koary-
NuNTa 7¢ npefycMaTpHBaeTCs TaKXKe
M B TpyGonpoBoA MCXORHOU Bogm f
nepes BO3AyXooTHenuTeNeM & (Aa7
paspelBa BO BPeMEHH MeXAy BBOJAOM
KoaryasHTa ® ITAA}.

Baarofapa pa3Holi Hanpas/JdeHHO-
CTH ABMIKEHHS NPH BXOJE B CMecHTenb
(TraHreHiHaNEHOS BNA BOOW H pajfH-
ajbHOe AJA pPeareHTOB) PeareHTh Xo-
pollo mepeMelllHBAIOTCA ¢ BOAOH, TYT
e NPOUCXOANT XMMHUECKOe B3aHMO-
JleficTBHe pPeareHToB ¢ DacTBOPEHHH-
MH B BOLe BelllecTBamu. [Ipu BEIXOHE
BOJLI H3 CMECHTENd YXKe HauHHAeTCR
BHAe/JeHHe NPOAYKTOR B3aHMOMeHCT-
BHA B BHAe Xaonbes. [IpuiaHnoe Bo-
le TaHIe€HIHAALHBIM BBOXOM Bpala-
TeJbHOEe [BUMKEHHe TacHTca BepTH-
KalbHOM neperopoAkoft /0 u ropusoH-
TanbHOR neperopoakoft I/ ¢ oTsep-
cruamMu (& 100—150 mm). Tpouece
YKPYMHEHHS H 3a/lepKaHHA XJOMhes
TPOUCKOLHT Ha NMPOTAMEHHHA BCEro my-
TH BOCXOZAIErO ABHXKEHHS BOJH Jepes
TONIY KOHTAKTHOf cpeiH, KOTO-
pyio ofpasyer BHIEJHBIIHACA IINaM
NOAAePKHBAEMEIl BOCXOAALIMM TO-

TOKOM BOOLI BO BIBEIUeHHOM
COCTOAHNH,
Bepxusss rpammna  B3BeleHHoro

waama f2a, obpasyroiltero B ocBeT-
JqHTeNle KOHTAKTHYIO cpeny [2, momx-
Ha HaxofuTbCAd Ha YPOBHe BepXHed
KPOMKH 1INlaMONpHEeMHEIX OKoH I3
nnamoynaotHurens /5.  HsGmTor
IL7aMa HENpepHBHO JOMKeH Yaa-
asaThes, Aas 4ero 20% oGutero pac-
X0na BoAw (TAK HA3LIBAEMAN «OTCEY-
Ka») OTBOAWTCA M3 KOHTAKTHOM 30-
HW B wmamMoymiotHateas. Ulaamo-
fipueMibie okHa [3 B oOCBeTAMTEANX
npoHaBofuTeNbHOCTEIC 63—250 MYy
IpopesaHsl HENOCPelCTREHHO B KOp-
nyce INAMOYNJIOTHATEASd, a4 B OCBET-
JUTENAX TPOUIBOAHTEALHOCThIO 400—
1000 M*/u —B mnaMonpueMHWX Tpy-
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Sax I4q, no KOTOpHIM WIJaM OTBO-
JATCA B UINAMOYNNOTHHTEND,

ITocne KOHTAaKTHONR cpefn OCHOB-
HOlt MOTOK BOAM , NPOXOIHT SORY OC-
BeTleRHs [6, BepXHIOW pacmpenenn-
TEeALHYI0 peHIeTKY H CJAHBaercs
uepes OTBEePCTHS H UISNH B IKeJNo6
I8. Ha xenofa Boja nocrynaer B
pacnpegefuTessuoe yerpoficreo 19,
Iie CMellIEBAeTCd ¢ IOTOKOM OCBeT-
JMEHHOR BOZH M3 MINAMOYRJOTHHTRAS
u no TpyGonpoBofy 20 orBommTCH B
aK M3BeCTKOBOH BOAHL.

Hinam ocepaer B Humuel wacTu
OCBeTAHTENA H 1O TPYGONPOBOxAM
23 u 24 ynansercs NpH OPOAYBKE
(nepuonuueckofi ®  HenpepuBHOLN).
Pacxon mponyBouRofi BOAH . E3Mepd-
eTcq . PACXOROMEPHLIM  YCTpOACTBOM
25. JIna OMOpOKHEHHd IMRAMOYIIIOT-
HHTeJ TNpeaycmMoTpeR TpybSonposon
29.. OcBerieHHaa BOAA W3 HINZMOHA-
Konurenss cobupaerca . nepdopupo-
BaHHuIM XoJadektopoMm 2/ m mo Tpyfe
22 oTBONMTCH B PpaCHPENENHTENLHOE
yerpoficteo. Ha tpyGonposoge 22
YVCTAHOBJEHH APOCCEeNbHME Kiamagr
28 u zapBuxKa 31, OTKpHMTas upH
pafioTe OCBET/IHTENA M 3aRpHIBAEMast
TpH NPOMHIBKE KOMJEKTopa IUIaMo-
YILIOTHUTERA BONOR, MoaapaeMofl o
TpyGonpomony 30. Ilns cGopa mecka
H KPYNHOTO IIIaMa CAYMHT HUKHASA
YACTL OCBETAHTENA — IPA3EBUK 26,
¥3 XOTOPOro no tpyGanposony 27 ne-
pMOInYecKH WPOM3BOZUTCA NPOIYBKa.

Kosugectso mama, ofpasyiolne-
rocsi B OCBETJIHTRNE, ONPEReNALTCH
B 38BHCHMOCTH OT Kau€CTB4 HCXOM-
HO BOAH M cXeMH ee oGpaBorTKu.

KommgectBo maama, obpasyioure-
TOCH TIPH KOATY/AALNH BORL!, npHGAH-
HEeHHO OnpenesIAeTcs NO YPaBHEHHI

=B126D, + ke (5.9

rie QY — KonMuecTBO mIaMa, 06pa-
3YIOWErocs NpH  KOATYASUHH BOLH,
r/m%; B — KOMHYECTBO B3REILEHHHIX
Bemects B Hexoznofi rope, rfm3; Ko —
noaa KOATYAAHTA ~—— CEPHOKHCAOTO
ANIOMUMHAR T-3KB/M%; (g — KOJIHYECTBO
HepacTBOpDeHHHX TpHMecefi B Koary-
naute, %.
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KoangecTo maama, o6pasyiomero-
Cfi NPH H3IBECTKOBAHHR € KOAryJIAUH-
efi, NPUGNHXCHHO OHNPEAENsETCHE KO
YPaBHEHHIO

Qi=B84-50 ( WK %a -+D.) +0,56a,D, -+
A+ B3K 4+ 29Kk, (5-3)

rie Qf, — KOJHYeCTBO lama, 0.

pasyiolieroca GNpPR H3BECTKOBAHHH ¢
goaryagumeft, rfm%; JK2.  — kamb-
1HeBasA KeCTKOCTh, YIaafAeMad npH
H3BECTHOBAHHH, MT-3KB/J; gx — KOJH-
YeCTBO NpHMecell B JO3HPYEMOM H3Be-
CTKOBOM MOJIOKe, anHumae'rc;l paB-
Herv 20-—50%; Dgp--jpgo3a u3sectH,
onpefensieMas B 3aBUCHMOCTH OT Ka-
uecTs8d KCXOAHOR BOAW H3 ypaBHeHHH
(2-1) nau (2-2), wr-sxefn; K- nosa
KOAryAsHTa — CepHOKHCIOro  Kejaesa
NPY HIBECTKOBAHMH, MF-3KB/I: I ig—
MATHHEBAA KeCTKOCTh, yﬂ.anﬂemaﬂ
NpH M3BECTKOBAHMH, MT-3KB/M.
QOcaxpgexne Maraua (cum. § 2-2, a)
npefycMaTpUBaIoT, eCIH

[Calu.» + K < THCO4),., — fHCO o

Conepxanye H1aMa 1OCKE OCBET-
JUTeNs 1IpH HOpMansHONl 3Kcnayarta-
UMH. He ROMXKHO npepnmars 10—
12 wmr/n. Ilocne oceeraHTenefl, Kaxk
npaBuio, o6paGaTHBaeMan Bopa mo-
CTYNaeT HA OCBETIMTENbHEIE (DHALTPH
A NOAHOTO YNANeHHd B3BEIUeHHBIX
peurecrs. [lam yno6cTBa TpPaHCHOPTH-
pPOBKY A0 Mecra c6poca (KaHanml THj-
PO3ONOYHANEHHS, UNIAMOBLIE INIOIAX-
KM H T. I.} yAaJsfeMH?N H3 OCBeTJHTE-
JA H MAAMOYIIOTHHTENA LiAaM CJae-
nyer pasBasasThk BoXOf, momaBaeMod
B TPYOONPOBOA NOL JaBAcHHEM.

Bennyusa npoAyBKH OCBETHHTEAN
onpefenaerca no dopmyne

Qm—Bo

P = 16006 100,
rle P — BejiHuMHa MOPOAYBKH OCBeT-
auTens, % NpOHM3BOAMTENBHOCTH OC-
BeTJIHTeNRA, OOHLYHO AOMYCKaeTcs Mo
1,5%, Ho me Gomee 3%; Qu— koau-
YeCTBO B3BellleHHHX BeNIecTB, BHOCH-
MHX ¢ ob6palathisaeMoli BoloH, ¢ pe-
areHTaMu U 06pa3yOIIHXCE B mpouec-

(5-4)



Tabanma 51 -

Cpepnas KOHLEHTpalHA BIBEMICHMBIX
BemecTs B YRAOTHEHHOM oOcaiKe, Ifn

[poxoAA HTCABHOCTD

OACTHEEHRA
XapakrepHeTHES OCAAKR ¥ » 4

2} 3| ¢f 6 &]e

Ocanox, o6pazyw-
muiicy npu koaryas-
MY BOAHI C CORepia-
HHeM B3BeeHHHX Be-

mECTE, MT{A:
100—40¢ 16119123 24|25 27
400—1000 20)24(25]|27¢29] 31
sume 1000 24120(31133)135] 37

Ocanok, odpaayio-
muAcH NpH H3BeCTKO-
BAHHH BOJRL:

¢ uaneid MarHesH-
ANBHON MECTKOCTBIO
(no-25%) . . . . . .|30[35[37130{40( 41

¢ BLICOKON MarHean-
aABHOH MecTKOCThI
(suime 25%) . . . .| 6| 8|10)12|15( 17

ce OCBeTICHHA HMAM YMATUeHHS, Ompe-
Aeasierca no  dopmyae (5-2) uam
(5-3), r/m3; Bo— ocTarTounoe comep-
KaHHe B3BellleHHMX Bemects B ofpa-
GoTaHHoNl BOAE NOCAE OCBeTAHTEAd,
riM% Oep— CPeHHAH KOHUGHTpANKA
B3BEIlleHHHX BEINecTB B YIIOTHEHHOM
0oCaZKe B 3aBHCHMOCTH OT BpeMeHH
OTCTOS BOAB, T/A, TPHHHMAETCSA - MO

ta6n. 5-1; naa ocpernuresefi CKB -

BTHU (puc. 8-1 u 8-2) cocrapaser
75—150 rfa. '

Konwgecteo BOAH, NOAaBaeMOH B
OCBETJIHTENL, oOmpenensercs no ¢op-
Myne : -

Q=:Q0cs +- P]%BCB ,

rie Q — KOJKYECTBO BOKH, MOAABAE-

(5-5)

MOe HA OCBeTINTeNb, M%/U, ¢ YYeToM .

COOCTBEHHHX  HYXJI  OCBETIHTE/;
Qoce — MPOUIBOAHTENILHOCTD OCBET/IH-
TedAefi (kKonHdecTBO BOJAH, BHJaBae-
MOft OCBeTJHTENEM BOMHI), M3/d,

[Ipp npoeKTHPOBAHHH YCTAHOBOK
npensapUTeIbHOR OYHCTKY BOAH OpO-
H3BOIHTEJBLHOCTL OCBETHTeNedi, Tpy-
GONpoBOIOB (BrNI0YAA O5BAKY
GHALTPOR), MepeKauMBAKILHX HACo-
COB H eMKoCTh 6AKOB Pas/IM4YHOrO Ha-
3HageHna (Mckawdas ofopyloBaHHe
5#

cknanos) sHbHpaercs ¢ 3anacoM 25%
npoTHB pacueTHOH, OcBeTJAuTeNH ANS
H3BECTKOBaHKEA CleRyeT TNPHMEHATDb
TONBKC HOpPMaibHOTO paAda (CM.
puc. 5-1).

TIpu mycke yCTaHOBKH COOpyXKaer-
cs He MeHee ABYX OcBeTqMTeNeli; mpH
NOJHOM Pa3BHTHH HX KOJHYECTRO He
ROMKHO UpeBHMAaTh WecTH. Obwasn
perynupyiomas eMkocTb 6akos usbe-
CTKOBaHHOH BOAKL (6e3 ywera 3amaca
BOAK Ha B3pHIXJAEHHe MeXaHMYeCKHX
bHALTPOE)  NpHHHMAETCS  DAaBHOA
3aCOBOfl TPOH3BOAHMTENBHOCTH OCBET-
JAHTENed.

OcpersnTeIH, KaK NPAaBuI0, pasMme-
MalOTCA BHe 3MaHHs BOLOMOITrOTOEKH,
HO B MHHHMAJBHOM PACCTOSHHH OT He-
ro. Hag ocsernuTeNaMu npexycMarTpH-
BAOTCA OTATIHBaeMble M HMeollHe
€CTeCTBeHHOe OCBelleHHe M BEeHTH/A-
puio watpel. HuXHNe NaBHIBLOHLI OC-
BeTAHTe el AOMXKHL COeNUHAThCA Tel-
NBHMH NepexolaMK MexAy cobofi 4 Co
3JaHHEM BOAOMOATOTOBKH.

BuyTpeHusas NOBEpXHOCTE OCBET/IH-
tean #a 0,0 M HHXKe BepXHell pachpe-
AeNUTENLHON pellleTKH ROJMKHA HMRTH
NIPOTHBOKOPPO3HOHHOE NOKPHTHE.

B npoekre IDOMKHH ObITh npefyc-
MOTPEHHE AHTHKOPPOIHOHHBIE MOKPHI-
TUA U TENJOBas HIOJAALNS OCBETJIHTE-
Jeft, 6akoB ¥ TPyGOnpoOBOLOB, pPacno-
JO¥EeHHLIX BHE 31 aHH4.

PexkoMeHpauau no HO3SHPOBKe pea-
FedTOB NPH KOAry/IAILHH B H3BecTKO-
BAaHAH H Mo BHOOPY Heo0XoAMMOTO
BCNOMOraTeabHOro oGopynoBauus
NpHBeleHE! B pask, 6.

5-2. OCBETJIMTENBHbLIE
NI bTPBI

B KauecTse QCBETAHTEAbHHX (HALT-
pPOB B BOIOMNOATOTOBHTENLHEIX YCTa-
HOBKAX KOTeJbHHX NPHMEHAIT THNO-
BblE HANOPHLIE OXHOMOTOUHHIE (QHJILT-
P, 3arpyxeHHule ApoGACHHM aHTpa-
LIMTOM HKJAH KBapueshM mneckoM. Ilo-
cAeOHHA peKOMeHZYeTcd NPHUMEHATh
TOJNIBKO B cJydae HeoGXOAMMOCTH YC-
TaHOBKE HABYXCAofiHoro ¢uAbTpa, no-
CKOJILKY HecoK TpeGyeT 3HAYHUTEILHO
6osbiieli HHTEHCHBHOCTH TNPOMEIBKH.
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B ycranoBxax 00ibluofi NpoM3BO-
pareabHocTd (Gombwe 500 M3/u), Kor-
Ja HekedaTelbHa YcTaHOBKa GoJp-
WOTO  KOJHUYECTBA  BepPTHKaJbHHX
OOHOMOTOUHKX (HALTPOB € MaKCH-
MaJabHEM IHamerpom 3400 MM, ycra-
HAB/AHMBAIOT BbINYyCKaeMbie TaraHpor-
CKHUM KOTeJIbLHHMM 3aBOJOM TOPH30H-
TaNbHBIE HAY ABYXKAMePHEE QHIbTPHL.

[Mpu npon3BOAHTENLHOCTH YCTAHOB-
kn jgo 100 M*f4 mpu nepHOAHYECKON
.ee pafoTe cneflyeT YCTAHABJAHBATb He
MeHee ABYX GHALTPOB IpPH HPOHSBO-
nurenerocty Goqee 100 M%/a w Rpyr-
ntocyTouHofi pabore — He Menee Tpex.
[ipn npoMbiBKe ORZHOrO H3 HABTPOB
yBelHUeHHEe CKOPOCTH (PHALTPOBAHHA
ZonycKaercs He GoJlee dem Ha 30%.

B pacuere paccMarpHBaOTCA  lBa
pexrMa paloTsl QHABTPOB: HOpMandb-

HHfl, npefycMartpuBawowui padory
QHAETPOB C NepHOOMYECKHM OTKIIQUe-
HHEM ONHOTO H3 HHX Ha TNDPOMEIBKY, H
GopcHPOBAHHBIN,  TPEeXYCMATPHBAND-
MR OTKAUEHHe ofHOTO QMALTpA HA
PEMOHT H NepHOAHYECKOE OTKIIOUeHHE
JApYyroro Ha NPOMEIBKY.

Bapuxaaomyio nOpoMEBKY (HALT-
pyiollell 3arpysKH  peKOMeHAyeTca
OCYUECTBASITD OCBETACHHOM BOAOA; A0-
OycKaeTcst TaKXKe IPOHIBOJIHTE ee ¢
NPHMeHeHHeM CXKAaTOro BO3AyXa, Kak
3TO yKa3aHo B Ta6a. 5-2.

Otmpiska ¢uaAeTpoB u clpoc B
IpeHaX nepBoro GHALTPaTa ocylle-
CTBAAIOTCH TOJABKO PH B3PHIXAAIOMER
NpOMBbIBKe HX HEOCBeT/ieHHOH BOJOH.
C6poc nepBoro GUABTPE OCYLIECTBIA-
10T CO CKOpOCTHIO 4 M/4 B TeueHHe
10 MHH.

Tadauua 52
TexHoNOrHYeCKHe nafAMe JNd pacyeTa OCBETAHTEALHMX PHALTPOR
Tun $uabTpa
“».n_ ToxasaTens ¢ sarpyskof ¢ ABYXCAOAHOA 3ATPYI~
RHTPANNTOM KON KBAPLABLM TECKOM
H BHTPELHTOM
1 IOnameTp 3epel 3arpy30qHOro MATEPHANA, MM:
AHTPEBHT . . o . 4 v s v o s o v s o v + o 0,6~1,4 0,7—1,7
KBAPMEBHMA NECOK . o o 0 v v o v o o s o -— 0,5—1,2
2 Buicota duaprpywomero caos, A
BHTPAIHT & . & o b v o s o s e s o v o & - 1 6,5—0,6
KRADNEBRt MECOK . & v 4 ¢ ¢ o « 2 4 o 4 & — 0,5—0.,6
3 .ll-iacunuas Macca GRABTPYIOINETO MATEPRAAA,
TiM3:
AHTPAMKT & o 4 & 4t s 4 v v v s n ¢ » o » 0,8 0,8
KBapOeBHl Mecok . . . . . . v b v nw w s - 1,6
4 Crkopocrs dHALTPOBAHHS, MNf9:
HODMAABHHHA peduM . . . . . . . ... ., 5(10) 10
dopcHpoBaHHEft PewHM . , . . . . . ..., 7,0(12) 12
HuTeHcHBHOCTD B3pHXAfOIMel NPOMHBKH BO-
RoliS, affe-ME} . . . . L e e e e e e 10—12 13—15
NpogoamuteabyocTs p3puxaswmedf npoMuBKH
BOXOM, MHH . . . . v v v v v v v v * v v s ~20 ~20
7 B3puxaawimaa npoMeBka ¢ BOZYXOM IpPOH3BO-
AHTCH B CARZYIOMEM NOPAZKE:
2) COBMECTHAS BONOBOZAYINHAR NPOMEIBKA:
OPOXONKHTEABHOCTE, MHH . . .+ &+ + +« « + & 4 2—3 —_
HHTEHCHBHOCTD BOAH, Af(c-MY) . . . . . . . 6 —
HATCHCHBHOCTL BO3ayxa, Af(c-M®) . .. .. 20 -
6) npoumsiBka Bomofi: :
HHTEHCHBHOCTS, Mf(C-MY) . . . . . . . . . . 12 —
APOJOXKHUTEALHOCTs (A0 npospasHocTH 20 cM
0o mpRPTY), MER . . . . . ... s - 15—20 -
8 JNaBxeHne BOIAYXA, KIC/CH® . . o o 4 4 o o & 3—4 -

lpruevanwn, I. B cEoSRAX NpRBeAPHE IHAYCHHE CKOPOCTE @GHAGTPOSAHNS NEH YCT4WOBKE OCEETIH~

TeabHEY GHALTDOS OOCAE OCBET AHTEACH,
2, BOABUIHN IHAYSHAAM COOTBETCTEYET MEHBIIAK MPOAONKHTEABHOCTS BIPHXADNWER HPOMMBKH.
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TaGanua 53°

Hacmasb GAALTPOBAHHA CTAHIAPTHHX GHALTPOB

Anamerp dnawtpe, Dy’ MM 700

loco 1500 2000 <600 3000 3400

Naowaze puasrposanns f, v . ]| 0,39

Pacuer ¢paNbTPOB BHIOAHAIOT HCXO-
Is U3 TMPOH3BOAUTENLHOCTH C YYETOM
pacxofa ocBeTheHHoONi BOAH Ha cob-
CTBeHHHe HYXAM BCeX YCTAHOBJEH-
HEX puapTpos. OCHOBHBIE TEXHOJAOTH-
YeCKHEe AaHHEIE ANA pacueTa GUABT-
poB NpHBedeH: B Tala. 5-2.

O6uian rxomant GuALTpORANUS F,
M2, NpHGAUKENHO OnpejenseTcs Mo

dopumyne
(5-6)

rae Q -— NpOH3BOAHTEALHOCTh HHABT-
POB no OcBeTAeHHoN BoAe, M3fu; @ —
ko3 dHUNEHT, YUHTHBAIOMUNE pacXod
OCBeT/IeHHOM BOJAN Ha coGCTBEHHBIE
HYKAN OCBETVIHTEJNLHRIX (HIBTPOB;
Ins GHALTPOB, MPOMLIBAEMHIX OCBeT-
NeHHOA BOXOH # 3arpyMeHHHX aHTpa-
UHTOM, B 3aBHCHMOCTH OT 4HCAA Npo-
MHBOK B cyTKH (1-—2 pasa) npuHH-
Maior a=1,03=-1,1; ws— cKOpoCTb
¢$HALTPOBaHH NPH HOPMaAbHOM pe-
KHMe paboTH (HALTPOB, M/d, NPHHH-
Maemas no tabn. 5-2.

MNnomans ¢uapTpoBauHs KaXAOro
¢uavtpa [, M%, onpegenserca myrtem
noabopa no popmyne

fr=-L

a—1"

rde @ —uucio ¢GuabTpoB (moAcTas-
JdAI0T, HAYNHAA C HAHMeHbIIero 3Ha-
denun, pashoro 2), IlonygenHoe 3Ha-
4eHHe TIIoMlaAn (HALTPOBAHHA OXHO-
ro ¢unbTpa OKPYriasieTcs B CTOPO-
HY yBeluyeHHsa W BHOHpaeTcsd To
taba. 5-3.

CxopocTp QuABTpOBaHHA OPH HOP-
MajbHoM pexXHMe paloTh ¢QuIbTpOR
(cM. Taba. 5-2, n. 4) onpeaensercsa no

- ¢opmyae

(5-7)

g+gq

= Fla—1"

(5-8)

0,76 |1,72| 3,1 5,2| 6,95 9,1

riie g-— CpeAHevYacoBofi pacxof BOAH
Ha COGCTBeHHBle HYKAHB QCBETAHTe]b-
HHIX OHARTPOB, M3u; [— naomann
DWILTpOBAHUA CTARHAPTHOTO (HIBLT-
pa, M%, nmpHEHMaercHd mo Tabia. 5-3;
4— UHCAO TPHUHATHX K YCTaHOBKe
duaprpos; 1-—uncno QuALTPOB, HA-
XOISAMIKXCA B IPOMKIBKE.
Cpeaneuacosofi pacxof BOIW Ha
cOGCTBEHHEIE HYXAB onpefensdrea no

dopMyne

q ='d:_;'Ta ' (5'9)
rae d — pacxol BOAH Ha OZRHY MNpo-
MBIBKY (uabTpa, M3 r-—uHCIO npo-
MbIBOK KaXXJAOTO (HJAETPAa B CYTKH,
npHHHMAaeTcHd 1—2 pa3sa.

Pacxoa BoAW Ha OJAHY HPOMBIBKY
¢uasTpa ompefiensierca no Qopmyne:

60
= o0t (5-99)

TBe {-—HHTEHCHBHOCTb B3PHX/IeHHS,
a/{c-M?), npHaEMaeTcs no taba. 5-2,
0. 5 uan 7; {— nponcARKHTENLHOCTS
B3pHXAgIolefi TPOMBBKH, NTPHHAMaeT-
cs o Taéa. 5-2, n. 6 mau 7.

Cxopocts ¢unbTpobanna npu dop-
CHPOBAHHOM peXkuMe onpefensercs
1o gopMyne

Q+g

wq; = ?{a'__' _2) ¥ (5"10)
THe Wy — CKOPOCTb  UABTPOBARMR

npH  $OPCHPOBAHHOM pelKuMe, M4,
npAHHMaeman no tada, 5-2; 2 — uye-
A0 OTKJIOUEHHHX GHABTPOB (OfHH B
PeMOHTE, OXHH — B NMPOMBIBKeE).

Ecau pacuerHas cropocrs uaALTpo-
BaHHA NpH (GOPCHPORAHHOM peXHMe
oKaxeres Goablle AOMYyCTHMO#, Heof-
XORHMO COOTBETCTBEHHO YMEHBIIATH
MPHHATOE pacyeTHOe 3HAYEHHE CKO-
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POCTH IPH HOPMANLHOM peXKHMe, T. €.
YBeJHYHTL BHAMETP HAH KOJHYECTBO
$HALTPOB.

Hpumep, BulpaTe AHAMETDP K Ko-
AKYECTEO OCBETAHTENbHHX (HALTPOB
Ansa npurotosaeHns 40 m3fu (kpyrao-
cyTO4HO) oOcBetAeHHOR BOOH. Ha oc-
BeTAHTENAbHHE (WUABTPH MOCTYRAET
BOXa C CONEpHAHHEM B3BEIUEHHBIX
eemecte 40 Mr/a.

Ocpetnenne na dunbTpax mpH Ta-
KOM KOJWYecTBe B3BeIEHHHIX BEINECTB
B HMcxoaHofi BoAe JAonycTHMO {CM.
tabn. 2-1).

Ilo dopmyne (5-6) nprOGAHKEHHO
onpeAenseM HeoOXOAMMYIO NJIOINAAD
GHILTPOBAHHA OCBETIHTENBHLX (PHAL-
TpOB: ,

F=2 _22l_gsw

3artem, WOpoH3Beil PpACTETH MO
ypasuenuaM (5-7), (6-8) u (5-10)
AAA  ABYX BO3MOXHBIX BapHAHTOB!
3 dwmapTpa AnamerpoM 2600 mMm u 4
drinTpa amametpom 2000 MM, cBo-
AHM noJydaeMble NaHHHe B Taﬁmmy.

1.4 2-#
B = papE=
&HT aRT
Hvsmerp cTAHZApTHOTO
dumtpa Dy, M . . . . 2600 2000
Yicao yc‘rananausaeuux
burstpos a . ;. . . .. 3 4
PacuetsHan naomais QHib-
rpoaauua KaKAOro Guin-
Cqpa fomt L. L. 4,4 2,9
H.mmanb qm.uh-rponanna
c'rannap-mom rabTpa £,
Mt ; - I 3,1
Cxopocrb ¢mrbrposaa HAMpH
HODMANLHOM PEXHME W,
M, ... L. 4,23 4.7
CxopocTs q:uﬂb'rposanun npn
$OPCUPOBAHHOM  pPeRHMe
. wd,. M ..o ... 8,46 7.1

ﬂpnﬂnmaem X ycranoBre 4 OHIBLT-
pa Dy=2000, HOCKOJbKY 3T0 ZAaer
JyYIIHe YCJIOBHA PabOTH DpPH HOP-
MalbHOM H (OPCHPOBAHHOM DpeRHME;
A Punerpa Gosee PHOKH TIPH HaMeHe-
HHH. NPOH3BOAHTENBHOCTH;, NPH 3TOM
fcnomoraTensnoe ofopyAoBaHMe Tpe-
Oyercs MeRbuUIX raGapHTOB.

70

5-3. HATPHH-KATHOHHTHBIE
®HJbTPH

YMArueHue BORH NyTeM HaTpul-Ka-
THOHHPOBAHHA MOXKHO OCYLIECTBAATH
Ar6Go 1o OFZHOCTYMEHYaTON CcXeMme —
duALTpoBaHHE wYepe3 ONHMH HATpHE-
KaTHOHWTHHRA  buapTp, JAHG0 NO
IBRYyXCTyneHuaTofi — INocJaefoBaTe/lk-
noe GuabTpoBaHMe Yepes HUALTP mep-
BOfi ¥ 3aTeM BTOPOH CTYmeHHW.

CxeMa ONHOCTYNEHYaTOr¢ KaTHO-

HUPOBaHHS HMeeT CJAERYIONIHe Hemo-
CTATHH!
. noAydeHHe HALTPA ¢ HKECTKOCTHIO
10 0,1 Mr-sxs/n BO3MOXKHO HPH YMAT-
YeHHH HCXOOHOM BOMBI ¢ HKECTROCTBIO
He Goflee 7 Mr-aks/a;

NpaKTHYECKH HEeBOSMOXHO MOJydYe-
HHe TAyOOKOTO YMAT4eHHs BOAE ¢ OC-
TaTOIHON ¥KeCTKOCTBIO 0,01—
0,02 Mr-sxe/a;

OTHOCHTeNbHO BHICOKHA pacxoa co-
7H Ha pereHepauuo GHALTPOB;

HeNOJIHOEe HCMOJIb20BAHHE eMKOCTH
TMOTJOWeHH T KaTHOHHTA;

Heo6XOAHMOCTE TULATEALHOMO KOHT-
pons 3a <«NPOCKOKOM» COJIeH XKeCTKO-
CTH, KOJKYeCTBO KOTOPHIX NOCTe ¢npo-
CKOKa» HapacTaer B QHALTPe CpaBHH-
TeJBHO GLICTPO.

TIpn mByXCTYneH9aToM KATHOHHPO-
BaHHH TepedHCAeHHLe HEROCTATKH
YCTPaRAKTCA.

Uucno crymedeft KaTHOHHPOBAHIIA
onpeflenserca TpeGoBaHHAMHE K Kaue-
cTRY yMsrdaemoft Bomw. Hanpumep,
NPHTOTOBACHHE BOAB AN TAPOBLIX
SKPaHHPOBAHHLIX KOTJIOB, KOrjda Tpe-
Oyetcs rAayOoHoe YMSATYeHHe, OCY-
MecTBAAETCA NyTeM NBYXCTYNEHYATO-
ro HaTpuR-KATHOHHPOBAHHA; AN Tel-
Jocerefi, Korla Tpefyercs CHHXKEHHE
TOJALXC KapOOHaTHOR XKeCTKOCTH IO
0,7 Mr-axs/J, BOCTATOUYHO OAHOCTYIEH-
9ATOTO HATPUA-KATHOHHPOBaHHA € OT-
KJAloYeHueM $HABTPE Ha peréHepamuio
npH ofiefl KecTKOCTH ¢HABTPATA
0,1—0,2 mr-3gs/a.

KoauuectBo HATpuk-KaTHOHATHHIX
($UALTPOB NepBOfi CTYNEHH, €CAH YCTa-
HOBKA paoTaeT KPYTVIOCYTOUHO, NPH-
HHUMaeTca He MeHee JBYX, M, KpoMe
Toro, oauH pesepsunifl. Ha sropofi



CTYNEHH  KaTHOHHPOBaHHA  OGBIYHQ
ycTaHaBJAHBaloTcA OBa GuabTpa -Cne-
OHAJbHON KOHCTPYKIHH € BHCOTOH
cnosA kartnoHuta 1,5 M. B HeGonbmux
BOAQNOATOTOBHTENLHLIX YCTAHOBKAX B
Uedd9X COKpALIeHHA KOJHYECTBA YCTa-
HapJaHBaeMoro oGOpPYAOBAHHA H ero
yHHOHKALNH JOMYCKaeTCs N1 BTOPO#H
CTYIEHH HaATHOHHPOBaHHA TIpHMEHe-
HHe OHIBTP2Z KOHCTPYKUMH Iepsoil

crynedn. [lpu sToM ycraHaBaHBaeTcH

He MeHee ueTHPex (UILTPOB, H3 HHX
IBa — MepBOH CTYIeHH, .OLHH — BTO-
pof CTYneH# H OIHH-— DE3EPBHEI,
06b9HO HCnONb3IYEMBIA /1A paboTH
Ha BTOPOH CTYNeHH B NepHOi pereHe-
palLHH OCHOBHOro (QHIbTPAa U B Ka-
YecTBe Pe3epBHOTO —IIPH  PEMOHTE
ONHOTO #H3 (GHILTPOB.

McxonublME HaHHBIMH A5 pacdeTa
HaTPHA-KATHOHUTHHX GQUILTPOER HB-
AAIOTCA: [POH3BOAUTENLHOCTL, O6lIas
KECTKOCTh BOAH, HOCTYHmawlled Ha

GHALTPH, M OCTATOYHAS IKECTKOCTh
pursTpaTa.
OcHOBHEIE naHHble AJs paceeTa

HAaTPUA-KATHOHHTHLIX QHABTPOB nNpH-
BeleHu Taba. 5-4. )

Pacyer HATPHA-Ka THOHHTROTO
(¢uabTpa HauwmRalT ¢ noabopa AMa-
MeTpa (HALTPA MO CKOPOCTH (GHADLT-
poBauuA, KOTOpaa onOpeleldeTcd H3
ypaBHeHHH:

HOPMAJbHAR CKOPOCTD

Qna
W, = —a—, 5-11 -
# fﬂaa' ( )
MaKCHMaJbHaA CKOPOCTb

QNa

W, == —— e, 5-12

M fNa (a - I) ( }

TA€ Wg, Wy — COOTBETCTBEHHO HOP-

MalbHafd H MaKCHMalbHasf CKOPOCTH
GunbTpOBaHMA, M/Y; OpPHHHMAOTCH
B 33aBUCHMOCTH OT MKECTKOCTH
YyaeMoil BoAel 1o Taba. 5-4; Quna—
[IPOH3BOAHTENLHOCTE  HaTpuil-KaTHO-
HHTHBIX QHABTPOB, M%4; fyga — nuo-
mank GHIBTPOBAHMA HATPHA-KATHO-
HHTHOrO (pHIbLTpa, M?, npHHUMaercs

‘0 Tabn. 5-3; a4 — KONH4ECTBO paGo- |

TAOWHX (UABTPOB, NPHHHMAETCH He
MeHee 1BYyX, CBePX TOTO, OAHH Pe3eps-
HLIf, KOTODHIt B pacyere He YUHTH-

bunuTpoBaHUA

. MOXKET

- GOJIbIIHM, NIpH 3TOM CASAYET KOoppeK-

. 00 Qopmyane:

MAr-.

BaeTca (YCTAaHABJAUBaRTCH (HALTPOS
a-1); a—1—ucno paGoraoLHX
(hHALTPOB NIPH DpereHepaUHH OJHOIO
H3 HHX.

Hna MArkoft BoAW CKOPOCTE GHABT:
pOBaHHA ABAAETCH - peillaloiUM dak--
TOPOM NpH nofGope COOTBETCTBYIOLIE-
r'o AuaMerpa H KofpdecTBa (PHILTPOB.
Ans  BOAH ¢ NOBHIUEHHOA KecT-
KOCTbIO TNPH JAOMYCTHMOH CKOPOCTH
YHCJIC pereHepaiHH
nonyyarbess . HeMOMYCTHMO

THPOBaTb BHIGOp AHAMETpa ¥ KOJAHYe-
CTBO (PHJALTPOB MO UHCAY pereHepa-
i): {8 -

Pasmepsl H konuuecTBo (GRALTPOB
NepBoil CTYNeHH BLIGHPAIOTCH » TAKHM
obpa3zoM, 9To6H Hpu HauMeHee OJaa-

| FOTNPHATHOM KaHecTBé HCXOOHON BOXH
. U peMOHTe pe3epBHoro GuabTpa YHC-

JIo peredepalldfi KamxJaoro <GHAbTpA
Gua0 He fosiee Tpex K A GOMBILEX
AuaMerpoB bHABTPOB — He MeHee Of-
Horo. KoanyecTso pereHepandit B yka-
3aHHHX npeflelax BuGupaeTcd B 3a-
BHCUMOCTH ' OT CTENeHH aBTOMATH3a-
OHH, NPOH3BOANTENHHOCTH YCTAHOBKH,
KaueCTBa - NPHMEHAEMEIX KOHHTOBE H

" BPYTHX KOHKPeTHHX 'YCHIOBHA.

KoauyecTBo 'conefi Kectkocrn A,

| [-3KB/CYT, ylanseMoe Ha HaTpHA-Ka-

THORHTHHX (HAbTPaX, onpeneAseTcA

A=20KQn, . (5-13)

rae Ko — o6Iias KecTKOCTb BOMH,
NOCTYNAIOINEA H& HaTPHA-KATHOHHT-
nelfi PHABTD, T-5KB/ME, '

Ha unarpuii-xarHonuTHbe unpTpH
nepBofi CTYNCHH OGBIYHO [OCTYHaeT

 BOld € KECTKOCTbIO, PABHOH KECTKO-

CTH HCXONHOH BOAH, HJAH YA4CTHYHO
YMAr4eHHas MNocjae BOAOPOX-KATHOHH-
POBAHHSA HJH H3BECTKOBAHHA.

Ha uatpufi-kaTHOHHTHbIE UABTPH
BTOpPOfl CTymeHH OGHYHO ROCTYHAET
BOA& C OCTATOMHOR  XKECTKOCTHIO
dunprpa fio 0,1 Mr-sks/a. .

Yncno  peremepaunfi  kaxnjoro
GUNbTPa B CYTRM 7 OHpeAeasieTcs IO,
bopmyae: 1

n .. fNuHCJlEglaa' . (5 14)
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. TaGauna 54
' 'TeXHOXOTHUCCKAE NAHHBIE KAA PAcCYETA HATDRA-EATHORHTHBIX GHALTPON

SHALTD Mepaoh PHILTP BTopod
TokasaTess t:'r:-'rlemltJ “g“e“po
Bucora cnog KaTHOMHTA, M . . . . . . . . .. 2-2.5 1,5
Kpy¥nHooTh 3epen kaTHOMNTZ, MM ., . . . . . . 0,5—1,1 0,5—1,1

Cuopocts GHABTPOBaHHA, M/Y, HOPMANERHAA', B
ck0o0Kkax MakcHMaabHad {IPH PereHepalHu ONHOCO
H3 PHILTPOB), MPH WECTKOCTH, MT-3KBJI:

P cp e e 25 (35) 40 (50)
BO10 . . e 15 (25) -
oI5, ... e 10(20) —

[lotepn wanocpa wWa ¢uALTPax, M BOX. CT. (B
CKOOKAX — NP 3arpy3Ke MEAKOTO KATHOHHTA ¢
KpYnHOCTHIO 3epen 0,3—0,8 MM), npd ckopoctn
QHABTPOBAHASA, M/Y:

0 . e e e e e s 5(6) -
2 ... .00 00 ., 5{7) -
. 6(9{ —
e e e e e e e e e (1 13
B0 . e i e e e 9(14) 14
Bapuxamoman mpoMbBKA KATHOHRTA;
HHTEHCEBHOCTR Y, Af(Mt*c) . . , . . . . . . . 4(3) 4{3)
OPOOAKHTEABHOCTE Y, MEH . . . 4 . . . . . 30(185) 30 {15)
Yaensumit pacxon nosapennodt ¢oam na pereHe-

panup cyAudOYrag, rfr-sKs, IpH ABYXCTYNEHRATOM

HATPHA-KATHOMHPOBAHKUE K WECTKOCTH OOpadaTHEa-

eMol BOXM, MI-2KB/E: :
O D o e e e e e e e e e e s 100—120 300—400
2010 . . L L e e e e e e 120—200
RIS . . e e s e, 170—250
B2, . L. e e e 200—300
KonueHTpaums pereMepansORHOre pacTeopa, % 5—8 8—12
CKOpOCTE Nponycka pereHepallHOHHONO DPACTBO- .

PLMM ., i e e, 34 3—5
Patosaa o6mennas cnocobuocThb cyasdoyras,

FoRB/MY . . . L L L i e . o | TTo dopuyae (5-15) 250-—300

OmubiBKa KaTHOHHTA OT MPOLYKTOB PEreHepaLUL:
CKOPOCTb mpomycxa orsnposvoll Boaw depea
KATHOHMT, MM . . . . . o 0 0 0y v owoa e v . 6--8 6—8
yEeAvHul pacxon OTMHBOUHOR Boaw, Mfu?,
IPH 3arpy3ke Quabipa:

CYABPOYTAEM . . . 4 v e e v s v s aon s 4

6
KemoRkToM KY-2 . . . . ... ... .., 6 8
O6uag AaTenb¥OCTH DereHepauun (HABTPa 4,
4, ApH 3arpyske dRabTpa:
CYABPOYTAEM .« o 4 v v v o o n v v a s s s 2 2,5—3,5
katHoMmTOM K¥-2 , . . ... ... .... 3—4,5 3,5~5,0

! CkopOCTh PUALTPORALNS MeHae 5 M[q de PeKOMSHAYSTCE NI-84 BOIMONMHOrO CHHMEHHE OOMEMMOR eMEC
CTH KaTROMATS,

* B cOOKAX — NpH MAFPYIKe MEAKOrO KATHOMHTS € ¥pynHocThip sS2p2d 0,3—0,8 Mu,

¥ fpox0AMNTRABHOCTY RSPHYALIOULEH MPOMHAKH TpHUdMAeTEd 15 WHE B cXOMAX Ge3 HIDECTHOBAMHA A DpH
oo RN SuMEHHLX MATEPHAAOD ¢ BHICOKOR MEXAMHYECKOA MPOYHOCTLIO,

€ Onpexengercx pacystoum. B rabanue NpKBERsHL OPUEHTHPOBOHEES A e

PHM e qaude, OfutuA yaeAbHUA pACXOX BOIW HA PereHepauAi) GMAbTPOB He NpPIBLXSH B CBRSH € ero

CoMbmAMN KOReORRNAMH B 33BLZAMOLTH OT KaueCTaa MeXOAHOH BOLH, Y12AbHOCO PICXO1A COAW, MADKH JATpY~
AEHHOrO B GHALTP KATHOHUTE M T. M.
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TAe 71— YRCIO pereHepaluit Kamaoro
¢$uABTPAa MOepBOH CTYNEHH B CYTKH;
Heonq— BHCOTA CROA KaTHOHHTA, M;
a—uHeao  paboTalouHX  QHALTPOB;

HOCTb X4ATHOHHTA Npd HATpHA-KaTHO-
HHpOBaHUH, r-3KB/M3, oOnpelenseMad
H3 YpaBHeHHSA:

EE. =/a.BneEn — 0,59, (5-15)

THe O, — Ko3hduuHeHT 3((eKTHBHO-
CTH pereHepandH, YYHTHBawWpA He-
MOJAHOTY pereHepalldd KaTHOHHTa B
3aBHCAMOCTH OT YAENbHOIO pPAacxola
COJIH Ha peredepalyio, MIpHHEMAaeTCs
no taba. 5-5 (mo pawuwM BOIATEQ);
Bxo — KoadrUKEAT, YUHTHBAKIMUA
CHHMXeHHe ofMeHHON CnocoBHOCTH Ka-
tHoHutTa no Ca?+ H Mg?+ 2a cyer ua-

CTHYHOTO 3aflepKaHud XaTnoHoB Nat,
npuHHMaeTca no taba. 5-6 (no Han-
HeiM BOMITEQ), rae sHadedns @ya
ApuBeeHH B 3aBHCHMOCTH OT OTHO-
ameHns O, /0K,; Cwa— KoHIEHTpa-
U#s HATpHA B YyMArvaeMod Bote,
Mr-aks/a; Ep—noaHas  ofmeHHas
COCOBHOCTE KaTHOHMTA, T-3KBfM3, o
3aBOACKHM [LaHHBIM:

Kpynnocrs E
sepen, Mu a
Cyaepoyroar . .. . . 0,3-0,8

&

1700

Cyasdoyroar . . . . . 0,5—1,1
Katuonur K¥-2 , . . . 0,8-1,2

4§ — yIeNbHBR PACXOA BOAH Ha OT-
MBIBKY KaTHOHHTA, M3/M? mpuHuUMaeT-
cda no ta6a. 5-4; 0,5— mona ymsaArue-
HHA OTMEIBOUHOW BOJH.

. JaA  OpHeHTHpPOBOUHBIX pacyeToB
MOXHO BOCIOVIB30BATLCH 3HAUSHHAMH
patodeli ofMeHHON cMOCOGHOCTH CYb-

* ¢hoyraid, npuBeXeHHHEIMH B Ta6a. 5-7.
E}* —'paGouas o6MeéHHas . CHOCOG-

‘TIpu’ OTCYTCTBHH HATPHA B HCXON-
HOli Bofe paGovan ofMenHas crnoco-
HOCTb KaTHOHHTA IIPH YMSITUEHHR BO-
Al onpefie]seTcR FO YNpOLULeHHOH
dopmyne '

EN _ o E.—0,5¢K,. (5-16)

Pacxon 100%-nofi moBapenHoft co-
JH Ha OAHY pereHepanuw ¢uabTpa
onpenenseTcd #3 ypaBHeHus

Na ENafN..chQc
. =—L-——-wm ,  {5-17)

Na ..‘ :
rie Qc' — pacxon noBapeHHoO COAM
Ha ONHY pereHepaunio (puIbLTpa, Kr;
fva — nAomags. GuAbTPOBAHNA HAT-
pRA-KaTHOHUTHOTO GHALTPA, M2, TNpH-
HHMaeTcsl N0 CeYeHHI0 NYCTOro PuaAbT-
p2; §o— YIeJAbHHIH PACXOA COMH Ha
pereHepaumw, r/r-skp o6MeRROR cno-
coGHOCTH KATHOHHTA.

YHenbHHA PacXoA COMM Ha pereHe-
pauni NpHHHMaeTcA no pHc. 5-2 B 3a-
BHCHMOCTH OT KeCTKOCTH yMArdaeMol
BOAH H TPeGyeMO#t KeCcTKOCTH PuibT-
para. [lpungartbifi yAeALHBIA DPACXOR
CONN AOAXEeH ofecnedHTE 3aZaHHYI0
OCTaTOYHYIO KEeCTKOCTh (pHIAbTpATa H
uenecoobpasnyio o6MEHRYIO crnocol-
HOCTL  KAaTHOHHTA, o©OyclnoBauBae-
Myi0 9QdEKTHBHOCTBIO pereHepanyy
{rada. 5-B),

Ta6auuwa 55

Koapdnurenr spdesTHBHOCTR pereHepalHH KATHOHHTA

Yaeapuuwi#t pacxon
¢OAM HA pEreHepanHo
HATHOHUTA, F{r-9KB 06-

meHno cnocobuoctd | 100 {110 ]120 | 130
@y .+« + « .« . .|0,62{0,640,67 0,69
Yaespunfi  pacxon

COXY HA PEreHepauHio

KAaTHOHHTA, T/T-3KB

obuennolf cnocobuo-

CTH « » 2 s « . « »| 230 | 240 [250 | 2€0
Gy » + ¢ - « « « | 0,8410,85(0 870,87

140
0,72

D,SSI 0,88/ 0,89

150
0,74

1€0 [ 170
0,75{0,77

180 1150
0,78 0,80

210
0,82

280 10

0,90{0,91

340 |,
0,93




Kosddutinrent tHmxendn ofMenHoA c¢nocoGHOCTH HATHOHWTE

TaSnaunpa 56

Pm:. 5-2." Onpeaeaenne yneahuoro pacxoaa

€OAU @, HA' PEreHeparimd B 3aBHCHMOCTH OT

Tpebyemoil MeCTKoCTH QHABTPATA ¢ U He-
CTKOCTU HCXOAHOH BOXH,

Kouncurpmuﬂ }unonoa MEETROCEH B MEXpauof 50-
IF, ran.a --5'2-—1 8-.10 ‘--5;5—20?-‘

74 R i - | i !

[ \

f{’:" 0,01/0,02 ]0,030,04{0,05)0,06}0,07)0,08{0,08/0,1 0,2 ;0,3 {0,4 | 0,5
© Bw |0,93/0,92 0,91 |0,89]0,88/0,87{0,86|0,85]|0,84|0,83]0,8 |0,77{0,73| 0,7
ci : |
2 los o7 (0809 |1 [2 |3 [4 |5 [6 [7 |8 lo. |10
- Ko -
i Brva 0,69(0,68 0_,_67 0,66 | 0,65|0,62|0,60|0,57| 0,54} 0,53{0,52|0,52|0,51] 0,50
_ Tabaume 57
PaGouan ofMennaa cnocobHocre cynsdoyras npH HATpHA-KATHOHWPOBAHHA
Ofmaad MecTHOCTS NOCTYOAUSR HA GHALTPH BOAN, Mr-skefa
Co L -
;:ng?é ::f P::!;eo*: c:}n 5 —l 1 ] - ad ' 2
elion 53;;’ :: l;)eﬁx:-eg:; paAKUROBUEA cocTas cYafOY AL, MM
% ot Mo los—oa | 0511 | 03—08) 0511 | 03—08] 0.8—21] 08—08} 051,
1 120 330 300 321 290 a310 280 | 300 270
150 370 330 360 320 350 310 340 300
10 120 310 280 320 290 260 240 240 220
150 350 310 350 320 290 260 280 250
N 200 30 | 340 | 30 | 350 | 3% | 200 | 310 | 270
0 120 220 200 200 180 180 160 150 130
- 150 250 220 220 200 200 180 170 150
200 270 250 250 220 220 200 190 170
250 - 290 260 260 240 240 210 200 180
c
y : Cyrounbifi pacxol TexHHYecKoH co-
' JIM HA pereHepauuio GuUILTPOB onpe-
rengetcd no gopMyne
i QNana. 100
\ Qre="Sgg—, (518
\ ‘\ _ rae Qy. e — Pacxon TeXHuueckoh lc}:o:m
: ] Ha. pereHepanHio (GUALTPOB, KI/CYT;
\\\ ] 93 — conepxanne NaCl B TexHuue-
] : cKoft conu, %.
_ : M S i _  Pacxor Bouw Ha onmy peremepa-
27 30 00 15T 200 250 W rjr-and UHIO HATPHA-KATHOHHTHOIO clmnb'rpa

© " CAAraeTes Ha:

1} pacxona BOAH Ha Bapux.umo-
I.I.IYIO NpoMHBKY BHABTPA, M5,

{fya0fagp
Qasp S



rige Qpop — KOAHIECTBO BOZH Ha OAHY
BSPBXJAIONIYIO NPOMBIBKY (HIBTPa,
M?, [ — HHTEHCHBHOCTH B3PHIXJAIOMER
NPOMEIBKE (UABTPOB, J4/{c+M3}, npu-
HuMaeTcd no Taba. 5-4; fpap— mpo-
JHOMKHUTENBHOCTh B3pHIXAAOIIE npo-
MBIBKH,  MHH, NpHHAUMAETCH IO
Taba. 5-4;

2) pacxoma BORbI Ha TPHTOTOBXE-
HHe pereHepadHOHHOFG pAacTBOpa CO-
nH, M2,

e 100
Qp. P lg.SOT_ ’ (5'20)
Pp. p

TRe § — KOHUEHTPALHA PereHepalHon-
HOTQ pacTBOpa, %, NPHHHMAaeTcA IO
raba, 5-4; ppp— NAOTHOCTL pererepa-
LHOHHOTO PACTBOPA, T/M3, IPHHHMART-
cq no taba. 15-6;

3) pacxola BOZW Ha OTMHIBKY Ka-
THOHHTA OT NpPOAYKTOB pereHepa-

HuH, M3,
Qo'r = ‘?o-rleHcm (5'21)

THE Gor-— YASHLHHI pacxol BOLH Ha
OTMHIBKY KaTHOHHTR, M3/M%, npu-
HEMaeTes no Tata. 5-4.

Pacxon Bozbl Ha OmHY pereHepa-
Mo HaTpHA-KATHOHHTHOro GuabTpa
es HCMOIL3OBAaHHA OTMHBOQUHON BoO-
IH Ha B3pHIXJEHHE COCTaBJAET:

Q:h = Qnap + Qp. p + Qo-r; (5'22)

NPH HCHOAL30OBAHMH OTMBEOYHOA BOAL!
HA B3PHXAAONLYI0 [POMEBKY pacxo[
BOASI HA OMHY pereHepalHio:

Q: = Qp. P + Qoﬂ (5'23)

iFme Qe — pacxon BOAH Ha COGCTBEH-
FHRE  HYMAB  HATPHA-KATHOHHTHOTO
QRILTPE 63 HCMOAB30BAHHA OTMBIBOY-
LA BONL HR B3DHIXACHHE, M® Ha OHY
berenepanmio; Qc,x — TO Xe € yueTOM
ECIOALAOBARNA OTMHIBOYHBIX BOJA Ha
B3prixaeHHe (PHALTPA.

« CpenHeuacoBofl pacxol BOAM Ha
POGCTBEHHBE HYMRAH HATPHA-KATHO-
paTHHX GHAbBTPOB, MY/4, onpeaenser-
px no popMye:

Q: y = Qc.un

=de (5-24)

MexperenepaHoHHNR NepHOL pa-
6ot duabTpa onpeneadeTcs  H3
ypaBHEHHA

Tne=——t — 8%, (5:25)
rie Tyg— MeXpereaepalnoHHEA Tme-
PHOR KaXXJAOre HATPHA-KATHOHHTHOIO
GuabTpa, 4; 71— KOJAHYECTBO pereHe-
panuil KaXzaoro (puaLTpa B CYTHH; ;‘:,
— BpeMs pereHepalnM PuUALTPa, MHH,
Bpemsa perenepaniui HaTpHA-KaTHO-
HHTHOTO HABTPa B CBS3H ¢ GoabwH-
MH KoJNeGaHHAMH, 3aBHCAIIHUMH OT pd-
Ja ¢(akTopoB, CAENAYET OUPEASAATH
IAS KaXaoro XOHKPeTHOTO CJIYWas
pacueTHHM myTeM ko dopMyre:

.tgl:r = f”p + tp. p + tov (5'26) -

rAe fp;p — BPeMA BIPHIXJSIOUIEH NPO-
MHIBKH (RabTpa, MEH, TPHHHMAeTCH
o tabn. 5-4; ?p p— BpeMs INpoONycKa
pereHepalHOHHOTO pacTBOpa 4epes
GHABTP, MHH, ONpeneNseTcs U3 ypas-
HeHHA: '

Qp.p’so
£y o= 527
P27 o pfa ._( 21y
rie Qp p— KONMYECTBO  pereHepa-

LHOHHOIO pacTBOpa, onpelenaaeMoe H3

ypaBHenns {5-20), M%; wp p— CKoO-
pOCTb NpONyCKa PpereHepaluOHHOIQ
pacTBOpa, Mf4, OpPHHEMaeTcs no
Tabn. 5-4; for—BpeMA  OTMLIBKH

GuabTPa OT MPOAYKTOR pereHepalny,
MHH, onpenensseTcs H3 yPaBHEHHS:

_ Qo0
f =g, (5:28)
rae Qor— pacxof BOAM HA OTMEIBKY
KaTHOHHTa, ompeAenseTcd H3 ypaBHe-
Hug (5-21), M3 ®Wor — CKOpPOCTL OTr
MHBKH,  M/4, HApHHHMaeTcd  mQ
Taga. 5-4.
Heo6xonuMOCTh MpOBepKH BpeMeHR
pereHepaunn QHALTPA PACHCTHHM .Nyr
TeM MOXeT ObITE HarAsoHo NoKasaua
Ha CAeIyoIeM RpHMepe. :
ITpumep. Ucxonnas Boma ¢ obmielt
®ecerxocToio K, — 10 Mr-sxs/n u co-
AepKaHKeM HATpHA 5 Mr-sKB/A yMar:
yaeTcs Ha QHAbTPE  LHaMeTPOM
2000 MM Cc yOENBLHHM DacxoiOM COMH
Ha pereHepauuwo 150 rfr-3xs.
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Bpema perenepanus, NoACUHTAHHOS
no dopmyne (5-26), cocrasaser:

TIpH 3arpyake ¢HABTPA cyasdoyr-
JAeM H pafoTe HAa MHHUMAJbHHX CKQ-
pPOCTAX MNPONYCKa pereHepaHOHHOTO
PacTBOPA H OTMBIBKH—2,4 ¥; TO Xe
npr paGore Ha MakcHManibHO HOMy-
CTHMHX ckopocTsax— 1,7 4; npH 3a-
rpyske duAbTpa KatHoHHTOM K¥-2 M
paGoTe Ha CpefHHX cKopocTax — 4,54,
npu 3arpy3ke QuabTpa cyasdoyraem
H HCNIONL30BAHHY €r¢ B KayecTse BTO-
poit crymeHH HaTpHA-KaTHOHUPOBA-
HHA— 3,5 4.

KonuuecTso oRHOBpeMeNHO perere-
pHpYeMuIX (HIBLTPOB Onpefensercs
no topmyae:
nasls
Ry = 2};" , (5-29)

TEe Mo,y — KOJHUECTBO ORHOBPEeMeHHO
pereHepHpyeMuX (HABTPOB; R — KO-
JAHMECTBO  pereHepannfi  KaXxjaoro
$uABTPa B CYTKM; & -— KOAHYECTBO
ONHOBPeMeHHO paboTalmnx GHABT-
pos.

ITposepky cosnajileHHsi pereHepa-
uufi ocoGeHHC BaXXHO NPOHIBOIHTB
fIDH 2BTOMATH3ANMH JAsi Onpeiene-
HHA KOJAHYeCTBAa YCTAaHABJAHBAEMHX
. KOMaHJHBX VIEKTPHUYSCKUX NPHEOPOB
(K3I1). Ilpu coBmageHHH pereHepa-
HA, T. . KOr44 e p > 1, Tpebyercs
Apy¥ ABTOMATH3AUHH YCTAHOBKH Qpra-
HH30BaTh 1Be Tpynnsl oGopyRoBaHHA
un nprGopoB aBTOMaTH3aLAH,

5-4, AMMOHHR-HATPHR-
KATHOHHTHBIE ©OHJIbTPBI

AMMOHMA-KATHOHHPOBAHHE B 34BH-
CHMOCTH OT KauyecTBa HCXOAHON BOMAH
MOMET OCYIeCTBJAATLCH B CXeMax na-
PaaAeJbHOTO HAH COBMECTHOrO aMMO-
HUA-HATPHH-KATHOHHPOBAHHUA.

CxeMa napanaefbHOrO aMMOHHE-
HATPHA-KATROHHPOBAHHA TNIPUMeHAeT-
CH, KakKk MpaBHig, NPH COAepIKaHHH
HOHOB HaTpUs B Bofie Gosee 30--359,
ofuell ¥eCcTKOCTH H TpH CTeneHH o6-
MeHa ‘Ha aMMOHHA @y Gonbiue 90 u

Menplue 40%.
! CxeMa COBMeCTHOrO aMMOHHE-HAT-
PHA-KATHOHHPOBAHHA  NPHUMEHAETCH,

76

K4K OpaBWIO, NMPH COAePKaHHHU Ka-
THOHOB HaTpHA B BolAe MeHee 30—
359 obulell KECTKOCTH ¥ TpU CTemne-
HH O6MeHa Ha aMMOHHE @y, B mpeje-

nax ot 40 zo 909%.

- CreneHb 06MeHa KATHOHOB JKECTKO-
CTH Ha aMMOHMH NP COBMECTHOM aM-
MOHHA-HATPUH-KATHOHUPOBAHHE WIH,
4TO TO XK€, NOJI0 BOAL, TIOCTYNaidled
H& aMMOHME-KaTHOHHTHHE QHABTPH
OpH napananeJbHOM AMMOHHH-HATpHI-
KaTHOHHPDOBAHHH, OHpeleldioT 1o

tdopmyae

o, == — e = Hlocs) 100

K AFHC1) + [0

TAE &gy — CTenedb O6MeHa KaTHOHOB

XEeCTKOCTH HA aMMOHHA (1ona aMMo-
HMA-KATHOHHPOBAaHHOA  BOARL), %;
XKy — kap6oiaTHas KeCTKOCTb YMSAr-
qaeMofl BOAM, Mr-3kBfn; [Hgeq -
YCHAOBHAA <«OCTATOHHafA» IUEJOYHOCTD
(HeJeTyvad, HaTpHeBaR) YMATYEHHON
Boant ((puabTpata) npm coBMecrT-
HOM aMMOHHH-HATPHA-KATHOHUDOBA-
HHA UJH YCIOBHAH LIEAOYHOCTH BOMHI
[oclie CMeIeHHA TIOTOKOB aMMOHHH-
HaTPUH-KATHOHHPOBAHHLIX BOX; B 3a-
BHCHMOCTH OT HeOOXOILHMOro CHHMKe-
HUS IeA0YHOCTH KOTAOBOH BOAH MpPH-
HuMator 0,3—0,7 wmr-skefn; [Cl) u
[SO%‘]-—*COOTB&TCTB&HHO KOHUeHTpa-
OHs WOHOB X/I0Pa M CYAb{raTa B yMAr-
uaeMolf BOJe, MF-3KB/a.

[lpn npaKTHYecKOM OTCYTCTBHH B
BOJAe HOHOB Hatpus dopmyna {5-30)
yhopollaeTca H NPUHHUMAeT BHA:

()«K_X{MO:T) 100 . (5-31)

(5-30)

4Ny, =

Crenenp 06MeHa KaTHOHOB MecTKO-
CTH Ha HATPHH DPH COBMECTHOM aM-
MOHHH-HATPHA-KATHOHHPOBaHUH HJH,
9TO TO K€, A0JMI0 BOAH, NOCTyRnalowen
Ha HATDUH-KATHOHHTHHE (PUABTPH
HPH NnapajnelsHOM aMMOHHA-HaTpufi-
KaTHOHHPOBAHHA  ONPeJeNAT 1o
hopMyae

ANg = 100 — aNH‘, (5-32)

DAE dy.— CTeneldds of0MeHa KaTHOHA
MeCTKOCTH Ha HATPHA HWJIH AOAS BO-
RBl, NOCTYRAKOIEd Ha HaTpHiA-KaTHO-
HHTHRIe QHALTPH, Y%.



: Tlpn pacdyeTax aMMOHHE-KaTHOHHT-
HHX (HILTPOB B cXeMaXx napanienb-

HOrQ AaMMOHHMH-HaTpHA-KATHOHHPOBA- -

HHA H aMMOHHA-HATPHA-KaTHOHHTHHX
GunbTpOB B cXeMaxX COBMeECTHOTO aM-
MOHHR-HaTpHA-KATHOHKDOBAHHA  HC-
N0JB3YIOT cAeAyiolllHe, NPHBeIeHHEE
AN HATPHA-KATHOHHTHHIX O(HABTPOB
B TalGa. 5-4 manHbe: BHcoTa 0 H
KPYAHOCTb 3€PeH KATHOHHTZ, CKO-
pocTs dHALTPOBaHHA, [OTEPH Hamopa
Ha GuibTpax, UHTEHCHBHOCTE H NpO-
AOJHTeNEHOCTh B3IPHIXASIONIEH npo-
MBIBKH,

PereHepauus QuALTPOB NPH napan-
JeJIbHOM H cOBMECTHOM  aMMOHHA-
HATPHHA-KATHOHHPOBAHNH H3 ONACEHHS
3arHiCOBLHIBAHAA  KaTHOHHTA (BHINA-
nennsi CaSO, Ha 3epHaX KaTHOHHUTA)
npoussoanTed 2—3%-HHIM pacTBOpOM
cynbara aMMOHHA CO CKOPOCTHLIO
NpomycKa pereHepAlHOHHOTO Pacrso-
pa ¥ OTMHBOUHOA BOAL He MeHee
10 mfu.

YaenpHsik pacxon cyibfata amMmo-
His R MOBAPEHHON CONMH B CXeMax aM-
MOHHI-HATPHA-KATHOHUPOBAHNHA PEKO-
MeHAYeTCA NPHHHMATH: NPH OLHOCTY-
neHdaToll cxeMme 06e3 MOBTOPHOrO He-
N10Jb30BAHAS pearenToB — 200 rfr-sxs,
npH  ABYXCTYNMEHYATOHd CXeMe C HO-

BTOPHHIM  HCNOJL30BAaHHeM  peareH-
T0B ~— 140 r/r-sks.
Pacuer AMMOHH-KaTHOHHTHOTO

(buAbTPa B cXeMe HapajieJbHOTO aM-
MOHUfi-HATPUA-KATHOHUPOBAHHA NPO-
H3BOJHTCA (HA 9acTb BOABI, MOAJMEKA-
LYo AMMOHHH-K2THOHHDOBaHHIO) TaK
e, KaK H pacueT HATpHA-KATHOHHT-
Horo dunbTpa: No ckopoctd GuALTPO-
BaHMA H YHCJAY pereHepal#it B CYTKH.
[Ipu pacuere cremyer yuyecTh ChRelyo-
uie OTAHYHTENbHHE JaHRbE: pafo-
Yag eMKOCTh NOIVIOWMIEHHS 2aMMOHHIN-
KaTHOHHWTa npuHKHMaetcs Ha 10—15%
Goablle, 9eM NPH HaTPHA-KATHOHHpO-
BaHWH; KOHLUSHTPAUHA pereHepalHOH-
HOTC pacTBOpa Cynb{aTa aMMOHHA —
‘He Goviee 2—3%; CKopocTb mpomycke
peresepanuHoOHHOr0 pacTBOpa H OTMM-
"BOUHOH BORBI-—He MeHee 10 Mfu;
“YyAeAbHHA DPacxol BOAW HA OTMEIBKY
OT NPORYKTOB pereHepauuu — 5 M® Ha
:-1 M® KaTHOHHTA,

.B  cxemMax COBMECTHOTO aMMO-
HUHA-HATpHA-KATHOHHDOBAHH?  pacyeT
¢duAbTPA BeleTcA TaK XKe, KaK H aM-
MOHHH-KaTHOHHTHOIc (uJAbTP2, HO
Ha TNOJIHYK NPOHSBOAHTEALHOCTE yCTa-
HoBKM. PafBouaa ofmeHnas <¢nocoG-
HOCTR HKATHOHHTZ NPHHHMAETCH, KAK H
NpH HaTpuf-KaTHOHAPOBaHUH. ®UILT-
pPH pereHepupyioT OOGIHUM PacTBOPOM
cyiabaTa aMMOHES H XJAOPHCTOTO
HaTpua. KoHuenTpauua cyabdara aM-
MOHUSA NOMXHa OHThL He Gonee 2—3%;
M3 pacHera 3Tof KOHIEHTDAaLHH oOfipe-
Jensior oOBEM  pereHepanHOHEOTO
pacTeopa H B HeM HONOJHHTENBHO
pacreopsioT Heo0XoxHMOe KoAHHeCT-
BO MOBAPEHHOH COJH.

CocraB pereHepalHOHHOrO DAcTBO-
pa npH COBMECTHOM aMMOHHHK-HATDHI-
KaTHOHMPOBAHHH PAacCYHTHIBAIOT Chie-
LYIOIUM NyTEM.

ITo prc. 5-3 B 34BHCHMOCTH OT CTe~
neny o6MeHa KaTHOHOB JXEeCTKOCTH Ha
AMMOHHA @yy  ONPEAeNHIOT OTHOCH-
TeALHYI0 KOHIIEHTPALHIO HOHOR aMMO-
HYMSL B pereHepallHOHHOM pacTBOpe B
npoueHTax obmefi Macch peareHToB
NH,S0O, -} NaCl.

OTHOCHTENEHYIO KOHUCHTPAIIHIO
HOHOB HATPHA B pereHepallHOHHOM
PACTBODE onpeaeasioT no Gopmyne:

aﬁa = lm -_ aﬁl‘lp (5'33)

rae af, n afy,~ KOHUEHTPALKA HOHOB
HATDHA H AMMOHHS B PETARPAUMUOH-
HOM pacteope, % [a.rm nmumoe

Y H""'\"'t

/

aagagaaa"
N

/

: ﬂ' mzaaaw.wwmwmmx

Puc. 5-3. Onpeaenente aNH {(oTHOCcHETeABNOH

konuenrpanan’ (NH,): SO, B perenepanaoHHOM
DACTBOPR) B 3ABMCHMOCTH OT ayy, (CTemenn

obmena na NH,).
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copepxanue cyapdara 2MMOHHE H
IOBapeRHOH# COMH OT CYMMH pacXona
(NH4)2504 + NaCl] '

Pacxop peareHros Ha OAHY pereHe-
panuio $puibTpa NpH COBMECTHOM aM-
MOHHA-HATPUA-KATHOHHPOBAHHYE OTpe-
AeAqI0T N0 (popMyiaMm:

pacxos cyabdaTa aMMOHES

Qgﬂ'h » KT

2 __ VEyqeann,
Q¥ = 1000-100 *

pacxon nopapemnofi cond Q7. Kri

(5-34)

Qo= o, (535
. 1000-100 °

rae V-—ofbeM XaTHOHHTZ B (PUILT-
pe, M3, Ep— paGouast eMROCTh NOFJIO-
IleHMsT KATHOHAT2 TPH  COBMecCT-
HOM  aMMOHMB-HAaTpHH-KaTHOHHPOBA-
HH, I'-3KB/M® (NDHHMMAIOT, KaK M NpH
HATPAA-KaTHOHHPOBAHNY) ; Gp—
YIASNLHLIA PacXol peareHTOB, rfr-sKs,

Pacxon Bompt Ha pereHepauyio aM-
MOHHA-HATPUH-KATHOHATHOTO  PHUIBLT-
pa B CXeM3X COBMECTHOTO aMMOHWUfi-
HAaTPUH-KATHOHHPOBAHMY HAH Ha pe-
reHepalHio  AMMOHHA-KaTHOHHTHOIO
GHALTPA B CXeMaxX NapaJIeNIbHOrO aM-
MOHHA-HATPUA-KAaTHOHBPOBAHHA CJa-
raercs u3:

1) pacxoaa Boas H2 B3PRIXAAIO-
HYIC MPOMBBKY, ONpenessaeMoro no
dopmyae (5-19); -

2) pacxosa BOAbl Ha MPHrOTOBJE-
HHE¢ pacTeopa cyakdara aMMOHHA

Q100
Qp NH,= W;; )

rie Qly, — pacxon cyabbara ammo-
HHSL HA ORHY pereHepaunio, Kr; H——KoH-
LeHTPAUUs pereHepamHoOHHOTO PacTBo-
pa cyashaTa aMMOHHSA, TPHHAMAIOT
2—3%; pp.p— AAOTHOCT: pereHepa-
IHOHHOTO  pacTBopa, T/M®  (cMm.
Taba. 15-6);

3} pacxoma BOZM HAR OTMHIBKY Ka-
THOHHT4 OT NPOAYKTOB pereHepalyy
Qor, M® Ha OfIHY pereHepaumio:

Qo-r = quTfNH‘Hch'

(5-36)

(5-37)
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rie §or — YASALHHA Pacxofl BOAH HAa
OTMHBKY  aMMOHH#-KATHOHMTA OT
OPOIYKTOR pereHepailHH, NpHHHMAET-
ca mo taba. 5-4; fyy — naomans
GHABTPOBAHHA AMMOMHH-KATHOHUTHO-
ro ¢uaptpa (cumras Ha nycroh .
bunpp), M% H,p —BmcoTa chion xa-
THOHHTA, M.

Pacxox BoAn Ha pereHepauuio
AMMOHHHA-KATHOHHTHOTO HMAH aMMO-
HAf-HATPHA-KATHOHUTHOrO  (GUALTPA
6e3a MCNONb3OBAHKA OTMEIBOYHOR BO-
Ahl Ha B3PHIXJAeHHE ONUPeALAA0T IO
ypasHenuo (5-22) u no ypasHeHuI>
(5-23) npu ¥CnOAL30BARNN OTMHLIBOU-
Hoft BOAN Ha B3phIXAEHUE,

5-5. XJIOP-HOHHTHBIE
SHRAbLTPLI

Xnop-HoHUTHHE GHJABTPR yCTaHAB-
JAMBAIOTCR TONBKO Noche HaTpufi-Ka-
THOHATHHIX (GUIbTPOB nepBofl cryne-
HH, Tak Kak olMeH HOHa XJopa Ha
HCOs uner tonpko B ymaAruennol me-
JIOUHOM Cpene.

Xnop-uoHuTHEIE GHABTPH  MoryT
GHITH 3arpyMeHbl TOJBKO ZHHOHHTOM,
B 2TOM cAyuae NpE HeOGXONHMOCTH
rAYyBOKOrO YMATYEHUS BOIH Tpebyercs
YCTaHOBKA NOCNE HHX RATPHA-KaTHO-
HHUTHHX $uabTpoB BTOPOR cTymeHH.

X70p-HOHATHEE (HJLTPH  MOTYT
OLITE YCTAHOBJAGHH H B TOM ciyuae,
KOrjia BOAa noc/ie HHX HCNOJAb3YeTcs
AAf NOHMHTKY TeNJOBHIX cCeTell, rie
BeJIMYHHa O61ell MecTKOCTH He JHMU-
THDpYeTCsl, a IWIeJ0YHOCTh CHHMKARTCR
XJOp-HOHHPOBaHHEM 10 TpelyeMmix
npeaedos.

Xaop-HoHRTHBEe GHALTPH, wame
BCero HCMOJAb3YeMHE A8 INPHTOTOB-
JIEHHSA BOJL, MHTAIOMICH NMAPOBEE KOT-
abl (B 3TOM cayuae Tpebyerca raybo-
Koe yMATUEHHE), 3arpyXalTcd KaTHO-
HATOM, & CBEPXY AaHHOHHTOM; aHHOHHT
CHMJKaeT [eNoYHOCTh HCXOANOA BOIHI,
4 KaTHOHHT HBJAACTCH BTOPOA CTY-
NICHBIO HAaTpHH-KATHOHHpOBAHHA. B Ta-
KOM CMELIAHHOM HaTPHA-XJOD-HOHHT-
HOM GuabTpe OGEIYHO MHHHMAJNBLHO
Heo6XOMHMYIO BHICOTY 34rpy3KH AHHO-
HHT& ONPEASNSIOT PACUETHHIM NyTeM,
4 OCTalbHYI0 BHICOTY (UIBTPYIOIIEND



CNOsL 3anoJIHAKT KATHOHATOM (HO He
MmeHee ueM Ha 0,5 M), Tak Kax OH Me-
Hee JedMIHTEH H 3HAYUTENLHO JenjeB-
Jie aHUOHHTA.

Hna pacuera XJa0p-HOBHTHEEX HABT-
poOB HeOOXOAMMO HMeTh CJeLyIOUIHEe
HCXOAHKe RaHHBle:

NPOH3IBOJHTENBHOCTE HATPHA-XJAOP-
HOHMTHOrO QuabpTpa Qg, M%fu;

TpefyeMoe cHHXeHHe GHKapOoOHa-
TOB, HJH OCTATOYHYIO INEJOYHOCTH
obpabarniBaeMOd  BOAH  (pemaercs
npy BHOOpe cXeMH 06paloTKH BOLE),
Uloen, mr-sxafa; :

aHA/MW3 HCXoAROH BOAH (Medeso,
OKHCJIAEMOCTb,  §HHOHHHHT  COCTaB:
HCOF; SOi™; Cl~; NO7; NOzmmp.).

Pacuer xnop-HOHHTHOrO (QHJAbTpa
TIPOH3BOAHTCA TNoCJe nNpeABapHTENb-
HOM MPOBEPKH BO3MOXKHOCTH OCYLIECT-
BJCHHA XJOp-HOHHPOBAaHHR DO COOT-
HOoeHHIO (2-B) M cofmep:KaHHIO CyM-
Mbl AHHOHOB CHABLHRIX KHCJIOT (KpoMe
Cl)— ne Gonee 3 Mr-sxs/a.

Pacuer XJ0p-HOHHTHOIO (HABTpa

HayHHawoT ¢ noabopa nuaMeTpa

duabTpa no CKOPOCTH (HRABTPOBAHUA
QC!

We) ==~ 5-38

o= (5-38)

rie wa— CKOpocTs GHAbTPOBaHHA Ha
XTOP-HOHUTHHIX (HALTpPaX, TNPHHE-
maerca pasHoit 15—20 M/u; Qo —
NPOU3BOAUTENBHOCT (GUABTPOB, M*[u;
fa— naomane xmop-HOHHTHOrO GUIABT-
pa (MCMOAB3YIOTCH CTAHAAPTHHE HAT-
pPHH-KaTHOHETHHE (uabTphl nepBol
CTYNEHH), M?;, @ — KOnH4IeCTBo PHABT-
pOB, NMPHHHMAETCA B 3ABHCHMOCTH OT
rpefoBaHufl  NPOEKTHpyeMo#  ycTa-
HOBKH.

Ipa Goabwol NPOH3BOAHTENLHOCTH
MPOSKTUPYEMOH YCTAHOBKH H Heo6Xo-
IHMOCTH HENPEpPHIBHOTO CHHIKEHHS
IEeJOYHOCTH YCTAHABJHBAIOTCA JBA
paboulx (pUAbTPA H OOHH PesepBRLIA;
ecan ZonycTuMo (NpH PeMOHTE OAHO-
10 H3 GUILTPOB) B mepHOA pereHepa-
QHH XJOP-HOHHTHOT'O QuALTPA nNOJAA-
BaTL IMENQYHYIO BOAY, TO YCTAHABJH-
BaloTcA pBa pafouux duastpa.

. B HeBONBIIMX YCT2aHOBKAaxX (MpOH3-
BOZKTENbHOCTEIC OKoMo B M3fu), ecan

JOMyCTHMO B TNEepHOA PpereRepalHH
¢$HALTPA NOAABATE MUIEJOUHYID BOAY,
yCTAHABNNBAETCA  OAMK  pabounit
QHALTP; NPH 3TOM NPeAnONaraeTcs,
YTO NPH OTKJIOUEHHH XJIOP-HOHHTHHIX
thrabTpoB peseppHHE (QHABTP NepEofi
CTyNeHH KaTHOHHDOBAHHS MOXKeT pa-
60TaTh B TOT NEPHOJA KaK BTOpAafl CTY-
[eHL HATPHE-KaTHOHHPOBAHMS,

" KoauyecTBo yaaJsdeMHX Ha XJOp-
HOHHTHHX ¢uabTpax wuoHos HCO,,
r-aKkB/cyT, oOnpeaenseTcs U3 Ypas-
HeHHs:

ACI = 24QCI (LUK.B - L’-[oc'r)’ (5-39)

rae Hu y— GuxkapGonaTnas HIENOY-
HOCTh HCXORHOH BOAH, I-5KB/M%;
fl{ger — oCTATOUHAS  IIEJOYHOCTD
nocJae XJIOPp-HOBHPOBAHHUS, T-3KB/M3,
Jlast NapoBHX KOTJIOB NPHHHMAaeTCA
MeHbilee sHavenue [,cr, onpepenen-
Hoe no jopMyaaM, r-ske/m3:

Uhoer =55 (5-40)
HJIH '
moc'r = 0"1826 . (5'41 )

Jdas apyrux notpeGuresnell Beauqu-
Ha I,y IPHHHMAETCA B COOTBETCTBHH
¢ TpefOBAHHAMY, TpPeADbIBAAEMEIMHA
K Iejgodnoct? oSpadoraHHOd BOIH,

Uncno pereHepaliil XJop-HOHHTHO-
ro GHABTPA B CYTKH ONpeiensiercs
H3 YpaBHEHHS:

Agy .
- -42
g fCngaE;:'a ’ (5 )
rie R—UHCJO pereHepamHid XJop-
HOHUTHOTO QHABTPA HAH TOJABKO 0ODeE-
Ma aHHOHHTA B CMelIaHHOM (QHAbTpE,
npuHUMaeTcs He 6osee 3 pa3 B CYTKH;
NpY 3TOM ONHOBPEMEHHO pereHepH-
pyeTca ¥ KaTHOHHT BTOPOH CTyNeHH,
norpe6HOCTL B pereHepalyH KOTOpO-
ro 3gayuTeNbHO peKe; Ff% — BHICOTA
CN0A aHHOHMTA, M (B CMEIUAHHOM
¢unpTpe DpPHHEMAETCH TOMBKO BH-
€OTa CJOSL aHHOHHTZ); Egl—paﬁoqaﬂ
oOMeHHad  cnocoGHOCTE AHHOHHTA
AB-17 nmo womy HCO; r-sxe/M?,
NMPHHHMAETCA B pacueTax OPHEHTHPO-
BouHo paBuo#i 300 r-sks/M® (npH
79



yaeAbHOM pacxofe conu 65 kr Ha | M3
@HHOHHTA H OCTATOYHON I1eJIOYHOCTH
¢unbTpara oxono 1,0—1,5 wmr-sxs/a)
H YTOUHSETCA NpH HajaLKe YCTAHOBKH
B 3aBHCHMOCTH OT KayecTBa UCXORHON
BOJH, PACXORA COMK HA PereHepanHio
H HeoOXoMHUMOf BeNHUHHHE OCTATOYHOH
UISJIOUHOCTH HUALTPATA.

[MTonoGpas us ypapnerHsa (5-42) He-
©06X0RHMREI ofbeM aHHOHHTA B XJOP-
HOHMTHOM (HILTPE No UHCAY pereHe-
palHfl, onpeleadldT pacXoll COJH:

Qc =:-65fCIHcm (5-43)

rie QF'— HeoSxonuMuA PacxoA conu

Ha OAHY pereHepduuic ¢uabTpa, Kr;
65 — pexoMeHnyeMbit pacXod cCoJ,
kr, Ha | M® aHmonuTta, NpH Haflajxe
YCTAHOBKH ONTHMAJBHLIA PacXOn COJH
CeNyeT YTOYHUTH.

Pacxon coam Ha pereHepamuio Ka-
THCHHTA (BTOpPaA CTYHNeHb HATPHH-
KATHOHHPOBAHHA) B  CMELIAHHOM
bHABTPe He paccUMTHIBAETCH, TAK Kak
KOJTHYECTBO COJH, IPHHATOE O pacye-
TY Ha pereHepaitHio XAOp-aHHOHHTA,
B BeCATKM pa3 NpeBHIIaeT KoJaHde-
¢TBO, HEOOXOMNMOe AJA pereHepanMh
KatHoHHTa (Na' perenepupyer Karuo-
Hut, a Cl~ — anuoHHT).

Pacyerst pacxoaa Boabl Ha NpHTO-
TOBJEHHE pereHepallHOHHOFO pacTBo-
Pa, pereHepalyio XAOP-HOHHTHHX H
HaTPUA-KATHOHHTHHX (PUABTPOB B CXe-
Max HaTpHA-XJNOp-HOHHPOBAHHA NpO-
H3BOJATCA B COOTBETCTBHH C yKasa-
HHSIMH, JaHHEIMH TIPH pacyeTe HAT-
pHii-kKaTHOHHTHHX ¢#ABTPOB B § 5-3
u no taéa. 5-8.

5-6. BOLOPOA-KATHOHHUTHBIE
$UNLTPbLI

Pacuer BOJXOPOA-KATHOHHTHEIX
HALTPOB NPOMIBOIMTCA HAa OCHOBA-
HHH CHAeAVIOIIMX HCXOAHBIX JAaHHBIX:

1) npousBOAuTENLHOCTH (HILTPOB,
MY/u;

2} rpefopanui, HpeAbABJAAEMBX K
BOJOPOAR-KaTHOHHPOBAHHON BOJE;

"3) KauecTBeHHOIO COCTABA BOJH,
mocTynaieueit Ha Bonopon—xamonm-
"Hbie QHILIPHL

80
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Te XHONOTRUECKHE JAHHBIE OId PACYETA
XN0p-HOHATHBIX QHALTpOB

) Ly
E% | 33k
NMoxasatenn §= EES
Z& 528
I3 2.3
[0 QZm
Buicora cnos, M:
aHMOMHTZ . . . . . {2—2,5)0,5-2,0
KATHOMMTA . . . . .| = [ 0,520
KpynHOCTh 3epeH [aHHO-
HUT®, MM . . . . . . 0,35—1,2
Cropocth $HABTPORAHHA,
M
gonycTuMas . . . . 4-_30
peKoMeHAyeMas , . 15—20
[Torepn nanopa, M BOXL.
CT., NPH CKOPOCTH
PHALTPOBAHHA!
W0, . ..... 6—5
0ma . ... .. 75
B we ... .. 96
Bspuxanioniag NpOMWBKA
AHHOHNTA:
HHTEHCHBHOCTD,
ajc-M%y . .. . 3
npononmmenhnocn,
MHH . & o o o 4 s . 15+
OTMLBKE AHHOWHTA:
CKOpPOCTh OTMBIBKH,
Ma ., ... 6—8
pacxon BOAM wa or-
MBEIBKY ZRWOHHTA,
MM L L L. 4

* lNporoasHTeABHOCTD BIpHXAerH 15 MHH TpH-
EATA ZAA aunorHTa AB-17-8.

‘B saBucHMOCTH  OT TpeCoBaHnl
K KadeCTBy ofpaloTaHHOH BOJAR BO-
JBOPOA-KaTHOHAPOBAHHE oCyuecTs-
JAfeTcA MO PasAHUHRIM CcXeMaM (cM.
Tafn. 2-5):

a) BOAOPONA-KATHOHHPOBAHHE C «rO-
NnoAHofi» pereHepativeil GUALTPOB oCy-
IecTBAsIETCS, KOTAA TpebyeTcsa paspy-
IweHHe GHKapGOHATHOTO WOHA, YAaje-
HHe TOJbKO KapOGOHaTHON IKeCTKOCTH
Ao 0,7—1.5 Mr-3kB/1 H CHUXKEHHE CO-
JecoficpXKaHHa HCXOAROH BOAM (cooT-
BeTCcTBYlOIHee yRanseMol xapGoHat-
HOl JKeCTKOCTR);

6) BOZOPOA-KATHOHHPOBAHHE B CXe€-
Max napaasieabHoro BOAOPOA-HATPHRA-
KaTHOHHPOBAHLX OCYIIECTBAAETCH,
KOT/la HeBO3MOMXHO OCYILeCTBHTbL «Io-
JOAHYIO® pereHepaudio ¢GAALTPOB NO
COCTABY HCXOAHOW BOAH HJAH Tpelyer-
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TexXnoAoOrHIeCKHe HaAHbe OA9 PACYETA BOLOPOA-KATHOHHTHLIX HALTpOB

HopMaTHBHEE JaHHEE DPH BOROPOA~KATNOHN-

PUBAHKHE
Tokasatens
ommou | TR | comenane.
BLicoTa CHOA KATHOHHTZ, M . . + . 4 -+ . . . .| J0 23 ) Ho 33 —
Donycrumas cKopocTh GHALTPOBAHHR, MY ., , . . Ot 4 no 30
PexoMenayemas HOPMATRHAS CKOPOCTH QHABTPOBA-
HHA, Mfu, B ckoOKax MAKCHMaAbHaa (npH pere-
HepalMH OfHOrO H3 PUALTPOB), NPH MECTKOCTH
obpabaTuipaemolt BOMM, Mr-3KB/A:
BO B o i et e s e e e ey e a e e e e 20 (30)
w10, e e e e, 15(25)
T | 10 (20)
ToTepn nanopa 8 PUABTPE, M BOA €To s v & . o . Io rata. 5-10

KoaudecTso ycranasavpaeMbix duasTpoB, mT,:
PASOTAMIOHE . & + + & v 4 2 & » v = 2 « = o
PEIEPBHHX , &+ & ¢ 4 + v « 2 v s ¢ v s 2 5 «

Koanwwecteo perenepanuft Kawnoro (Kpoume peseps-

Horo) duabTpa B CYTKH npH waMMeHee 6aaro-
NPUATHOM KaYeCTBe BONWM (B 32aBHCHMOCTH OT
CTeneRH ABTOMATHIANMH, NPOMIBORHTEALHOCTH W
MAPKH KATAOUHTAY . . & v . v v s o 5 o o + »

Bapuxnenue xaTHoHHTA:

HHTEHCHBHOCTE, A{C-MY) - . . . . . « 4 + &
HPOAOAMHTEABHOCTD, MER « + & o + = + 4 +

Perenepanya xateoHuta:

yoeabhll pacxoa ceproit KHCAOTH, Ifr-3KB , |

KOHUEHTPAUWA PaCTBOPa, %, NPH 3arpyske:

cynvdhoyraem . .
katuonuToM K¥-2 ., . .. ... -

O L I I B R T

CKOPOCTL BPOMYCKA PACTBOPa, MM, . . . . .
OTMHBKA KATHOHHTE:

yaeavhumit pacxon, M'fM* . . . L, . .. ..,
CKOPOCTH: OPONYCKa OTMWBOYHON BOmW, Mfa,, .
O6mas npopoaxuUTEeALHOCTE pereHepalhy, 9 . . .

A nexau

115 MHH 2128 HOHWTOB € BE
KOBEHHS.

He nelnee 3

He wence 1 # ne fonee 3

Io pue. 54
15-=30?

B 32BRCHMOCTH OT CXeMH BOZOPOJ-
K4THOHHPOBAHNA

1,5—2,0
Hapacraime# xonueHTpanuu?
10
Boaopon- :
KaTHOHHPO-
BaHKHoH
BONOH
Mo raga. 5-10
10
Mo pacuery

Ocsetaen-
HOW BOROH

f npovrocTe® (K¥-2-8 ¥ t. n,) 6e3 NpeAsspHTEALHOTO HIBECT-

? Mpunensune papacTaigUeR ROHUENTPANH (0T 1 AU 696) KHCAOTH NMO3BOAJET YBCAHYHBATL £MKOCTH MO~

TADWEHHA KeTHOHMTA 30—B6%4.

' OTMBEBKR 1-TO KOpryca (3T83a) MePBOHBYEABNDG MPOHIBOAHTCE BOAOPOR-KATHOHMpOBAHECH BOAORA (509§ ob-
WETO PACXOIR) H OKOHUATEALHO — OCBETNCHHOR BOADH, OTMEPEKE 2-T0 KOPRYSE {9TaME) NOAHOCTLI TPOHARO-

ARTCE BOAOLOA-KETHOHHPOBEHAOR BOACH.

¢ Sosee rnyGoKoe CHHXKeHHe ILENOU-
#oct (Zo 0,3 Mr-ske/n);

B) BOOPOA-KaTHOHHPOBAHHE B CXe-
Max XHMHYeCKOTO 00eCCONHBAHHA OCY-
mecTeasieTcd, Koria Ttpelyercs ua-
CTHUHOE HJH noJHoe ofeccoaHBaHHe
HCXORHOH BOALL

Bnusinue kKagectBa HcXoAHOH BOAH
nofpobuo Hajiaraerca HHXe NpH pac-

6—430

CMOTPeHHH cXeM BOIOPOA-KATHOHHPO-
BaHHS.
OcHoBHLEE
HBEle AAA pacueTa BOAOPOA-KATHOHHT-
HHX GHABTPOB NpHBefeHH B Tab. 5-9,
TEXHOJOTHUECKHE JaHHBIE AAT KaTHo-
HHTOB,
POA-KaTHOHHPOBAHHH,
tTaba. 5-10. B Tabn. 5-11 npusefienn

TeXHOAOrHYeCKHE JAaH-

HCTIOJAB3YEMHX TNPH  BOAO-

NPHBENEHH B

a1



TeXHONOFH9eCKHE AZHHEIE MO KATHOHHTAN, HeRoab3 yeMbIM npnxﬂ
. nonopon«amonnpoaaunu

Tabauga 510

Hopuatnenues ndBhEe Rps BOAOPUR-KaTHOMN-

PpOBAKHM
Nokasatean
oowaon | Tomm | cymenate.
Hpynnocrs sepen, Mm:
1 L o oy | 1,0—1,1 0,5—1,1
K¥28 .. ... .. vee..| 0,831,295 1,0—1,25| 0,3—1,25
JAonycTHMER BBICOTA CAOR KATKOWMTA, M: go 2.5 10 3,3 " .
ABYXEQPDYCHEIR {l-ﬁ KOPIIYC . o & v 4 &, W —_— - 5o 2,5
pHIBTP 28 xkopuyec . . ... .0 — _ o 2,5
JIBY xa1amunt {l-ﬁ ATAM & v v v vvrewrn| o — S — [lo 2apox-
bHaLTP HeTam . . ... e CKHM RAHHK M
Hacunnas macca TOBIPHOTO KATHOMHTA, T/u% U AU
CKd L . e s e . . 0,65—0,7 0,66—0,7 | 0,65--0,7
K¥-28 & i i it e it e e e 0,71 0,71 0,
To #e B Habyxulewm COCTOSMWH, T/MP:
0,55 0,55 0,55
K¥-28 .o i i et s e, -0,69 0,69 0,69
Pacxoll KATHOHHKTA NpH sa:crmgaraunn (Haueame-
Hue) npH TeMneparype o 40° -
CYaboyroab B nepBu rox axcnnyarauuu .. — 20 —
TO e B HOCAEDYWOMHE FOAB . . . o . . & . — 12 —_
kaTHoHrT KY-2-8 s nepeuil rog sxcnayatanun 15 = 15
TO ¢ B NOCASKYROMIHE FOOBl « o « v & o« + & 10 — i0
“Temneparypa obpataThsacuoll BomM, ° C: ' '
B CXeMAX XHMHUECKOTO OGECCOAHBARHA , . . 20—25
B IPOYHX CXEMAX & v+ o v 4 s s o 4 o o 15—40
ConpoTHRAeHHE GHABIPOR (NOTEPH HANOPA), M
BOJL, CT,, IPH 3ArPY3KE KATHOHHTAMH MApPOK:
CK-1 npH cxopocTh QHABIPOBAHKR, M/a: 5 . 0
G 6 8 12
motu.-oooauco--;; LI ] 7 10 14
K¥-2-8 npn cKOpoCTH dHALTpOBaKNY, nu'lt.
Io-sotc--.-a-cocuccr- 10 -_— 20
P e ) 12 — 24
¥ wm M & Ok B N x4 & W & F R o+ W oa &k 14 _— 28
Pacxon BOAN HA OTMBIBKY KaTnOHHTE, ME/MY: '
CYALDHOYTOAL NPH LIOXOJZHOMY DelHMe pere-
HEDAITHH +» & o + 4+ + = + + 5 a s o s » ¢ » 5 —_ —_
TO e NpH  ONHOCTYNEHYATOM BOAOPOR-KATH-
OHHPOBAHPH + » o « o + 4 = + 4 o » s & » 5 — —_
| TO Xe NpH  ABYXCTYNEHYATOM BOROPOL-KATH- : .
" OHHPOBAHWH + v v v « « o ¢ 4 & o » = « » 10 - —
kariodur KY-Znpu ofHocTy neHYaTOM BOROPOR-
KATHOMKDOBAHAH + . + + + = o « v « o + » 6.5 — —
TO #e npR  IEYXCTYNEHYATOM BONOPOA-RATH- 12.0

. OMHPOBAaHWH

" {IpH ACNOABIOBAMRE T
WOIRYINHED TOAYWES Glas

3'2 1

HYAMPOBARHOTO EATHOERTA Kv-z-s BLICOTA SSCHYIKN DPHAUMALTCH Tarod,
e Menee 100% vBCOTH QRALTPYMMEr) GAOR,

-rroﬂ!l



TaGanma 5.1t

TeXHOMOTHA BONOPOA-KATHOHRPOBAHAH B SABHCHMOCTH 0T KAYECTBa HCXOAHON BOABS

Pekoxesnyeas TeXROACLUS BOROPOL-KATHO-
P - R HHDPOBRAHHE
wg;n}?r{l&;* Kam“em;::ul:?:ﬁ:::}‘; REXOAHOR
oouwmes | TR | CTmemmiTonge-
Cympo- Koangectso Na+ ., . . . . ... .| <05 1 <1
yroap CK-1 _ - -
31S0;+Cl- +NO7 4 NO7 . .| <8 <3 <3
Kyl(;-monnr Koawsmeerso Nat+ , . ., . . . .. Hesaprcumo ot comepmanua Nat
28 3180 + €1+ NO7 +NOy . .| 35 5—12 5—12¢

* ITpH coMepXAaHHN B HCXOXHOR BOAS Nat sume 1 Mr-BEBf2 W CYMML AHHOHOB CHABLHWX KNCAOT Bde,.

20 3 Mr-gKefa, b Take npM DAg k=345 HEaPHCHMD OT
CTYNCHYETOS BOBOPUA=-KITAOHRPOPEHNE ¢ HCTCABAOBARHEM
HH — EATHOHHTA 3

pekomeHayemble BTH wmapkm KatHO-
HHTOB H TEXHONOTHA MNpOBeleHHA BO-
JAOpOA-KaTHOHHDOBAHHA B CXeMAax XH-
MHUeCKOro o6eCCONuBAHNS B 3aBUCH-

{

F.

%

2

%

v

1/ a

G% 68 08 40 12
Laind

Puc. 5-4. Tpagux fag onpenefenns Heobxo-
IMMOH HHTEHCHEHOCTH B3pHIXJeHHA KaTHO-
HHTa [ B 3aBHCHMOCTH OT JHaMeTpa 2epeH
KaTHONHTA d,
J—nopn £=35°C; 2—npr £ = 20°C.

Ha puc. '5-4 npueepen rpadpux naa
onpenefeHHs HeoOXODHMOH HHTEHCHB-
HOCTH B3PHXJACHHA KATHOHHTA.

a) BOLOPOA-KATHOHHTHBIE
¢HIbTPH B CXEME
BOOOPOR-KATHOHHPOBAHHA
C «TOJIORHOH>» PETEHEPALIHER
$HUIBTPOB

‘Pacyer BONOPOX-KATHOHHTHOTO
GunabTpa nNpH PEreHEpalMH Ero «ro-
JOAHOH® Jo3ofi KHCJOTH HAYHHAIOT
6‘

coaepwannd Nat pesomensyerca RpuseusTs apyz-
B Nepeofi CTYDewH cyAwboyram, a 0 BTOpoR cryne-

¢ onpepeneana seawyun K w A no
KauecTBY HCXOAHOH BOAH H3 YpaBHe-
Hnft  (2-13) w (2-14), sareM no
1404, 2-4 IPHHENMAIOT PEKOMEHRALNR
K OCYUIECTBJIEHHI0 3STOH CXEMEL

ITpn BO3MOXKHOCTH OCYUIECTBJICHHS
«TONIOAHOTO» peXHMa  pereHepaluy
BOJOPOA-KATHOHHTHBIX buALTPOB
npelBapHTeNbHO NOASHPAIOT THAMETD
M KOJHYECTBO CTAHAAPTHHIX QHABTPOB
HO CKOPOCTH (PUABTPOBaHHA, KOTOPYIO
onpereasiior no dopMmyaam:

HOPMAJILHAA CKOPOCTh

Q
wﬂ=?}%; (5-44)
MaKCcHMaJbHad CKOpPOCTh
j— QH 5
= Fae—n )

Tle WH H Wy — CKOpocTH GHABTPOBA-
HUA COOTBETCTBEHHO HOPMAJLHAA H
MaKCHMAJbHAS, NPHHHMAIOTCA N0
taba. 5-9, mf4; Qm— NpoH3BOAHTEND-
HOCTb BOAOGPOL-KATHOHHTHHX HABLT-
poB, M%/4; fm— nnomans ¢uabTposa-
HUS CTAHAAPTHOTO BOAOPOJ-KATHOHUT.
HOTO {(PHAbLTpA, NPHHEMAaeTCH, KaK H
oceeTnureapHoro  {ra6m. 5-3), Mm%
@ ~— Konu4ecTBo paboTaoux GUALT-
pOB, IPHHHMAIOT HE MeHee JABYX, Kpo-
Meé TOro, OAHH pe3epBHHHN, KOTOPHH
B pacueTe He yuuThBaeres, ¢—1 —
yuCa0 (UABTPOB NPH  PereHepauHu
OJHOTO U3 HHX.
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Oaamerp dunbrpa o6ycnosaysaer-
€A CKOPOCThIO (QHILTpOBAHHS, €CJAH Ha
BOJOPOA-KATHORHTHRIX QHABTPAX yAa-
Jaserca neGoMbiloe KOMHYecTBO coJiedt
XeCTKOCTH, NPH YMATYEHHH Xe BoAb
¢ GONBINOH HECTKOCTBIY (NPH «roJod-
HOM» peXiMe — KapGoHatTHON) pe-
wawmuM PakTopoM CTAHOBUTCA KOJH-
4ecTBO perenepanui GpuabTpa B CYTKH.

KoanuyecTso conefl XecTKOCTH, yia-
asgemoe Ha (UIBTPax, ONpeneaneTcd
no dopmyne

A= 24Qu (K — K"}, (5-46)

rfe Ar — KOJHYECTBO COJeH IKECTKO-
CTH, YAaJsisieMoe Ha BOAODOA-KaTHORAT-
HulX QHABTPAX NPH «POAOJHOR» pe-
reNepanHyu B CYTKH, I-3KB/cyT; Mp—
Kap6oHATHAA JKECTKOCTS HCXOLHOR
pofM, Mr-3KB/M%; K0T ~— ocTaTOYHAS
Kap6oHaTHa® JHEeCcTKOCTh, B 3aBHCH-
MoCTH OT TpeboBanuit k oGpaforannoi
BOJe H Ka4yeCTBY MCXORHOH BOAL npu-
rHMaeMmas pasuoir 0,7—1,5 r-sks/md.
Uncno perenepaunit kaxaoro ¢uabrt-
pa B cytkn {(cM. Taba. 5-9} onpege-
agetcs no $opmyne:
e
fuHeaEla

roe Hen—BbCOTA C¢IOR KATHOHHTA,
M; E;—— pabodada obMeHHAm CHOCOG-
HOCTB CYAb(OYTAs NPH BONOPOA-Ka-
THOHHPOBAHHE C <TOJOAHOM» DereHe-
panMef, r-SKB/M®, DpuHHMaeTci IO
Tabn. 2-4,

Pacxon §00-sofi ceproit XHCHOTH
Ha OAHY pereHepainuio BOAOPOA-KaTHO-
HMTHOTO (QWIbLTPA NPHU «TOJOLHOHD pe-
TeHepalH{ onpeleasercd IO ypaBHe-
HHIO, KI:

n , - (5-47)

r H El‘

Qe =Tefnlels (5.8

rie g — YAGAbHMA pacxox cepHoR

KHCJIOTEI TIPpH  «TOJOIAHOM® DEXHHME

pereHepanuy, r/r-sxs, NPHHHEMAETCA
no raba, 2-4.

Pacxoa texunveckoft cephoit Kucno-

TH Ha perenepanuto YHALTPOB B CYT-

KM onpefeaserca no popMyne, Kricyr:

» -100
Q=222 (54g)
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rae ¢— copepxanue HoSO4 B Texuu-
YeCKOR cepHOH KHCJOTE, HCNOAB3Ye-
MOl /18 SHEpreTHUeCKHX ueqek (He
Menee 929%), %. )

Pacxon Bogw Ha OAHY perexepa-
HHIO BOAOPOA-KATHOHHTHOrO QuibTpa
cAaraeTcs Ha:

1) pacxoma BoAH Ha B3PHXJIAL-
Iyio NPpOMBIBKY GuibTpa Qaup, OfMpe-
JensieMylo, Kak W AIf HarTpHi-KaTHo-
HHTHRX QUIBTPOB, 0O YpPaBHEHHIO
{5-19);

2} pacxofa BOABR Ha TNpHrOTOBJE-
HHE PereHepallHOHHOTO PacTBOpa KHC-
JOTH Ha OfIHY pereHepanmio, M2

QF. 100
N e—— .

Q’cl‘ lUUprp.p » (5 50)
FIe b — KOHHEHTPALusi pereHepalHoH-
Horo pacreopa, %, nmpuHuMaeTcs no
Ta6J1. 5-9; pp. p — ANOTHOCTL peredepa-
1UHOHHOFO PacTBOPa CepHOM KHCAOTH
B 33aBHCHMOCTM OT KOHUEHTPalHi
H2S0,, /M3, npunamaerca nmo raba.
15-7;

3) pacxofa BOAB HA OTMBBKY Ka-
THOHHTA OT HPOAYKTOB  pereHepa-
ouH, MY

Qo-r = oy fH Hcm (5‘51)

FA€ Gor — YRCALHLIH pacXof BOAK Ha
OTMHBKY KaTHOHMTZ, M®/M3, npHHE-
Maerca no ta6a, 5-10.

Pacxon soasl ma oaHy peremepa-
LHIC BOAOPOR-KATHOHHTHOTO $HABTpA
6e3 HCMONLIOBAHHA OTMHLIBOYHON Bo-
AH Ha B3PHXACHHE, M?, COCTaBAAeT:

Qi u=Qup+Qp.r+Qos: (552

C YUETOM HCMOJIL3OBAHASA OTMHBOYHOM
BOAM Ha B3PHXIAIONIYI NPOMEIBKY
dunsTpos, M3

Q:l H.H = Qp. r -+ Qon (5°53)

rae QF — pacxoa Boan Ha cobcTBen-

HHE HYMAB BOROPOA-KATHOHHTHOTO
tunpTpa Ges HCHOJNB3IOBAHMSA OTMbI-

BOYHLIX BOA Ha B3phIXJeHne, M® Ha
oaHy peremepaumio; Q¥ - —1o xe

C Y4eTOM HCIOMB3OBAHYUA OTMBIBOYHKIX
BOA Ha B3pHiXx/JeHHe (HIbTPa, M? Ha
OfHY pereHepalsio.



Cpenneyacopodl pacxod BOAH Ha
COOCTBEHHEIE HYXKAB BOJOPOX-KaTHO-
HHUTHHIX ¢unbTpoB, M%/4, onpemenser-
cA 1o popmyne:

. QY na
A C. H

Qe x = (5-53a)
MexXpereHepallHOHHEI TepHon pa-

GoTH KaXKJAOTO BOACPOA-KATHOHHTHO-

ro ¢unpTpa Tmy, U, onpenesasercd H3

YpaBHEHHS:

24 H
TH-:"n— _tper,

{5-54)
r'fe B —{KOJAHYECTRO PEereHzpamuit Kax-
J0r0 QUALTPA B CYTKM;
H
fper —BDEMR pEreHepalldd  BOAOPOJ-
KaTHOHHTHOrO dHabTpaA, H.
Bpems pereHepauuMm BOZOPOA-Ka-
THOHHTHOrO {hAAETPa B CBA3H C HOMb-
IUIHMH KoJeOaHHAMH 3TOH BEJHUYMHH,
3apHcAmell or psna ¢akropo, cie-
AyeT OnpefeniaTb B KaXIAOM KOHKpeT-

HOM CAydae pacyeTHHM nyTeM 1O
dopuyie:
L L o
tger= =F é){.)p = ' (5'55)

rae t,',*,,p — BpeMst B3puIXAfOMEd npo-
MEIBKH BOJAOPOJ-KATHOHHTHOTO (PHABT-
pa, MHH, DDPHHHMaeTcA mo TaGa. 5-9;
¢, — BpeMa npomycxa pereHepauuoN-
HOTC PpacTBOpa uepe3 BOAOPOA-KATH-
OHUTHH PHALTD, MUH, S3ABHCHT OT KOH-
UeHTPALMH PereHepallHoHHOr0 PacTBOPa
H CKOPOCTH TPONYCKA €ro yepes Ka-
THOHAT (@ == 10 M/y), onpeneaseTcs H3

ypaBHEHUA:
6Qyp. r

o= o (5-56)

{5 — BpeMs oOTMumBKE ¢uabTpa O
OPOAYKTOE pereHepaudu, MuH, IIpH
CKOPOCTH OTMHBKH w=10 /4, onpe-
JendaeTca H3 YpAaBHCHHA

t:[' — ?0‘!‘ .
H

KonuuectBo OXHOBpEMeHHO pere-
HEPHPYEMHIX  BONOPOA-KATHOHHTHEBIX
¢uABTPOB MoOMeT GHTH ONpeReneHo,
Kak H JasA HaTpHi-KaTHOHHTHBIX
$uaLTPOB, MO ypaBHerHIO (5-29).

(5°57)

6) BOLOPOO-KATHOHHTHBIE
SHIBTPH B CXEME NAPANJENBLHOTO
BONOPOR-HATPHH-KATHOHHPOBAHHA

[Tpu obpaBoTke BoAW NyTeM mapan-
JIeABHOTC  BOACPOA-HATPHH-KATHOHH-
poBaHHA Jjona BOAW, ofpabarneae-
MOH HA BOJAOPOA-KaTHOHHTHBIX DUALT-
pax, onpejeseTCs H3 ypaBHeHLH:

npu g 5> Ky

Y= TR (559
npH wn.n=)Kx

y= MH.;}‘;;ﬂ[oc-r; (5_59)

Jons BOLKW, ofpaGaTnBaeMofl Ha HaTt-
PHH-KaTHOHHTHHX (uAbTpax, onpene-
JfgeTcd H3 YpaRHEHHSA:

x=1—y,

THe X H ¥ — HoNA BOAH, MoAAeXxaliled
YMArYEHHIO COOTBETCTBEHHO Ha Hart-
pHA-KaTHOHHTHHIX H BOAOPOA-KATHO-
HHTHHX ¢uabrpax; Io.r —octatou-
Hag HIENMOYHOCTh BOAH, ofpabotaHHol
00 cxeMe MNapaaseabHOTO BOLOPOL-
HATPHE-KATHOHHPOBAHHS, MI-3KB/JI.

[IpousBofHTENbHOCTE  BOAOPOA-KA-
THOHHTHLIX (HABTPOB OmpeaeaseTcs
no dopMyne :

' Qu=yQ, (5-60)
rie @ — noAHad NPOHSBOOHTENBLHOCTh
BOAOHOATOTOBHTEAbHON YCTAHOBKH,

MYy,

INpeasapurenvusifl BHGop AnaMeTpa
H KOJHYECTBO CTAHJAPTHHX BOAOPOA-
KaTHOHHTHHX (HJALTPOB MO CKOPOCTH
duabTpOBaHNA NPOH3BOAHTCS H3 YPaB-
Henmit (5-44) u (5-45).

Koauyectso coselt KecTKoCTH, yaa-
JAREMOE HA  BOLOPOA-KATHOHHTHBIX
bunbTpax, onpepeaseTca H3 ypas-
Henus:

Ay = 24QH ()Ko—)f(ocw)' (5‘61)

rie Am - KOJHYECTBO COAell XKecTko-
CTH, YAAAAEMOE B CYTKH Ha BOHOPON-
KaTHOHHTHHX (HABTPaX Tipw napad-
JAEJBHOM BOAOPOA-HATPHA-KATHOHAPO-
BaHMH, T-3kB/cyT; HKoer — ocTaTOUHAR
KECTKOCTE MOCAE BOAOPOA-KATHOHHT-
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Ta6auna 512

Kosddpunenr sippexTHBHOCTH PErEHEPANHH BOROPOAR-KATHOHHTRMX (HAGTPOB

YioeasuwBt pacxox 50 60 70 80 90 100 110 120 130 140 150 200 250
CepHO KHCHOTH Ha
PEreRepanuo  KaTHO-
HHTA, T/T-SKB ) :
Ty 0,68 0,71 0,75 0,78 0,82 0,85 0,86 0,87 0,80 0,9 0,91 0,92 0,93

HuX (HALTPOB paCCUMTHIBAEMOH cxe-
MH, npuHAMaeTca obbyHo 0,1 r-2KB/M3.

Uucno pereHepauwil KaXjore Bo-
JOpPOA-KATHORHTHOrO (HABTpPA onpe-
Jensercs H3 YpaBHeHHf

AH
B= r——————, (5-62)
JrI-[ ch Ep a
rie # — KOJAWYEeCTBO  pereHepauui

KaXJA0ore (PHABTPA B CYTKH, KOTOpOE
Do/mKHO OHITH B Npefieslax, PEKOMEH-
ayemux B taba. 5-9; £Y — paGouas

ofMeHHas1 CMOCOGHOCTE BOOOPOA-KA-
THOHHTA, r-3KB/M%; @ — KOJHYECTBO
pabounx ¢uabTpoB (6e3 pesepBHOro).

Pabouas oOMenHasm cnocobHOCTS
KATHOHHTA NpPH YMSATYeHHH BOLH (Z0
«npockoka» KatHonos Ca®** u Mg*t)
nyTeM BOAOPOA-KATHOHHPOBAHHA Oilpe-
Hensercss i3 ypaBHeHHA:

E} = opBys Enoy — 0.5¢C,, (5-63)

rie on-— Koahdunuent sddekTHBRO-
CTH pereHepall¥ BONOPOR-KaTHOHHTA,
npuHEMaeTcsa no tabn. 5-12 B 3aBucH-
MOCTH OT YHAeJBHOTO pacxoja cepHoh
KHCJIOTBl Ha pereHepalnui©o; Pna—
KozpPHUIHEeRT, YYHTHBAKIMHA CHHXKe-
HHe oOMeHHOM  CHOCOGHOCTH 1o
Ca’t u Mg?+ 3a cuer wacTHUHOIO

3ajepxanus katuonoB Na*, npuun-
Maercss no Taba. 5-6 (amasorHuHo
npoueccy HATPHA-KaTHOHUDOBAHKAA);
g — ylenabHEIA pacxol BOAH Ha OT-
MEIBKY KATHOHHTAa, MNPHHHMALTCHA [0
taba. 5-10; Cyx— ofllee copepXaHHe
B BOJA€ KAaTHOHOB KaJabllud, MArtHHHA,
HATPUA ¥ KaJusd, r-sKe/M3,

Pacxof cepHOft KHMCJOTHI Ha ORHY
pereHepalivio  BOZOPOJ-KATHOHHTHOIO
dbunbTpa B cXeMe NApasNeNbHOIO BO-
JNOPOA-HATPHA-KATHOHHPOBARAS Onpe-
lensieTcsa N3 ypaBHEHHA:

p— T fHchEI;

A=  (5-64)

26

rae QFf —pacxon 100%-uo#t cepuoh
KHCJOTHL HZ OZRY pereHepauHmo
{uAETPA, Kr; §x— YIASNbHLIA pacxol
KHCAOTH HA  pereHepauui, r Ha
1 r-3kB pafoucH oO6MeHHON eMKOCTR
HOTJIONIeHUA KATHORKTA.

YienbHHH pacXol KMCJAOTH Ha pe-
reHepallMio KATHOHHTA INPHHAMAeTCH
no rpaguky (puc. 5-5) B 3aBHCHMO-
CTH OT COJeCOACPMAHHA HCXORHOMA Bo-
AE ¥ TpebyeMofl XKecTKocTH dHabTpa-
ta. [Ipunateifi yoenasHbifi pacxoll Kuc-
JIOTHl OFHOBpeMeHHO AondkeH obecne-
YHBATh OCTATOUHYIO XECTKOCTb HHABT-
pata W uenecoofpasHylr oOMeHHYIO
cnoco6GHOCTE KaTHOHMTA, OBYCMOBJH-

BaeMyi0 3${eKTHBHOCTBIO ;ereﬂepa-
IHH, NpHBeXeHHOf B Taba. 5-12,
e
35 \
a3
so \ NN
2 HRNNAN
xa,-m \2\{ \\-\
a0 N \ \"*:::""""--\
~ e ""'---.K
7 W 58 rjr-ax8

Puc. 5-5. Onpeneienne yAeALHOTO DACXOns

cepHolf KMCIOTH gy B 32BHCHMOCTH OT Tpe-

Gyemoll wecTHOCTH duabrpata K¢ u obue-
IO COMECOREPHANUE HCXONHON BOMH.

Obwee copecoaepnanue ACXOAHOA BOAH, Mr-skefa:
1 —52—13—10; § =15 F-=20.

Pacxon cepHOfl KHCJOTH HA perexe-
PAIHI0 BOAOPOA-KATHOHHTHHX (QHABT-
poB, Kr/CyT, onpeReasercs:

100-no# HgSO;I

QY =Q%na; (5-65)
rexunaeckofi HaS0, :
£IT.100
et _ &0_, (5-652)



1009 -nott
KHGJIOTH,

rae QX7 n QFF — pacxon
H TeXHHuecKoR  CepHo#
KT/CYT, ~

Pacxoa Boanl Ha perenepaluio M
BpeMs pereHepauluH BOIOPOA-KATHO-
HHTHHX GHABTPOB B cXeMe NapaJ/eb-
HOTO  RBOROPOA-HATPHI-KATHOHHDOBA-
HUS OOpeleNisieTcsl TaK Ke, KaK U NpH
«TOJICAHOM»  PEXHMe  pereHepanuu
{cm. § 5-6, 1. «a»).

KoauuecTBo 0AHOBpEMEHHO pereHe-
PHpYEMBIX BOAOPOI-KATHOHHTHBIX
(QUALTPOR ONpeNefIeTcs [0 YpaBHe-
uuio {5-29).

EB) BOIIOPOII.-I(ATHOHHTHHE
"¢oHABLTPEl B CXEMAX YACTHYHOTO
XHMHYECKOT0O OBECCOJIHBAHHA

B cxeMax 4acTHYHOTO X#AMHYECKOTO
ofeccoNuBaHHA BOAOPOA-KATHOHHTHEE
¢$HABTPH B 3aBHCHMOCTH 0T TpeboBa-
HHH K KauecTBY o00ecCOJEeHHOR BOIH
MoryT paGoTaTh:

4) N0 «IpOCKoKa» KAaTHOHOB KecT-
goctn Ca’t u Mgt .

6) no «npockoKa» Kartuona Nat,

B) ¢ YacTHYHEIM YAajerRHeM Na*
{oTkmiouenue GuALTPa HA PpereHepa-
UHIO TIO 32JlaHHOM KHCAOTHOCTH (PHIBT-
parta, npH 3ITOM YBeNHYHBaeTcs pa-
6ouas oO6MeHHas €MKOCTh NOrJolle-
HHS BOAOPOA-KATHOKHTA).

Ilpn pa6oTe BOXOPOA-KATHOHHUTHHIX
$uABTPOB O <«MPOCKOKA» KATHOHOB
KeCTKOCTH MX PacueT C/aefyer NMpoH3-
BOANTL B COOTBETCTBHH ¢ peKoMeHAa-
LHAMH, TpHBEAEHHLIMH B § 5-6, 6.

[Tpu paBore BOAOPOA-KATHOHUTHOFO
¢uabTPa C YACTHYHLIM YAAJNEHHEM Ka-
THoHa Na* B 3aBHCHMOCTH OT coCTaBa
HCXORHOA BOJH CNeAyeT BHOPAThH cXe-
My ofeccoNHBaHuA B COOTBETCTBHH
C PpeKOMeHAAUHAMH, TNPHBEACHHEIMH
8 § 2-5,1.

W3 npHBefleHHHX BapHAHTOB pHC.
2-10 ycranaBauMBaeTcH,
HATH KATHOHHT (Cyabdoyronb RAaH
KaTHoHHT K¥-2), KOHCTpYKUHA (PHIALT-
pa (OOBLIMHHIA WAH TIPOTHBOTOWHHI),
noc/je Uero NpegBapHTeNIbHO N[O CKO-
pocTH GuAbTpoRAHHA MNoabHpaeTcd
JHaMerp tbn.nb:rpa H3  ypaBHeHHR
(5 44) n (5-45).

Kakol mnpH-

Pacuer xoauvecTsa ymanseMbix Ha
BOJOPOA-KATHOHHTHEIX (UABTPAX Ka-
THOHOB [POH3BOAMTCA ¢ YUETOM CO-

.CTaBa BOAH, HOCTYHNAIOINEH HA BOJO-

POA-KaTHORHTHEE GuabTpsl. Ing npo-
CTOTHl H HATAAAHOCTH PpeClIeHHdA 3TOrO

BOMpoca chlelyeT NMpeACTABHTh AHAAH3

BOAB B BHAE AHATpaMMM THIIOTETHYE-

‘CKOTO COCTABa aHaJdOTH4YHO puc. 1-1

¢ YyUeTOM H3MeHeHUH, KOTopble MOIIH
NPOH3OATH ¢ HCXOOHOH BOJOHR, €CNH
OCYMIECTBAAROCD npefBapHTebHOR
N3BECTKOBAHUE, KoarylAllud W T. I,

O6GMen KaTHOHOB Ha BOAOPOI-Ka-
THOHHHX (HABTPAX NPOHCXOGIMUT COOT-
BeTCTBEHHO pAnLY

Fed+ > Al3+ > Fe2+ ™. Cal+ >

> Mg+ > Ba®+ NHI >
o > K+ > Na+, (5-66)

Axnonsl npu ofeccoNHBARNA YAANA-
0Tcs B caenyiowes - nopsake: HCOg

pa3spylllaeTcs B OCHOBHOM [IPH 'BOJO-
POA-KAaTHOHHPOBAHHH ¢  yAaJeHHeM
CO: B pekapboHH3aTOpax (BO3MONKHA
npeABapuTeNibHas JekapOoHA3aIHsA
OyTeM H3BecTKOBAHHA), o6MeH aHHO-
HOB KHCJOT Ha OH— aHHOHHTA NpoHC-
XOAHT B cAedywilel NOOCAEAOBATENb-
HOCTH!

> CI™ > NOF > NOT >
>C03 8105, (5-67)

Coctak Bol mocAe HAaCTHIHOTO
006eCCONHBAHNA MO 3aJaHHOMY COJle-
COAePIKAHHIO ONpefesseTcs N[O ypas-
RenusMm (1-17)—(1-20) B cooTBeT-
CTBHH C YKA3aHHSAMH, NPHUBCAEHHLIMH
B § I-3.

B pesyabTaTte BHIlleyKa3aHHOFO pac-
yeTa OYHET H3BECTHO OCTATOYHOE .CO-
nepxkanne KatHouoB Na* B obecconeH-
HOH Boge.

KoilrdecTBO KaTHOHOB, YylajdeMoe
Ha BOAODOA-KATHOHHTHHIX (HAbTPAX,
onpefenseTca U3 YPaBHEHHS:

Ac=24(EKam — Nay..)Qu, (5-68)

* OcraTouHoe coflepXKaHWe YPAGKHCJAOTH B
ofpaCaThBaeMofi Bolle B saBHCEMocTH o pH
¢pefbl, B KOTOpofi oHa Gynel HAXOMHTHCH, MO~

®eT Ourh B mEge COy, HC03 n CO5™ (em.
puc. 10-4). '
&



rie Ax — KonHuecTBO KatnoHos (Ca’t,
Mg? u Nat), ynaanemoe B CyTKH Ha
BROAOPOA-KATHOHHTHHX $usabTpax,
r-sxp/cyr; = Kar-—copmepxaRmue Ka-
THOHOB, MOCTYNAIOIHX . HA BONOPOA-
KaTHOHHTHHE  (HABTPH, T-3KB/M?,
Nager — OCTaTOUHOS COACPXKAHME HAT-
pHA B YacTHYHO OfeccofeHHoll BOje
r-sKB/M3, onpefenseMoe W3 ypaBHeHHSA
(1-18) man (1-20).

Uncao perenepaliii BOLOPOA-KATHO-
HUTHBIX (PHJABTPOB (HOJNIKHO COOTBET-
CTBOBaTh PeKOMeHAauHsAM Taba. 5-9)
ONDENEAALTCA H3 YPABHEHHS:

___A_F_ (5-69)
fuH, ESa
rie [g—naomans  CTAaHAAPTHOrO
duabTpa, M2, Honx-— BHCOTA ¢JI09 Ka-
THOHHTA, M, B NpPOTHROTOYHOM GHABT-
pe TMpHHEMaeTcd BHCOTA TOJ'IbKO «3a-
KATOro caoss», 1. e, 3,3 M; E — pa-
G6ouan o6MeHHas CNOCOGHOCTH KaTHO-
HHT2, I-3KB/M®; G — KOJHUECTBO palo-
auX GuaeLTpos (6e3 pesepBHOro).
PaGouasa ofMennas crnocoGHOCTH
KATHOHHTA TpPH BOACPOA-KATHOHHPO-
BaHHH onpenenae'rca H3 ypaBHeHHA:

E p — 0% E ll:'DJl —_—
—~ 0,69 VK, +Cxa)y  (5-70)

roe o, — Koshdpunuent spPeKTHRHO-
CTH pereHepauun, cocrasaser 0,9—
0,93 npn yZeanHoM pacxofie CepHOM
KHCAIOTH Ha pereHepallmio, onpene-
J'IEHHOM no rpabduxy Ha puc. 5-6;
EM ., -~ —nonHaa AMHaMuuecKas ob-
MeHHasm  cnocofHOCTE  KaTHOHHTA,
r-sks/M3%, NPHHHMAETCA MO NacmopT-
HEIM JIAaHHHIM 3aBOAA; q«—gnenbuuﬁ
pacxod OTMHBOUYHON BoAawbl, M3/M3, npH-
HuMaeTcsa no taéha. 5-10; XK, — ofulas
MECTKOCTE BOJBHI, HOCTYI’I&IOIHEH Ha
BOJIOPOA-KATHOHHTHEE GQUABTPH,
r-9kB/M?; Cya— KOHUEHTpauus Har-
pHa B of6pabaTtuiBaeMof Boje, r-3KB/ M3,
Pacxox 100%-roft cepHoll KHCAOTH
Ha OHHY pereHepalHi0 BOLOPOA-Ka-
THOHHTHOTO HABTPA TIEPBOA CTYNEHH
mpH  uacTHuHOM ofecconnBaHHi, KT,
onpeResseTcs H3- ypanneuna‘ _

Q-‘=4fol cn p ,

fl=

(5-71)
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Puc. 5-6. Oppepesenne yaeabworo pacxona
CepHOil KECXOTM ¢ MA DEreHepanmio BOAO-
POA-KATHOHHTHHX (HALTPOB NepBofi CTYNEHM
B 33BHCHMOCTH OT CYMMapHOTO conepmaHHn

3HHOBOB CHABHEX KHCHOT TAe x (504 H Cl—)

I —npn oOHYHGN pETEHEPRUHH; 2 — NPH NPUTHBO=
TONHOA perexepamud.

[de gr— yAeAbHHH pacxoX cepHoR
KHCIOTH, TIPHHHMAaeTcs no rpaduky
(puc. 5-6) B 3aBHCHMOCTH OT COJIECO-
NepxKannd obecconupaeMofi BOAW H
KOHCTPYKUHE $unbTpa (OGEMHHA WKW
TIPOTHBOTOUHKIN), r/r-3KB.

Pacxon TEXHHYECKON cepHOR KHCJO-
T B CYTKH ONpefensiercs mio tdopmy-
Jqe (5-49).

Pacxon Bozw Ha pereHepauur Bo-
IOpOA-KaTHOHHUTHOTC (PHALTPA TIPH He-
MOJb30BAHHHE CYARGOYTIA H O6RMHOTO
buaeTpa MOXKET COOTBETCTBEHHO OMpe-
Ienstbes 1no  ypaBaenuaMm  (5-19),
{5-50)-—(5-53). Ilpu npoTHBOTOYUHOM
KATHOHHPOBAHHH H  MCNOJb3OBAHHH
karHoHuta K¥-2 perenepauus ¢uabt-
Pa NPOHIBOAUTCH peleHepALHOHHEIM
PacTBOPOM HapacTaloWel KOHLUEHTpa-
UMH H3 pacyera:

Conepatanse HaSO,,

%G, B pereHepalHOR=
HGM pacTBOpe

Hons obwero pacxona
H3SO, vo pereue paumio

1 0.4

3 0,3

6 0,3
KonnuectBo BORM, HeoGXogHMoe

AN DPHUPOTOBJIEHHS pereHepaliHOHHO-
r0 pacTBOPa NepevHCJAeHHBEIX KOHUGHT-
pauui, Ha OAHY pereHepauxio, M3, co-
OTBETCTBEHHO ONpelesseTcd KaK CyM-
Ma pacTBOpPOB BCeX KOHueHTpauﬂﬁ°

Q100 0,303
Qp.n.w— 1000 +39. 69.
(5-72)



rie Qp s x—obmull o6beM pereHe-
palHOHHHX PacTBOPOB HApacTalmled
KOHLEHTpalUHH, M% py, P3, Ps— COOT-
BeTCTBEHHO NAOTHOCTH 1-, 3- H 6% -HMX
pactBopos HySO4, /M8,

¢) PEKOMEHOAUHH MO NPHMEHEHHIO
NPOTHBOTOYHEIX BOXOPOA-
KATHOHHTHBHX ¢HALTPOB

[TpoTHBOTOUHBE BOAOPON-KATHOHNT-
Hble PHALTPH HCNOALIYIOTCA IJA IJIY-
60Koro yAaAeHHS COHepHAIINXCA B
o6pabaThBaeMol BOAE KaTHOHOB; INPH
NPOTHBOTOYUHOM KAaTHOHMPOBAHWH pac-
WHPpAETLA BO3IMOMXHOCTD GoJiee NOAHO-
ro yAaneHHA KaTHOHOB H3 BBICOKOMM-
HEDAAU3OBaHHBIX BOA B OAHY CTYNOeHb
NpH ONHOBPEMeHHOM CHHKEHHH pac-
XoJlla peareHra.

Ilpu oOnIYHON TEXHOJIOTHH HOHHPO-
BaHHs GUALTP MPHXOOHTCH DPETreHEepH-
poOBaTL 3HAUHTENAbHLIM H3OHITKOM pe-
TeHePUPYIOIEry BeIlecTBa, MNPHYEM
3T0T H30HTOK TeM Gonkine, ueM BHILE
conecoiepkanne ofpabarupaeMolt Bo-
I H ueM Oonee KeCTKHe TpefoBaHHA

NpeABABIAIOTCH K I‘J'IYGHHE YoajaeHHus -

KATHOHOB (K KayecTBY ¢HAbTpara).

Kaxk Buano uz puc. 5-5, a9 BOAM ¢
ofiuM conecogepxaniem 20 Mr-skB/a
rayboxkoe yMmsarueHue BoAW {HpHMep-
Ho 2o 0,02 Mr-ske/i) Ha OOGHYHBIX
buaAsTpax  [ONYYHTE  HEBO3MOMKHO,
Jaxe NpH YAEAbHOM pacxoie KHCAo-
TH Gosee 200 r/r-3ke (9eTHpexkpar-
el pacxop). Ha mnporHBoTOuHOM
¢uapTPE NPH KaTHOHHPOBAHWA B OLHY
CTYNeHb MOXKHO TpPHHATH YyIeabHHI
pacxoa kKucaotw 100 r/r-3kB  (cM.
puc. 5-6), npu 3TOM NOJHOCTLID YAa-
JISIOTCA KATHOHH JKECTKOCTH H JaKe
OCTATOUHOE COJEPKAHHE HATPHA He
Gonee 0,08 Mr-sks/n.

OcraTtounoe coflepXKaHHe HaTpHA
(npn KoapduuneHte hPpeKTHBHOCTH
pereHepausu @, = 90+ 93%) moxer
OLITB ONpefeNeHs H3 OTHOLUEHHH

(2 Ca, Mg, Nay*
CN‘ At —W"—.

OxHoBpeMeHHOE YAAJeHHe KaTHO-
HOB JKECTKOCTH H HATDHS MO YCJIOBH-

AM pereHepauuy LenecoobpasHo TOAb-
KO NPH HCOOAB30BAHWH KATHOHHTA
K¥-2.

" Ipy HCcOOABL3OBAHWH  CYAb(OYrAs
o6MmeHHast cnocoGHOCTL IIOCHegHErc
no Ca** u Mg? B 2 pasa Goubwe,
yem no Nat, B cBa3u ¢ 3THM Heolixo-
OUMO  TPUMEHATh JBYXCTyINeH4yaToe
HJAH CTynEH‘IaTO—l’IPOTHBOTO‘IHOC KaTH-
OHHpPOBaHHEe H OJHOBPEMEHHO OTrpanH-
YHBATH NpPHMeHeHHE YKA3aHHBIX cxeM
TOMbBKO ANA Boh Majaofl H cpelHedr
MHHEPANAU3ALHH, KAK 3TO peKOoMenly-
etcs B Tada, 5-11.

B macrosiiee BpeMsi MMEIOTCH JH-
TepaTypHHe JaRHHEe [0 NPOeKTHPO-
BAHHIO YCTAHOBOK ¢ NPHMEHEHHEM B
OPOTHBOTOUHREIX  QHABTPAX TOMLKO
cynbdoyras. OAHAKC HCHOAb3OBAHHE
KatuoHnta K¥-2 noaTrBepxiaerca
ONBITOM 2KCITYaTalluy, NPOBEPEHHHM
OPI'P3C Ka page ycrasosox {Koct-
pomckas 'P3C, TAL Ne 8}, a Takxe
ONBLITOM paGoTH Tpunonscko# -
I'P3C, oanako paa onepanufi no pe-
TeHepallid puaAbTpa 3TOH KOHCTDPYK-
1un TpebyeT AopaGoOTKH.

Jaa BHCOKOMHHEDaMH30BAHHBIX BOA
npH BOAOPOA-KATHOHHPOBAHHM, & TaK-
Ke TIpH HATPHIl-KATHOHHPOBAHHH cfe-
JyeT NCHONb3OBAThH CepHiHO BHNyCKa-
emble TarauporckHM KOTenbHHEM 3aBO-
aom (TK3) npoTHBOTO4HEIE BOROPOA-
KaTHOHHTHHE (uabTpet Dy = 2000~
3400 MM (cmM, pue. 7-19) ¢ «3aKaTHIM»
¢l1oeM KaATHOHHTA.

KoncrpyxTusnoit 0COBEHHOCTBIO
NPOTHBOTOYHHX (PUALTPOB, BHITyCKae-
meix TK3, sBaserca Haauume cpea-
HEero JApeHaxHO-pacnpefelHTENLHOTO
yCTpollcTBa H HaR HUM CJHIOA KaTHO-
HHTa BHICOTOH npROJH3UTeNbHO 0,4 M,
BLINOJHAIOMIETO DYHKUHA MeXaHHYe-
¢koro PuAbTpPa M 3aMHLIAIIETC Wle-
JH CpeRHRero ApeHaXa OT 3acOpeHHd
MeNoYbK) BO BpeMs B3puixJieHua. Pe-
reHepaHHOHHAs M OTMHBOYHAA BOJIa,
nponycKkaeMas CcHu3Y BBepX, cGpacol-
BAeTCA Yepe3 CPelHHl JpeHAX, KOTO-
puiM  {(aa ofecneveHHs HEMOABHXK-
HOCTH pafoudero ¢Jiost KaTHOHUTA 3,3 M)
OJHOBPEMEHHO OTBOAMTCH NOAABae-
Mas CBepXy OCBeTJeRHAafs Boja—
«GJIOKHPYIOIAN NOTOK».
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;

Pue, 5-7. Cmecutean. '

! — Tpy6a ¢ pyreporkof u3 dgroponsagra; 2 — Tpyba

H#3 PTOORALCTa XAA MOABOAA KPENKON CepHOA KHCI0-

TH; 3 — BOAOPOA-KATHOHRPOBAHEAA BOAG AAS TIPHEO-

TORAGHHE peTEeREPAUHOHHOTG PACTHOPA HYMHOA KOH=
' WeHTPALHK.

Ckopocrb ¢uABTPOBAHHS HA npo-
THROTOUHHIX (HIBTPAX, 3arPYXKEHHBIX
cynboyraem, vnpuuuMaercda 10—
20 M4, 3arpyXeHHHX XaTHOHHTOM
KV-2—no 25 m/u. Hanpasneuue
ABuxKenus  obpabaTHBaeMOfl BOAH
- CBepxXy  BHH3. Jlpomyck pereHepa-
OHOHHOTO pacTeopa {4/ KaTHOHHTa
K¥-2 — napacrawomei xouueHTpanns)
HPONSBONHTCA CHH3Y BBepx. [Ipuro-
TOBJIEHHE DEeTreHepalHOHHOTO pPACTBO-
pa OCYILECTBIAALTCS HEMOCPEACTBEHHO
B TpyBe — cmecutene (puc. 5-7).

Havanpnaa xoHueHTpalms pereHe-
pPaIHOHHOIO PacTBOPa B NPOTHBOTOU-
HoM GHALTPE He HOMyCKaercs Hoaee
1%; npn Gojtee BBICOKOA KOHUEHTPA-
UKM MOXeT [POH3OHTH BHINAJaHKe
THIICA, TaK KaK PacTBOp NOCTy[aer He
B «BOHSHYI0O NOAYIUKY» Aanmapata H
NEepPBBIe er0 nOpuUHHE He pasfaBiamiorT-
¢, KaK B OOLIYHEIX QHALTPAX,

CKopocTh MponycKa pereMepanHon-
Horo pacreopa 10 mfu,

Haa ofecnevenus HeNOABHKHOCTH
cnon cyavpoyras (Hep = 3,3 M) npu
pereHepalyy B QHJABTP Uepes Bepx-
HIOW DacHPeRe/IUTEBHYIC  CHCTEMY
nopaercs «GROKHUPYIOIOMA NOTOK» OC-
BeTNEHHOA BOAL €O CKOPOCTBIO 7—
10 m/u n sarem cOpacuBpaerca depes
CpelHee. JIpeHAXHOe YCTPOACTEO.

OTMHBKa (ujAeTPa OT NPOAYKTOB
pereHepauA® NPOH3IBOIHTCH TOJBKO
BOJOPOA-KATHOHHPOBAHHOR BOAOH €O
ckopocTeio 10 M/u B TOM e mHanpas-
Jenrnn (cHu3Y Beepx). Bo naGemanve
NOTAOIIeRHs]T KATHOHOB M3 OTMLIBOY-
a0

HOf BOAK HHXKHHMH CICAMHE CyAbdho-
yIJs OTMBIBKA QuUALTpP2 CHPOH BOJOR
He ponyckaerca. OTMEIBKA TPOH3BO-
InTeA 0 KMCHOTHOCTH, NPEeBHWIAI0-
njeft WCXOAHYK Ha 1 Mr-ske/a (npu-
mepro 30 Mun),

[Tocne perenepauun W  OTMHIBKH
buALTpa OCYILECTBAAETCH BIPHRIXAAWL-
INAaA  NPOMBIBKA  BEPXHETQ  CJ0fA
{Hex == 0,4 M), pacnofioXeHHOrO HaR
CpefHHM fPEHAXHBIM  YCTPOHCTBOM.
Baprixngi0ias NpOMAEIBKA BHIONHACT-
CHl OCBETAEHHOH BOJOH Yepes cpeh-
Hee APeHaMHOE YCTPOACTBO, cOpach-
BaeMofi dYepes BepXHAN  JpeHaK.
B3aprix/enue OCYUEECTBISETCA CO CKO-
pocTeio 10 M/4, AAATENBHOCTE ongpa-
onu 15 mun. Baprixasiomas npoMbis-
Ka -BCeI'C CJOSL NpPOM3BOJAWTCH TIPH-
MepHo uepes 10 nuxnos {Ha Tpunoan-
cxoit I'P3C yepea 20 uuxnos)., 3ty
BOJIHUMHY cJefyeT YTOYHHTE TIpH Ha-
NafKe YCTaHQBKH.

[Tpu pacyere BOAOPOA-KATHOHUTHO-
rc MPOTHBOTOMHOrO GuHAbTpPa (UHCIO
pereHepanwii, pacxoj KHCAOTH, OT-
MBIBKd) IPHHEHMAETCE TOJABKO BBHICO-
Ta <«32XKATOTC chog», T. e. 3.3 M.

Ha puc. 5-8 nokasana cxema asTo-
MATH3AIHH NPOTHBOTOUHOIO BOILODOA-
KATHOHHTHOTO HJILTpA, 3arPYIKEeHHO-
ro Katuouutom KV-2,

B nannoit cxeme HecKoAbKO H3Me-
HeHA O0BSASKA CTaHAAPTHOrO GHABTpa,
NOCTaBJACHO MHHHMANEHOE KOJHYECTHO
3AMOPHHX  MeMOPaHHO-UCIOMHUTENb-
HuX knamanoe (MHMK), nossoasio-
DIHX NpH NMOMOLIH KOMAaHAHOrO 3Jiekx-
TponpuGopa (K3I1) artoMatHyeckn
BECTH NPOUECCH pereHepaliuil,

Heo6xonHMOCTb OTKAIOYEHHS (UIb-
TPa Ha pereHepaluio ONpeaesierTcs
N0 Pe3yipTaTaM XHMEUYECKOTO KOHT-
porAa KayectBa ¢uantpara, OpoOH3BO-
RUMOTO BPYTHYIO.

Ipn oTralovennn ¢puabTpa Ha pere-
HePalHI0 KA [IHTE YOPABJEHHS HAXKH-
MaeTcsl KHONKA JAHCTaHUNONHOLO yIi-
paBieHns, B pe3yJlbTare 4ero:

a) ruppasanueckre Knanans MUK
! u 2 sakpwiBaoTCs, GUABTP OTKIW-
YaeTC HA BOCCTAHOB/ICHHE;

~6) sraouaerca K211, nporoxsamut
4BTOMATHYECKH BCe 3allalHble OoNepa-
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Puc. 5-8. Cxema aBTOMATH3ANMN DNPOTHBOTOY-
HOTQ BOZOPOA-KATHOMMTHOrO GHILTPA,

1 — Iy — sanopare MeMSpPAHHO-HCIQAHHTEALHEE KAd-
peautl {MHK); JT— xpenkad cepxHad KHCAOTA Ha NpH-
TOTOBACHHE perelepRUAOHHOTD pacTeopa; J2 — rpy-
SONPOBOY PETeHEPAUHOHHOTO PACTBOPA KHCAOTH] HpH
OTMHBKE $HALTPA — OTMHEQUHOR BoAH; 1§ — pECXO-
xoMep; I4 ~ oepeTAeRHAE (Hex0AHAA) BOAE; 5 — cMe-
euTesE {cx, pue, 5-7); J§ —pona ans eepuzsdomeR
NpOMKBKE GHABTPa; I7 — HacoC BIpHXAAIOMLA mpo-
MBIBKH; 18— BOAC[OA-KETHOHHPOBAHHAN BOAA JAR
NPHrOTOBACHHA PEreHepALMOHHOrC PACTEODPA H OTMHB-
Kit QHABTpa; J¥ — NPOTHROTONHBLA BOAODGI-XATAGHHT=
MR $uaptp; XN — BGACPOL-KATHORHPOBAHHAA Boag;
2 —chpoc B ApeHam HMAH B Gax HeHTPAANSAUNH
efpocAnx poa; 22 — KpenKad CEPHAR KHCAOTA £0 CXAa~
xa; 23 — NepHuE Rpenxofl éepHOR KHCAOTH; M — mox-
ROH; 2§ — HACOCM-AOIATOPH KpenKof Cepuol KucioTH
mma HIU LAy, Ja v .gah

LUHH BOCCTAHOBJeHHS GHALTPA B Cae-
Aviomef nocnefoBaTebHOCTH:

1) BxiaoueHne «6AOKHPYIOWIErO 110-
Tokay — oTkpeiTue MUK 5, 6 u 3; .

2) orxputHe MUK 7 u 9;

3) nocnenoBaTtenbHOE MNOAKIIOUEHHE
HACOCOB-A03aTOpoB [, Laf HO3UPOB-
kn 1%-HOoro pacrTBopa CEpPHOH KHCAO-
ey Qi 4 He—ana 3%-noro pacrso-
pa u Ui+ Qs s~ naa 6%-uoro
pacTBopa,  NPOMYCKaeMOro  uepes
$uaAbTp co cKopocThic 10 M/fy;

4} no OKOHUAHHM NpPONYyCKa pereHe-
PALHOHHOIO pPAacTBOPa OTKAIOYAKTCHA
sce Hacocul-goszatopul (O, J2 u H3);

5) OTMBbIBKa OCYILIECTBJSAETCA TaKXKe
¢o ckopoctpio 10 M/u BOZOPOX-KaTHO-

HHPOBAHHOH BOXOH, MOCTyNalIieH ye-
pes MUK 7 u 9 cunsy u c6pacuiBaer-
ca uepes cpenuuft ppenax (MUK §
H §); 10 OKOHYaHHH OTMEIBKH SaKphl-
patorcss MUK 7, 9, 3 u 5, «Groxupy-
IOIIHA MOTOK» CHUMAETCA.

6} nocre pereHepanMH H OTMEHIBKH

NPOH3BOAMTCA  BSPHIXJSIOMAA  [IPO-
MBIBKa CJ0A, pPacnoJOXKeHHOrD Hal
cpenuuM ppeHaxeM (Hex = 0.4 M);

K3I1 maer komauzy: MHK 8 orxpsl-
BaeTc Ha 2—3 MHH A yRAJeHHA
BO3AYyXa M TYT Xe 3aKphiBaeTcs, 34-
TeM oTKpmBaerca MHUK /0 u oamo-
BPeMeHHO BKJAIOMAeTCd HAC0C NPOMEH-

BOYUHOH BOJM — B3PHIXAAOMIAA TIPO-
MBIBKA [POH3BOAHTCA CO CKOPOCTHIO
10 M/u, BAUTEABHOCTE OREPAIHH —
15 MuH.

ITo okOHYaHHUH B3PHIXJCHMS BepX-
Hero cjosa sakpmBawTtca MUK 6, 10,
OTKAWUASTCA HAcOC B3PHIXAAINEH
NPOMEIBKH H [0 CBET3BYKOBOMY CHrHA-
Y OKOHYaHHUS Npollecca BOCCTAHOBE-
HHA QHABTpAa KHOMKOM €O UIMTA YH-
paBjeHHA GHIABTP BKIOUAETCH B pa-
6oty —MHK I n 2 orkphBaiores.

Koraa Heo6Xx0I¥MO OCYI{eCTEUTH
B3PhIXJCHHE BCEFO CJOA KaTHOHHTA,
3arpy:KeHHOT0 B NPOTHBOTOUHKIA
GuabTp, 10CNe OKOHUAHHS OTMBIBKH H
CHATHA <«OJOKHPYIOUIErO NOTOKA®» OT-
gpuBalorcs MHK 4 u 10 4 Bxiaoua-
ercst nacoc I7. Tlo okoHuaHHH B3pHX-
jfilei TPOMHBKH = 3aKpHBATCH
MUWUK 4 u 10, otrmouaerca nacoc 17
H EAeTCA CBETO3BYKOBOH CHIHAM OKOH-
9aHHST  Opollecca  BOCCTAHOBIEHHA
GunpTpa. QHABTP BKIIOYAeTCs B pa-
GoTy. - . S

5-7. AHHOHHTHBIE ®HJAbTPbLI
B CXEMAX YACTHYHOTIO
- XHMHYECKOTO
OBECCOJINBAHHSA

‘HagznaueHHe AHHOHUTHHIX  QHABT-
poOB, Npolece AHHOHHPORAHHA H V-
JOBHA  pereHépauMu  aHHOHHTHBHIX
(HILTPOB H3A0XKeHHN B § 2-5r.

AnpoHutnne GHABTPE B cxeMax
qACTHIHOTO O0etCoNHBaHKs {(BapHaH-
Tl [—7, puc. 2-10)} npexHasHa4aT-
efd AAd YAANeHHS AHHOHOB CHJBHLIX

‘ 1



TaGauita 513
TexHoXoruaeckue IAHHBE JAd pacyeTa
AHHOHHTHBIX GHALTPOB B cXeMax
yacTHIHOTO ObecconnBanng

Ofpuane
$UALTPH NepBOR
CTYMCHH

TMoxasarean

Anxount mapkn AH-31:
HACHAHAA Macca TOBAp-
HOro mpopyxta, T/M% . .
10 We B HafyXimem co-
CTORHMH, TiM*. . . . .
KPYIIHOCTb 3ED&H AHHO-
HHTA B HafyxueM Co-
CTOSHHH, MM . - -
Pacxol 3HHOHMTA IIpH
KCIAYATAUNH, %!

B nepewkt rog. . . . 10

B nociegyolmue rois 5
noaHas  AMHAMHIECKAR
EMKOCTh  MOrAoOIREHHA
ARHOHHTA, [-5KBfM? . .
BL{OTA CAO% AHHOHHTA
B puABTDE, M . . . .+ .

KoantecTBo ¢HabtpoB, WT:
MOCTOAHHO PAGOTAOMHUX
peaepBHEIX {IyCTHX) . .

Cm}:om dHALTpOBaKHS,

M/fa:
ZONYCTHMAS {MaxcH-
MAXBHAA) « o 4 « o o »
PeKOMeHIYeMan ¢ yue-
TOM NMUONHOTH HCOOAb3O-

BARNHY E; (HopMaALHaA)

AONYCTHMAN AAA  JAH-
HuX yenosuit, mfw. . .

0,72—0,75
0,31

0,42

. o+ a

800
ITo pacuety

He wmenee 3
i

5—30

Ao 20

Ho dopmyne
(5 = 90)
Morepn wanopa, M BON. CT.,
NPH CKOPOCTH dHUAbTPOBA-
HHA:
10 uj
15 mje
20 mfu
Bapuxaenne anpounTa:
HATEHCHBHOCTB, A/(C-M')
NPONOAMKTEABHOCTD, MHH
Perenepanua aynonura:
AeSbHuA PACXOA
aOH*. rfrsks . . . . 60
KOH{eATpaua pacTeo- '
PA, % ... e 4
CKOPOCTE NpOImycKa,
MU . o s 4
KOMHYECTBO  pereHepa-
nRik ¢uabTpa B CYTKH
OTMubBKA 2HMOHHTA:
YAensHu# pacxopn BOAH,
F T <0
CKOPOCTh NPONYyCKa O7-
MHBOTHOA BOAM, Mfu 8—10
[pononkuresbyocTs  pere-
HEDAUMH . ., . . ¢ o + &

Beo

He Goaee 1

Io packery

+ PekoMeHgauun mo uuﬁop{l WEIOYH BAR PereHepa-
tun NaOH, NayCO; maw NaHCO, xenm B § 2-5, 1,

92

KHCIOT H 3arpyxamnTcs cl1abo0oCcHOB-
HHM anHoHATOM MapkH AH-31 B 1. m.

PacueT AaHHOHHTHEIX (PHJILTPOB NpoO-
H3BOMHTCA HA OCHOBAHHH CHAeRYIOIIHX
HCXOOHHIX BAHHBIX:

1) TpOH3BOAHTEJNBHOCTH (PHILTPOB.
M¥y;

2) ycaoBufi  pereHepauue GHLLT-
poB, O0OYCAOBIMBAEMEX  NPHHATHIM
BapHAaHTOM 00eccOaHBAHHA;

3) KaueCTBeHHOrQ COCTaBa BOJMII,
MOCTYMAIOMWEeN HA AHWOHHTHEE QHJIBT-
DEI; 3TOT COCTAapB ONpeleasieTcs Mpe-
Angyuelt crafnefd o6paGoTKH BOLH
(BOROPOA-KATHOHHPOBAHHH} B COOT-
BETCTBHHM ¢ TpeGyeMEIM OCTaTOUHHIM
comecofiepKaHHeM JACTHUHO 06ecco-
JeHHOH BOXHI.

TexHonorH4ecKHe RaHHEBE IS Pac-
9eTa aHHOHHTHLIX QHJILTPOB NpHBEHE-
Hel B Tabn. 5-13.

[Mocne BeiGOpa BapHaHTa CXeMR
obecconupanua no § 2-5,r npousso-
ANTCA NpeaBapHTeqbHHA BHOOP KOMH-

YecTBA H JHAMETPa . AHHOHHTHEIX
(GUJIBTPOR NO CKOPOCTH  (QUIBTPOBa-
HHA:
Q.
W= '7:a—, (5*73)

o o Qa
w, = m, (5'733) .

rAe Ws, Wu— CKOPOCTH (HABTPOBA-
HUA HA BHHOHHTHEIX (HALTPAX, NPH-
HHMAIOTCA B HpefBAPHTENbHHX pacue-
TaX N0 PEKOMEHAYEMBIM BEeJHUHHAM,
npABeficHHNM B Taba. 5-13, m/u;’
Qa — NPOH3BOAHTENLHOCTD  AHUOHHT-
HHIX (HALTPOB, M3/u; f,— maoulaab
aHEOHHTHOTO GHAbTP2 (B KauecTBe
AHHOHHTHHIX (DHILTPOB HCNOJABIYIOTCH
CTAHAAPTHBIE  BOAODPOL-KATHOHHTHLIE
$OrALTPH), M2, g — KOJHYECTBO HO-
CTOAHHO paboTaomux GHABTPOB, NpH-
HaMaercda no Taba. 5-13.

KosnyecTBO aHHOHOB CAJILHHIX KHC-
JOT, YDAJAeMBIX Ha AHHOHHTHHIX
GuaLTpax, r-k3BfCYT, oNpeAenserca
N0 YpaBHEHHIO;

Ac. E =24Qa(cc.x — Cgc; '

rae  Co. x — KOHUGHTpALMA
CHJIBHBEIX KHCIOT B BOJZe,
meli HAa AHHOHHTHLIE

(5-74)

aHHOHOB
nocTynamo-
duneTpH,



r-skp/m%; (97 — ocTarouHOe COAEp-
JKaHMe dHHOHOB CHJBHEIX KHCJIOT
(cyMMa xmopuRoB R cyabdaros B
ofGeccosiennoil  BOAe), ONpemenfAeMoOe
no 3allaHHOMY CONIECOAEpIKaHMIO dac-
THYHO obeccofeHHOA BOALH H3 YpaB-
uenusa (1-17) wau (1-18), r-axpfm3,
Uncno pereHepalufi  aHHOHHTHHIX
GUABTPOB B CYTKH Onpefleqsercs No

dopuyae:
. AC. K

n= {5-75)
faHe, E;d '
rae H,,—BHCOTA CNOX AHBOHHTA

8 ¢uavtpe, m; £} — pabouaa obmes-
Has cnocOGHDCTL AHWMOHWTA, I-3KB/ME,
onpeaeaseMas W3 ypaBHeHHS:

:-,= a: Ea -— O‘SQCc Ky (5-76)

rae ay — xosbduuuent addeKTHBHO-
CTH PEreHepauHH aHHOHHTA, 3aBHCALIHA
OT YZAeAbHOTO pacXoAa MIeAOuH; TpH
pacxoge 60 r/r-3KB  NOrJOIEHHBIX
cyandaTos @ XAopuzoB op =0,8-+-0,9;
E, — noaHas AvHaMH4eckash oGMenHas
cnocoGHCCTL aHMOHATA, F-3KB/M3 NpH-
HUMaeTcd 1o Taba. 5-13; ¢—ydeapnnit
PACXOX BOABl HA OTMBLIBKY AHWOHHTA,
M3/M3 nprREMaeTCs o Taba. 5-13.

Pacxoa 100%-voroc NaOH na oxuy
pereHepalliio 8HHOHHTHOTMO (HALTpA,
Kl, ONPeieIfeTCA N0 YPARHEHEIO!

INa0OH fa Hr..u E;

0 , (57T

QreoH =

TAe gNaoH — yAeabnnifi pacxon NaOH,
r/r-3KB npuEuMaercs nmo Taba. 5-13.

Pacxon rtexunueckoro 42%-Horo ex-
KOro Hatpa, M%, B CYTKH, OnpefeideT-
¢t no (popMyae

QNIOH na - 100

[ S
QNIOH il _W'

rae 42— comepxkanne NaOH B Tex-
HHYeCKOM NpoAykre, %; pio— NAOT-
HOCTb TexHuuyeckoro 42%-moro pacr-
BOpa €AXOro HaTpa, NCNOAL3YEMOTO B
3HepreTHKe, T/MS,

Pacxon Boan Ha pereHepaumio
aHHOHHTHOrO (HABTPA CJAATACTCA H3:

(5-78)

1} pacxoAa BOZH Ha B3IpHIXJAD-
Iyi0 NPOMLIBKY (HAbTpa, M3,
1fq60fg9p

Qsap = —_IWE ' (5'79)

riae i ¥ fssp — COOTBETCTREHHO HHTEH-

CHBHOCTH H NPOACIXKUTEAbHOCTL B3PH-

XJAeHHd aHHOHETA, NPHHHMAKTCA MO
taba. 5-13;

2) pacxoma BOAHW Ha NPHrOTOBJe-

HHE pereHepallHOHHOrC PACTROPa WIe-

J04H, M5,
' Qnaon 100
Q, == , 5-80
P+ » = “T000bp, (5-80)

rae b— xoHueHTpauUus €AKOro Harpa
B pereHepaul#oHHOM pacreope, Y%;
npHHHMAaeTca no Taba. 5-13; ppp—
AJOTHOCTH PereHepantHoHHOTO pacTBO-
pa, T/M% npunuMaerca no taéa. 15-9;

3) pacxola BOAbLI Ha OTMEIBKY aHH-
OHHTA OT NPOAYKTOB PereHepauHu, Mm%

Qor = Gor fa Hcm (5'81)

rde §or — YHAeALHHA pacXox BOAH Ha
OTMHBKY anuonuTa, M%/M%; npuHHMAa-
ercq no rada. b-13.

Pacxon oAbl Ha OAHY pereHepalHIo
AHHOBHTHOrO QUALTPa $e3 HCHOAL3O-
BaHHA OTMHIBOYHOH BOAH Ha B3PHIX-
JeHHe COCTABAMAeT:

Q:.u = stp + Qp. P -+ Qo-r; (5'82)

¢ YYETOM HCNOJb3OBAHHA OTMEIBOYHBIX
BOJ Ha B3PHXIAINYIO NPOMBIBKY
duntTpOR

Q:. NS Qp. p -+ Qor' (5'83)
Cpeanenacoeoli pacxof Bofb Ha
cOOCTBEHHBIE HYXHH  AHHOHUTHBIX

$uneTpoB, M¥fu, onpenenntcs no $op-
Mysne:

&
v 2

L
Qc. = ;24'—'—. {5'84)
MexperenepallMoHHBI TIepPUOX pa-
60T X2aXA0T0 (HAGTPE, 4, OOpeje-
JIHTCA H3 YPABHEHHA:

24
Tn = _t;erv

(5-85)

rZe fper — BPEMA DEreHepalnd aHHO-
HHTHOrC ¢uabTpa, u,

fher = thap+ Lrup+ for,  (5-86)
93



LRe fhep— BPEMST B3PHIXJIAIOMER 1PO-
MBBKH &HAOHHTHOrQ (D4ABTPA, MHE;
qipuumMaeTes no Tada. 5-13; ¢}, o —Bbpe”
MA MPOMYCKA DEreHepallMONHOrO pa-
CTBOpPa vepe3 QHHOHHMTHL (UILT:
MHH; 3aBHCHT OT KOHUEHTPamMM pere-
HePallHONHOTO ~ PACTBOD&, CKOPOCTH
fiponycka ero uepe3 QuabTp, JHAMETpPA
GuasTpa U onpegenserca no opmyae:

yR— QP-PGO
PP wp.pfa’

(5-87)

w,, , — CKOPOCTb NPONYCKa perenepa-
{HOHHOTO DACTBOPA, NPHHHMAETCH IO
126, 5-13; f3:— BPeMA OTMBIBKM aHHO-

HHTA OT NPOAYKTOB pereHepanuu, MuH;
3aBUCHT OT XapaKTepa 3arpyiKaeMoro
ANHOHHTA, CKOPOCTH DPONYCKa OTMH-
‘8ogHOR BOAH uepe3 ¢HABTD B onpe-
JeageTcs no gopmyae:

Qo 60
trorfa”

t:'r == (5'88)
Wop — CKOPOCT OTMBIBKH AHHOHUTA
OT NPONYKTOB pEreHepaluH, OPHHH-
Maercq mo tata. 5-13,

Koangecrso ‘ofHOBpeMeHHO pereHe-

PHPYEMHEIX  AHHOHHTHHIX  (HABTPOB
onpeneasercs no gopmyne:
. naf
Ryp= 2};‘" . (5-89)

Jlna aywero Henoab3oBamusa o6-
MEHHCH €MKOCTH MOTrJAOLleHHs aHHOHH-
Ta NPoBepAeM AONYCTHMYIO IS NaH-
HWX YCAoBHA pacYeTHY® CKOPOCTh
<$uabTpOBaHHA, M/4, KOTOPaA NOJAXKHKA
OLITh MeHbIUE MJIN PABHATHCH paccdy-
TaHHOR no ypaemenuio {5-73):

Woae
— E;aﬁ ch

TaCe. x+ 0,03E50*(In Ce.e — I C25)’

| (5-90)

rae d—cpemnnfi xuHameTp
AHHOHHTA, MM.

B Tex cnywasax, korfa CKOpOCTH
<GuALTPOBARHSA,  pacCYHTAHHAS MO
94

™~

3epeR

ypapnennio (5-73), oxaxercs Goab-
e Wpac, CAAYET YBENHUYHTb HIHa-
MeTp AHHOHHTHHIX GHILTPOB AHBO KO-
JNuYecTBO pafoTaoilinX GHALTPOB.

5-8. JEKAPBOHH3ATOPDI

HexapSounsatopsl — anmapaTh
ckpyG6epHOrO THNA, CAYKAWKHe AN
yialeHus CBOGOAHOA YrAEKUCAOTH,
BEIEENAMeficas B IpOleccax BOAOPOA-
KATHOHHPOBAHAA HJAH MOAKHC/ISHHA
BoAN. B BOAONOATOTOBHTENBHBIX YCTA-
HOBKAX M3BECTHH JleKapOOHH3aTOPH
ABYX THOOB: ¢ HAacafkol H3 KOJel
Pamnra u ¢ ZepeBsHHOR XOpROBOH Ha-
cajKon.

K nemoctaTkaM HNeKapGOHH3AaTOPOB
¢ XOpROBOf HacafKoA cJAefyerT OTHe-
CTH GoNMbmOR YAENBHEIA PACXONl BO3-
Iyxa, HeGONBUIVIO YAEALHYIO NOBEpX-
HOCTb AecopOuHH, uTO TpeGyeT YyBe-
JAr4enus ralapuToB HeKapOOHH3aTO-
poB, HeyHOOCTBO H3TOTOBJACHHA Ha
MecTe MOHTaXa LIHTOB ¢ TOYHON TOJ-
roHKofi pasMepoB, HeymoOCTBO B 3Kc-
nAy4TaUHH NPH NeperpysKe TAXKENBIN,
Halyxinux B BOAE IIHTOB,

gcankd H3 KepaMHUeCKHX KOJael
Pamura nossoiser - yMeHbIONTh W7I0-

- Wafger H BHCOTY AekapOoHH3aTOpa,

YMEHBIIUTH PACXOR BO3AYXAa H OJHO-
BpeMeHHO HONYYHTb Gojee rIYyGOKHH
shderT AekapOGOHH3ALHH; KpOMe TO-
ro, Koapla Pamura Gojee AoJAroBeu-
HH .M YOOGHH B SKCIIyaTalMH TpH
3arpyske HX B METANJIHUECKHH KOD-
Ny¢ ¢ AOpOTHBOKOPPOIHOHHBIM IOKpPLI-
THEM. ° :

HcxofiHEIMH ZaHHBIMH ZJ4 pacueTra
JexapGoHu3aTopa ABAAIOTCA:

1) xonmwecTBO W TeMmeparypa he-
KapGoHu3yeMolt BOXH

2) copepXaHHe YIVIEKHCAOTH JAO H
nocsie gexapfonuzaTopa.

HanoxeRHHA HuXe pacdeT Hexap-
foHM3aTOpA ¢ HAcalKofl H3 KOJen
Pawmnra BrinofiHeH no MeroRy, npel-
AOKESHHOMY A. A, KacranscKkum
[/1.14].

Koknenrpauuio pacTBOpeHHOR yr-
NEeKHCIOTH. B BOOE, NOCTynamile#d Ha
AeKapGOHN3ATOP, NPH OTCYTCTBHH 2Ha-
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Puc, 5-9. HoMorpamMa nas onpefeacHHs CBO-
Gomuoi yriexkuciOTH B BOXE INIPH CYXOM
octatke 200 mrix.
JATHYECKHX JAHHHX ONpeleasdoT To

dopMyae
4450, + COG'®
COy = 1000 °

(5-91)

rae CO; — KOHUEHTpALHA YIAeKHC/IO-
Tel B BOZe, moctynamotiefi B aexapbo-
unsartop, kr/m® JKx— kapGosaTHas
KeCTKOCTh HCXOEKHOR ROAH, paspy-
IIAeMasi B mpoLecce BOAOMOATOTOBKH,
Mr-sksfa;  COF °— KOHUeHTpalus

pPacTBOpeHHOR ¢BOGORHOR YIJieKHCHO-
TH (paBHOBecHOIT) B HCXOAHON BORE,
Mr/a.

KornerTpanuio csobonnoit yrrexuc-
JOTHE  ONpedeNsilOT N0 HIeJOYHOCTH
{kapOoHaTHo® kecTKoct#) B pH ue-
XO)IHOﬁ BOAEI — 10 . HOMOrpaMMe Ha
pue. 5-9. Homorpamma cocrasieHa
s BOAM C cyXHM ocTaTkom 200 mr/n
npn temneparype ee 10 u 20°C. Ilpu
APYTHX SHAYEHHAX CYXOTO OCTATKA HC:
XONHON BOAEI KOHUEHTpaUlMK cBoGOI-
HOM YIVIEKHCJOTH, Mrf, onpe)le.nmo'r
no dhopmyne:

COY *=CO05 %, (5-92)

rae COI—gouuentpanus cBoGORHOM
YIJACKHCJAOTE, OnpelefeHHas 0o Ho-
morpaMMe puc. 5-9, mr/a; a.— nonpa-
BOYHHIA xosqnqmuuem HA CYXo# ocra-
TOK HCXOLHOM BORH, ONpeAeeHHEIH N0
Tabanne:

Cyxol ocTaTOK,. wurfa | 100 200

V.

o | 7

40 7

a0

a7

Hd

/ | |
! |

P ! | 1w
8z 0,3 0% 85 0,8 47mie

Pue, 5-10, [padmx sapicHMOCTH Koosdpuunen-

Ta secopbumn Ry OT TEMNEpaTypn Ana Ae-

KapOOHM3ATODOB, - 3BFPYXEHHHX  KOABNAMM

Pamnra 25X25X3 MM, NpM TAOTHOCTH OPO—
mennn Hacamxku 60 m¥/(m2-q).

HeobxoauMyo NoBepXHOCTH Hacaf-
KM (MOBEpXHOCTH JecopBuuu), M2,
ofecneqUBAIOIIYI0 3aJaHHEIR :-mb(bexr

VAAJMEHHA YIVIEKHCJIOTH, ONpPeReasioT
no gopmyae :
G
F = oy T {5-93)»
rie (G — KOJHUECTBO  YIVIEKHCJOTHL,

noAnexarlee yoaneHuio B keKapOoHH-
saTope, Krf4, onpeAensieMoe 1o GHop-
MyJe:

G=0Q(COy,—COTY). (5-94)
Q — XOnuuecTBO BOAM, MOCTYHaOWed

Ha rekapOonusatop, M¥a; COy — koH-.
LHenTpauus YIJIEKHCAOTH B BORE, I10-

cTynawllefi Ha  fAekapOOHH34TOD,
Kr/M3;  onpefendrr no dopmyde
(5—91};" CQOf ® .—XOHUEHTpALMA YI-

JEKHCAOTH B AeKapOOHH3HPOBaHHOM
Boge, npunuaMaiot 0,005 xr/M® (5 mrfiu);
Fw — K02 puunenT pecopbuuu yrie-
KHCAOTHI, M/4; 115 A€KdpOOHHIATOPOB
¢ ¥oapuaMu Pamura 25X25X3 #
TIOTHOCTBIO - OPOLIEHHA HacaJKu
60 m3/(M2.4) onpemenndT B SABHCH-
MOCTH OT TEMIepaTyphl JeKapOoHH3H-

| - 400 | 500 | 750 .| :1000 .

EHT &

Honpasouuwfl xoaqnpnnn-ll,OS-I---l'iO- | 0,96 l 0,94 | 0,92 < 0,87 | 0,83
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Puc. 5-11, Ipadux onpeneaenna cpegnel apH-
wymed chas aecopbuuy 4¢.p B 3ABHCHMOCTH
oT koHnenTpanun CO, a0 aekaploHN3ATOPA.

Kowuenrtpsuns COg nocae Aexapbounsato; Nria:
B Gt gmrag, b

pyeMofi BOIW no rpadHKy Ha pHC.
5-10; Acep — cpenHsA ABHXKYINAA CHAA
DecopOUMH, Kr/M%, ompefensemas o
puc. &-11 B 3aBHCHMOCTH OT KOH-
LeHTPALHE YTJIEKUCTOTH B BOJe BO H
noclie ReKapOGOHH3ALHA.

Onpenenns NOBepXHOCTE RECOPOIHH,
T. €. HeoOXOAHMYI INOBEPXHOCTE Ha-
cakd H3 Koaell Pauura, onpegeasior
raGapuTel aexapGonusaropa. Jaa co-
KpaluleHHA BHICOTH TPOSKTHPYEMOTO
JexapOoHR3aTOPa BHTORHC HNPHME-
HATH KOABLA MEHBIIETO AMAMETpa, M0-
CKONLKY OHH AMeoT GoJBILYIO NoBepX-
HOCTh egHHHUR ob6beMa. Ha ocHopa-

HHH ONBITHWIX AAHHBIX DEKOMEHAYeTCA-

NPHMEHATh HACAAKY H3 KepaMHUIecKHX
Konen Paurnra 25X25X3 MM, Brntyc-
KAeMBIX MPOMBILVIERHOCTDIO.

XapakTepHcTHKa Konel Pa-
muEra 25X25X3 MM: KOJAHYECTBO
Kontew B I M° npu Gecnopsmounof 3a-
rpyake 53 200 wr/m%;, cBOGOMHEA 06D~
eM Ha ORHH KyOH4YecKHA MeTp Hacal-
kKu 0,74 m3%/M%, nosepxuocTb Hacafike
npu Gecnopagodsol sarpyske
204 m%/M3 macca xonen 532 kr/mé,

Iromans, nonepevHoro ceueans Ae-
KapOonH3aTopa ofycJaoBauBaeTca on-
THM@JbHOH NJNOTHOCTRI0  OpOLUEHHS
HaCaKH M3 Kosell Paliura Ha eZunu-
95

1y IJIOIIAJH MONEPeYHOro ceueHHA fae- §
KapOoHH3aTOpa B 9ac, COCTap/isiomef |
60 M3/ (m2.q).

Crefyer OTMETHTb, 4TO CHHIKSHHE
NJAOTHOCTH OpPOLUEHMS He Haer BOa-
MOMHOCTH YMeHbUIHTh BHCOTY c/A0H
HacafAKH; HaNpHMeEp, CHHXKeHHEe MNA0T-
HOCTH opowedus ¢ 60 no 40 % (m®-4)
BBIALIBAET HEOGXOIMMOCThL YBEJHUSHUS
NJIOWAAN AexapGonHsatopa Ha 50%,
ofbeMa HacaagkH — Ha 58Y% H BulcoTH
HacalkKH — npuMepHo Ha 5%,

[Maomwans nonepeunoro ceveHHs fe-
KapGoOHH3aTOpa, M2, OomOpeAeiserca no
dopmyne:

7= (5-95)
rie 60 —onraManpHas WIOTHOCTB
OpOLIeHUst Hacagku, wM3/(m2.4), Ha
COHHHLIY TAOMWIAAH NONEePeyHOro ceve-
HHA nekapOoHH3aTOpA.

Hnamerp aexapGouuzatopa, M, on-
penenserca no gopmyae:

“af
D=V st (5-96)
Beicota cnof Hacanks, M, !
: |
Vx.p !
h= r (5-97y
rae Vi p—obbem, M3, 3anHMaeMbil

¥oxbuaMH Pampra 25X 25X3 MM npa!
GecnopaaoTHON 3arpyske B ReKaplo-
HH3aTOpe, onpefenseTca no dopMyae

F
Vk-pzﬁs

(5-98)
F — noBepxuocTb AecopOunu, M?, on-
pepeaseMan mno dopMmyne (5-93);
204 — nopepxHocts 1 M3 Hacaaxu Ha
kKoaen Pammura 25X 25X 3 MM npu Gec-
NopsAoTHON 3arpyaxe, M2/m2,
Heo6xoauMui pacxon posgyxa, mno-
AaBaeMoro B AeKapGOHH3ATOP, onpe:
Aenserca no dopmyie, mi/u: '

Qs =00Q, (5'99:

rie & -—ynenpHnfi pacxon BosAYX(
NpK Hacajike H3 KoJel Pawmnra, nps
HHEMAeTCH: NpH YMATYeHHWH — 25, mpi
ofecconupannn — 40 m3/m3. :



CymMmMapHOe CONpPOTHBACHHE NPOXO-
Iy BO3ZyXa uepes AeKapGOHH3ATOR,
MM BOJL. CT., Onpefesserca mo ¢op-
Myie

EL=25R4-40,  (5-100)

rig 25— cONpOTHBJEHHE HNPOXOMY
BO3AYXa | M BHICOTH ¢J08 HacajAKH
u3 Koaenr Pawura 25X25X3 MM,
MM BOA. cT.; 40—conpoTHBJIEHHE NPO-
Xogy BO3AyXa KOHCTDYKTHBHHIX 3Jle-
MEeHTOB fexapSoHH3aTOpa, MM BOX. CT.

Bentunarop K ZexkapGounusatopy
RomkeH ofecrnequsaTh PacxXof BO3AY-
Xa, onpexeneHHni 1o dopmyne
(5-99), a Hamop — HeCKOJIBKO BHILIE
paccuutaHHoro no d¢opmyne (5-100)
CONpOTHBJAEGHHA TPOXORY BO3AYXa B
IRekapboHusaTope.

ITpumep. Paccuurate nexapGoHH-
3aTop AAA yAAJNEHUS YrJAEKHCAOTH H3
BoOM B KoauuecTBe ) = 100 M3fu,

Hcxonuanm Bofla MOCTYHaeT HA Je-
kapOoHW3aTOp ¢ Temmeparypoll f=—
=20°C, KapOOHATHOA  2XKeCTKOCTHIO
My =6 Mr-3KBfN, CYXHM OCTaTKOM
Su. s = 500 mr/fa u pH=7,1. B npo-
Lecce 06paGoTKM BOAB PaspymaeTch
¢ obpaszopanyeM CQ2 § Mr-ss/a
kap6onaTaofi xkecTkoctH. KoHuenrpa-
UUsl YTJIEKHCJIOTH mocde AeKapGoHH-
3a0Hu 5 Mr/a.

Konnenrpaluio yraeKHcIOTH B BO-
Ze, nocrynawmell Ha AexapGoHu3a-
TOpH, onpedenuM no dopmyne (5-91):

4K +COF " 44.5 4 41,1
1000~ 1000
= (0,261 kr/m3,

CO, =

rae COy° ompeaenenc mno ¢opmyae
(5-92):

CO%*=COP’a =
—45.0,92 = 41,4 Mr/a (r/m%).

IToBepxHOCTE RecopGUHH OIPeAeaAHM
no dopmyae (5-93):

G %6 .
F= e = wias = 1067 w2,

rae G onpexeaeo no dopmyne (5-94):
G =Q(C0O,— COF*)=

=100 (0,261 — 0,005) = 25,6 kr/u;
7—430

kx=0,4 m/u, onpeseneno no puc. 5-10
MpH _TeMuepaType t=20°C; Acgpm
== 0,06 xr/M®, onpefeneno no pHc. 5-11
npu CO,=261 u COZ® =5 ur/a.

Heo6xopumuili o6beM HACaTKH TpA
Gecnopafiounoft sarpysxke kogey Pa-
WHKra onpenenum no $popmyne (5-98):

ITaomaAs NONEPeYHOro cedeHHs He-
KapGonusatopa onpeLenum no op-
myae (b-95):

fe=tRem 1,67 w2,

JuaMerp aexapGoHnsaTopa onpene-
aum no dopmyrne (5-96):

af 3/ EL67
D= VT_",M =V 314

=146 M, nau 1460 mm,

BrcoTy c¢s0f HacaikdH H3 Ko.el
Pamnra 25X25X3 MM oOnpeledHM
no ¢popmyae (5-97):

Vep 5

«23
b= 7 =W=3'14'M'

Pacxon Bo3ayxa onpeleHM 10
dopuyne (5-99):

0, = bQ = 25-100 = 2500 M/u.

Conporusiedne npoxoly BO3AYXa
yepes AeKapOOHH3ATOR OMpPENeNHM MO
popuyae (5-100):

L{=25h-140=25-3,14 4+ 40=
=118,5 MM Boz. CT.

BeutuasTop X ZHaHHOMY Aexapbo-
HH32TOPY HOJXeH obecrnedHBaTh pac-
XOf BO3lyxa He Menee 2500 M3/ n
paseuBaTh Hamop He Menee 119 MM
BOA. CT.

5-9. HAMBIBHBIE
LEJJAIONO3HLIE ¢HJILTPLI

KoRCTPYKUMA HaMHIBHOTO NeN0-
038070 PRALTPA NpHBEACHA B pasn. 7.
HamuBHOE GHABTD COCTOHT H3 ABYX
OCHOBHHX Wacrefi: HUXHel W BepXHed.
B HmkHeli WacTH pacnojOXeHH Ha-
MBLIBHLIE SJIEMEHTH H pacipefelHTeNb-

97



TaGauua 514

TexHoNOrHYeCKAe AaHHble AJa% pacueTta
LEANGNOSHEMX HaMBBHBX GHALTpOB

Mokasatens Hof:;:::nue
Jinamerp $HABTPA, MM Ilo pacuety
[nomany  dmaptposa- | [lo duavtpy,

HHf, M? NPHHATOMY H3
Tabn 7-1
Koanwecteo ¢uantfios,
mrT.
NOCTOAHHO paboTaw- He menee 3
Wux
peae PBHLIX Her
Ueanonosa TrocT
3914-61:
MapKa Cynbopurnaa
oT6e/IeHHAA
HACHNHAA Macca, 1/mM* 0,16
Temneparypa o6paba- 15—80
THBAEMOrQ0 KOHJIEHCATA,
°C
[MponoamHTeABHOC TS ~20
PUIBTPOUNKIE, CYT
Ocratounoe cogepxa- | 60—40 copep-

HHE 3HeJe3a B CUHUlEH-
HOM KOBAgHCaTE, %

CKopocTh  (hUALTPOBa-
HEA, -Mf9

fMoteps wHamopa Ha
buabIpE, M BOA. CT.
CBEeMEOTHEITOM
OTpaboTaBuIEM
Hauus IERMIOAOSL

KOHJEHCATOM HAK ofec-
coxentol Boaok:
YAeAbHHE  pacxoq
HeAMOAO3N HA  HAMBIB
QHABTDYIOIMETD CAOA hHa
OEUH PHALTPORHKS, KIfM?
KOKBEHTPanua ned-
Moa03HOR nyabnb:, %
CKOPOCTh noaagx
LeAMON03HOR  NYABIH,
M9
DPOROAKUTEIBHOCTE
EAMBIEA B GOPMHPOBANH §
e AR0A02HON NYABLMEL,
MHH
CMBB N NTHIIO 35
YReabRul pacxon oc-
BeTIEHROH BOAB HA cob-
CTHEHHBIE HYMANL, M¥/12
NPOAOTKHTEABHOCTD
CHMLBA REeMIAO3N COB-
MECTHO CO CHATHM BO3-
IYXOM, MHH
CKOpOCTL BOJAM IIpH
CMBIEE LEXNGIO3H, M/u
DAaBAEHHE  CHATOrO
BO3fyX4, [OCTYHARMETO
Rd CMBIB  MEMKMIOSE,
Krefemt
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KAHHS B HCXOD-
HOM KOHMEHCATE

35
25—35

0,7—1,0

0,3

10

90 (u3 Hux
30—40 co6-
CTBEHHO HAMBIB)

3,5—35

4—6

20—25

He Mmenee 1

Tadauwua 515

TexHONOTHIECKHe JAHHBIE AAA pacyera
KaTHOHNTHMX PHALTPOB
ofieanwele3HBARRY HOHIEHCATA

N nfn

Moxasatedn

HopMaTHBRHE
AiHHbR e

—r

Auamerp dnabrpa, um

Nacwmazs ¢guastpa, M?

Boicora cA0f KATHOHH-
T3, M.

Koangectso ¢uasTpoR
(pesepBHOrO He cTamBaT),
TIT.

Katuonut (cyando-
yroas mm K¥-2);

KPYTHOCTh 3€PeH, MK

HACKNHAA Macca BO3-
IY WIHO-CYXOr0 KATWOHH-
Ta, 1/M¥

HACKINHAR MAacca Ha-
6y Xillero XaTHOKHTA, T2

CPOK caymbul,

Cxopocrb  (pHALTPOBA-
HHA, Mf9:

Hepes KamAyWw Ka-
MEPY  MHOTOK3MEPHOTO
PrabTpa

gepes  BONOPOO-Ka-
THOHATHHE $HABTD BTO-
poli cTymeHn

Conporneachue ¢Hab-
TPa, 8 BOL, €T, IPH CKO-
POCTH dHALTRPOBAHMAA:

S Mfn

30 My

Bapuxiiende
HHTAl

WHTEHCHBHOCTD,
af(c-u?)

APOROIEHTEALHOCTE,
MHH

KaTHo-

Ranop BOXLI, M BOA. CT.

INMponysxa CHATHIM
BO3AYXOM NEPe] B3pHX-
AcHHEM

HATEHCHBHOCTE,
af{c-m?)

HPOACIKUTEALHOCTS,
M#H

HASOpP  BO3OYX3a ¥y
$uabrpa, Krefom?

pacxon Boanyxa,
M3 w2

Penepauwna xatnonura:

YaeabuuHi  pacxoa
100% -no#f cepuolt kKHcao-
TH, KriMd

KOHReHTpanug  pa-
crBopa, %

CKOPOCTH RPONyCKa
pacTeopa, Mfe

No pacgery
INo pacgery

He meunce 3
0,5—1,1
G, 7%, §,8%*

0,55%; 0,34
1

25

12
13




I podoaocenue mata, 5-15

"E Moxasatens Ho}_’r“a‘mg““
2
8 OTMBIBKA KATHOHHTA:
yneabuni  pacxox| 8% i0**
OTMHBOYHOR BOABI, M¥fm?
CKOPOLTh NPONYyCka 10
BOJLI, Mf4
9 O6wan npopoaknteas- | Mo pacuery
HOCTh pPereHepdmHH Ka-
THOHHTA, ¥

* Hag eyasthoyran.
¢ [lag xaTnoHHra K¥-2,

NMpumevyanue, I[lepHOANYHOCTD DeleHEPALLHM
KATHOHATA YCTAHEBAHBAETCS mpH SKCOAYSTALHH B 3a-
BHCHMOCTH OT COECDMAHNA eaeda & oOpabatThpae-
MOM KCOHASHCATES. Perewepaulg npoKSBOAMTCS NPH
YeTdHOBEE BOLOPOL-KATHOEHTHME (QHAILTHOR HEllo-
CORACTBERHO B CAMME PHABTPAX, 8 HY MeXANHUECKHAX
$UALTPOB KATHOHHT TeperpyMAeTes B CNCUHAABHO
YCTAHOBAEHHWA ANR peredepalliH BOLODOA-KATHOUHT=
HE HHABTp.

Haf CHCTEMa JJIf HaMHEB2Z LeAAKJ0SH
H TIOAAYH 3arpsasHeHHOrQ KOHAeHca-
T4; B BepXHeM dacTH OoMeLlaeTcs
pacupellelHTebHO® YCTPOACTRO A7s
cf0pa OYMIIEHHOro KOHNEHCATa U yAa-
JIeHHA OTpaboTaHHOR 1eTIONO3H.

I{ukn pabortel sameBHOre GuUABTpa
cAaraercs H3 CJIEAYIONIHX ONEPALHN:

1) npHroToBAeHHH H HaMbiBa ued-
JIOMIOSHOH MyAbnH Ha GUALTPYIOLHE
SMEMCHTH annapara;

2) OuaLTpOBAHHS OUHMIIAEMOTO KOH-
IeHcaTa;

3) ynanenns oTpaGoTaHHOM uef-
JIOJM03HOH MYJMbIA ¢ TOMOLIBI) TPOMBI-
BOYHOH BOXH H CHXAaTOTO BO3AYXA.

TexHOMOrHUECKKe NaHHHe NS pac-
YeTa HAMBIBHOTO IEJLTIONO3HOIO hUIb-
Tpa npHBeleHH B Taba. 5-14.

5-10. KATHOHHTHBIE ¢HJIbTPbI
AJJA OBE3)XKEJE3HBAHHA
KOHIAEHCATA

a8 ouUHCTKH KOHAEHCATA OT TpO-
IyKTOB KOPPOSHH YCTaHaBAHBANWTCH
MeXaHHYeCKHe (OJHO- HJAH JBYXKa-
MEpDHHE) WAH BOAODOA-KATHOHHTHHIS
tuABTPE BTOPON CTYIEHH, 3aTpyXKeH-
Hule cynnoyriem {(mpu TemmepaTtype
koHnencata go 90°C) WAM KaTHOHH-

tom K¥-2 (npu remmeparype Zo
120°C).
HpH YCTaHOBKe MeXaHHUYeCKHX

dunpTpos 0aa obesxene3nBaHAA OGHA-
3aTefbHa YCTAHOBKA OXHOro (mycro-
ro} BONOPOL-KaTHOHHTHOTO (GRABTPA,
B KOTOPEIf OCYILECTBJAAETCA FHApoIe-
perpyska ouasTpyKOllero marepHana
H3 MeXaHHYecKHX (HABTPOB HAAA pe-
TeHePallHH KHCAOTOH.

TexHonoruueckne AaHHEE AAA pac-
geta QUILTPOB FANA obeamxe/e3UBAHNA
npuBeReHsl B Taba. 5-15.

Pazagen wmecroit

PACHET OBOPYAOBAHHS H CXEMbBI
BCNOMOTATEJIbHLIX YCTPONCTB
BOAONOATOTOBHUTEJIbHBIX YCTAHOBOK

6-1. CKJIAH PEATEHTOB

XpaHeHHe peareHTOB B BOJONGATrO-
TOBHTEJIBHBIX YCTAHOBKAX KOTSTIbHBIX
npegyCMaTpHBalOT B TOMEILEHHH BO-
IONOATOTOBKM HJH NpHJIEKAIHX K
HeMy coopyxenusax. OTAeabHO CTOSA-
IHe CKAafABl CTPOAT JHUL B HCKIIO-
YHTSJbHBIX CAy4YadX, [pH HaJAHYHHA

7.

TeXHHYeCKOrQ OGOCHOBaHHH, TAK KaK
NPH 3TOM YCAOXKHASTCA H YLOpoXKaer-
CHd 3KCNAayaraltia YyCTAHOBKH,
Xpanende peareHTOB npeAycMaTpH-
8aT Ha 30-AHeBHHI 3amac NHpH JO-
CT4BKE HX M0 KeJe3Holl gopore u 10-
JHEBHHH NMPH NOCTaBKe aBTOTPaHCIIOp-
ToM. [Ipn mocraRxe peareHToB Keses-
HOLOPOXKHEIM TPAHCIOPTOM ROJIXKHA
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YYHTHBATBCA BO3IMOXKHOCTE €NHHOBpe-
MEeHHOTO nphHeMa GoJblllerpysHoro pa-
roa manm mucrepHw (50—60 1) mpu
HANHYHMH, KpPOMeé TOro, B CKAaje 3a-
naca eme Ha 5—[0 anefi. B ordaens-
HHIX ¢)ydadxX, OpH JadbHeld HOCTABKe,
B CBA3H C HaBHTaUHeR HAH NPH TPYA-
HOCTAX Pa3arpy3kH CMEPSUIMXCH pea-
TeHTOB B 3uMHee BPEeMsl CKIagH Bol-
NOJHAIOT eMKOCTHI0 Ha 5—86 SHMHHX
MecAleB.

XpaneHse peareHTOB OCYILECTBJAIOT
CHAeIYIOUIHMH CrocofaMu: CyXoe Xpa-
HEHHe <«HABaJOM», KaK HCKAKUEHME,
TOJLKO ANS KaAbLHHHPOBAHHOW cO-
Aut, HuTpaTa W ¢dochara warpus; aaa
APYrUX DEareHTOB 5TOT Cnocol He
OPAMEHSIOT H3-32 HEOGXOAHMOCTH Me-
X4HH3aUHKH AadbHeRilell TpaHCROPTH-
POBKH peareHTOB, NHJEHNS H INIOXOTO
HCIONbL30BAHKA ofbeMa NOMelleHHs,;
IJa BPYIHX CEUTYYHX MAaTepPHAJO0B:
AR TOBAPEHHOM COJNH, KOaryisHTa,
cynpbara aMMOHHS, H3BECTH Npedy-
CMaTPHBAIOT, KaK NpaBHAO, MOKpOe
XpaHeHHe, XpaHeHHe B XHAKOM BHAe
B Gaxax MM UHCTEpPHAX NpegyCcMaTpH-
BAIOT AR CepHOR KHCIOTH, eHKoro
H&Tpa, XpaHCHRe B Tape, B KoTopoil
ROCTapisAercs peareHt, LA cyinduTa
HATPHS, MOJHAKPHAAMHEA, XJOPHOrO
Keyesa, KHAKOrO XA0pa, B MelllKax—

)

a8 cols HATpara H drochara BaTpud.
Ina pearentoB, f03HpyeMbIX B o0pa-
GoTaHHyw Bogy (murpar mian docdar
HATPUA), PEKOMEHAYeTCa npefycMaTt-
pHBATE OTAEILHO® OT NDYFHX peareH-
TOB HOMElleHHe, HCKATAaKLes CMe-
IeHHe HAH 3albLISHHE PeareRTOoB,
HOMEI.LIEHHE, B KOTOpOM BO3MOXHD
ObIJIeHHe, HanpHMep, H3BECTH NpH
pasrpyske, cjeiyeT TaKXKe OTHeATb
OT MOMelleHHH JJd APYTHX peareH-
TOB.

XpaneHune nmoBapeHHON co-
JH, KaK NPaBHI0, [PeAyCMATPHBAIOT
B MOXpPOM BHe, TaK KaX 3TOT CMOCO6
medecooGpasHee Kak AAd GONBLIKX,
TaK H JJAA MathlX PacXOAOB COJH.

Cyxoe XxpaHeHue H NpPHIOTOBJAeHHe
pacTeopa NOBapeHHOH CONH B coJe-
PacTBODHTeNe HMEWT CyliecTBeHNbe
HeJOCTATEH: HeyAOOCTBO, CBA3AHHOE C
34rpy3Kofi COJIH B COJEPACTBOPUTENS, .
yhaleHHe H3 pacTBOpa TONBKO rpyGodt
B3BECH, GoJbllas KOHIEHTpAaLHdA pact-
BODA B HadaNie pereHepallii C Pe3KHM
NOHHKeHHeM K KOHDY (TpelyeTcs Ke
o6paTHOe: B Hadale pereHepauns
c1a0eIM PacTBOPOM, K KOHLY -— Gojee
KpenxKnM}.

Mokpoe xpaHenue cond as ymo6-
CTBA SKCIAYaTallAA OCYIUECTBAAIOT He
MEHEE HeM B ABYX Hede306eTOHHHIX
pesepByapax, KOTOpHe rio-
flepeMeHHO  MOTYT Haxo-

AuTbecsi B pabore, 3arpy-
¥KaThCHd CONBIO HIH OUH-
HATLCA OT rpasd. daa He-
GONBEMX KOAKHYECTR BO3-
MOXKHG TPHMEHEHHE Me-
TaNJAHYeCKOR eMKOCTH o
2HTHKODPOSHOHHBIM [IOKPHL.

Pac. 6-1. CxeMa MOKPOroc IpaMeNus COIE € MEDHHKOM

KPEnKOro PacTBOE.

I — meaesoberonnan ANLAEA XAN MOXDOTO XDAHEHHA COXH: 2 — Mep-
HAY KPENEGro pacTROpA COAH; § — Sador Axd mondepRaHdd MOCTOTH-
BOCO YpOBHs B pesepeyape coas; § — BOLOBOAHOA Hacoc RAA YRa-
AtHuN P3N K3 pe3ePEYADL COANM) § — Aepepapuad NephHOpHPOBRE=
BAA TePeropoxKa, OTACALONAY OT TBEDROA COAH OTCEK KPEDHOrD

BeTB0pA; & — noxfSeToHKA ¢ YKAOHOM K.NpHEMKY KAA CMHBE [pRaM:

= Tp¥OnpoBCs  AAN YAARCHHE FpAsn; & — DOABODA OCBETAEHAGH
BOMK; 9 — 8arpysia COMM HS ABTOCAMOSBAAM HAH ADYTHM METOAOM;
1) = kpenxdaR pactoop K Yaay peredepanwu; JJ - noasca psps asa
OpeROIPANEHHS OT SaMepSAHNA OPH PACTIONOMEHHR peSeDBYapa BHe

sxawua; 12 — cdpoc B Apouax,
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rTHeM. Ecau pesepsyap co-
MY PACnoNaralor B TmOMe-
WeHHU HAH Ha yAHINE X OH
NpUMBIKaET K HapyXHOH
CTEHE BONONOATOTOBKH, TO
O0CAYKHUBAHHE €T0 OCYILe.
CTBAAKT H3 TPHIMKA M0
cXeMe, TNpHBCASHHOA WHa
puc. 6-1.

Ha puc. 6-2 npusenena
cxeMa cK1aga MOKporo
XpaHeHHA CONMH AMA CAyHa.
eB, KOrla pesepeyap COJH.
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Puc. §-2. Cxema MoKporo XpaHenua COMM ¢ HACOCOM KPenKOro pacTsopa.

B menesoberonnan avelka A% MOXPOre XpaHenua coms; 2 — xeaesobeToANEA DAk KPENKOro pacTaopa COIHS
8.— BaMok AR ROANEPXKAHHS NOCTOSHHOTO YPOBHA B De3epBYape LOAH; 4 —~ WeAeIROXOPOMWHA BATOR ¢ COALID;

5 = nepeABHINHOR CHADOTPEHCROPTED LAX DASTRYIKH COAH;

— HAcOC XPenKkoro pacTpopa €0aAnR; 7 — BoaoBOAR-

HOA HECOC 1A% YAAACHHN TPASH H3 Pe3epayapd COAH; § — PeaHHO-TKAHeBHA pYXap a8 CMHBA TPASH; & — e~
geaauuan_nepcpopnpoaanﬂas meperopoaxs, OTASAKOULAR 0T TREPIOH COIH OTCEK Kpenkoro !]Jac'raupa: 10 — noa-

ETONRA € YXADHOM K MPHAMKY 219 cMMBA TpaAsn; 11 — 7pySornpoboA oCBeTACHHON BOAM!

2 — KpenkHll oceeT-

AeHEHNG PACTACR cOXM X YIXY pererepaunn; J3 — cbpoc a apepam; J4 — QuALTD pacTeOpA cOAW (HCMOALSYETCR
coAepacTAcpHTEAL), 15 — pACKODNHT SaKk HPENXOTe pRETAOPA COMH. .

10 YCHOBHAM KOMIOHOBKH HEOOX0OARMO
yAaJuTh OT BOAORNOATOTOBUTEILHOR
YCTAHOBKY WJIH pa3TPy3Ka COJIH OCYIle-
CTBJAATCA H3 XKeJe3HOopOXKHOrO Ba-
FOHZ ¢ NOMOUILIO NePeBHIKHOr0 rHAPO-
Tpancnoprepa. B sTtoM cayuae mexnmy
DBYMA XeJe300eTOHHHIMH AYeiiKaMHy
COJIH YCTaHABAHBAGTCA GaK s Kper-
KOTo PacTBOpa COMH, TOXKe XKejae3dole-
TOHHHHA, H3 KOTOPOre pacTROp 3abn-
paeTcs HACOCOM H HONAeTcs  4epes
GHALTP B PAcXORHBIA 6aK Kpenkoro
pacTBopa (Ha BOAONOATOTOBKE). DTHM
e HaCoCOM TOJBSYOTCH JAX  pas-
TPY3KH COJH ¢ NOMOUIRI0 TepeiBHHK-
HOro THAPOTPAHCOOPTEPd, B KOTOPOM
KEeKTHPYWOUiell  cpefoll  4BJALTCH
Kpenkuf pacTBop coad. [as yaober-
Ba OOC/IYNKHBAHHA CKJIafa MOKpOro
XpaseHMa conn (pme. 6-2) moxuo npe-
EYyCMOTpeTh NYCK Hacoca § JHCTAH-
HHOHHO, H3 BOZOMOATOTOBUTEALHON
YCTaHOBKM; (PUABLTP pacteopa codin [4
M PACXORHHA Gax I§ cmeayer pasme-
i1aTh B NOMEHIEHHH BOAOMNOArOTOBKH;
TakuM  ofpazoM, o8caAyXRuUBaIOWMKN
nepcoHan Oyfer HAXOLHTECH B cKaafe
TOJBKC IIPH Pasrpyske coMH.

IIppn  pasmemennd  pesepByapoB
MOKPOTQ XpaHeHHs BHe 3[aHMA IIPH
TeMueparypax HuxKe wmupyc 20°C

HeOBXORMMO MOABECTH NAP AAA NOAO-
rpeea pactsopa. OGbeM peaepBRyapoB

_ LEQUT 6+ p)

e LN (50

rRe V —o0meM pesepsyapa A4
XMOKDOro» XpaHeHH peareura, Mm%
1,5 — pacuergnift o6nem Gaxos «MOK-
poro» XpaHeHus Ha | T pearenrta, m%;
QPT — pacxXoX TeXHUZECKOH COJIH,
Kr/cyr, onpemenseMufi no dopmyne
(5-18); b — HeoGxoguMuiH 3amac co-
Jan "Ha 10 nan 30 cyT, KF; p— cCTATOK
cord #a 5—10 cyr, mpeayemarpusae-
MEI Iepex NOCTYMJIEHHEM MPOeKTH-
PYEMOFQ 3anaca, Kr.

KesezobeToHHNEe pezepByapH AN
MOKPOTO XDaHeHHA COJAH JOJKHH
UMEThb HaJeXHOe AHTHKODPO3HOHHOE
noxputHe. Hanpumep, na YHenabun-
ckofi TILL ycmeuwlHO TPHMEHAETCH
SNOKCHAHAA WMNaKJgeBkKa [0 He3aTep-
TOMY Xele300eToHy.

Hacoc pactBopa conn pekomengyer-
C5i YCTaHABJHBATH KOPPO3HOHHO-CTOM-
kuit. GUIALTD pacTBOPa COJMH Clegyer
noa6KHpaTe TakK, 9TobH [JIOMIAZbL Ero
ceveHHda ofecnednBaa cCKOpocTey Guan-
TPOBAHHA PAacTBOPA, MPOKAYHBAEMOro
HacocoM, He Goaee Hh—6 M/u {oOnIuKO
B KAYeCTBE (PUIALTPOB HCIOJILIYIOTCH
COJIepPACTBOPHTENH) .

Xpanenue Kpenkoro (269%-noro)
pacTBOpPA COJIH  OCYOIECTEAAETCAd B
mepunkax 2 (puc. 6-1) miau B pacxoa-
Hox Gakax f5 (pmc. 6-2), eMKocTh
KOTOPHX OPHHHAMZETCA MO KOMIOHO-
BOUHO-KOHCTPYKTHBHBEIM COOGpaeHH-
AM —OT ORHOR pereHepaluu Jo Cy-
TOYHOTD PacXoga.
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(O61eM pacTBOpa ONpeleadercs H3
ypaBpHeHHA :

1000-26p,, ° (6-2)
rae Vs — 06beMm Kpenroro (26%-no-
ro) pacTBOpa COJH, PACXOAYEMOro B
cyTkH, M3fcyT; QN* — pacxoX cOJIM Ha
ORY peredepalui (GHALTPA, KT, ONIpe-
AeaneMpiit M8 ypapuenusa (5-17); n—
UHCAO pereHepanuil Kaxaoro ¢GHiAAT-
pa B CyTKH, OmpeAeNseMoe M3 ypas-
Henns (5-14); pge— mioTHOCTL 26%-
Horo pacteopa NaCl, npuHuMaemas
no tabn. 15-6.

O6bem 26%-Horo pacreopa Ha Of-
HY PpereHepaunic B 3aBHCHMOCTH OT
npaMerpa QuAbTpa npHBeleH B Tabil.
6-5 (0. 7).

XpaHeHue KoaryJsasaHTa
Alg(SO;)s' 18 HQO. MOK{JOE Xpane-
#HHe KOATyASHTa OCYHIeCTBAAeTCd TakK
Ke, KaKk H NMoBapeHHOH COJH, B XKese-
306€TOHHBIX pe3epBYyapax, HO He-
CKOJNIBKO ApPYrof KOHCTPYKIUHM (pHC.
6-3). Besay Toro 4ro 3ayacTyic Koa-
I'YASHT NMocTynaer B BuAe raHb, KOTO-
phle NpH 3arpysKe MOTYT MOBDeIHTH
KOHCTPYKTHBRHBIE VYCTPORCTBA B AHE
pesepeByapa, Haf DNOCJAEIHHM BHINOJN-
HSIIOT LIUT ®3 A0COK 6, MOCTaBJEHHKIX
Ha pebpo ¢ 3azopoM B 5—10 mm. [Ton

¥

Puc. 6-3. Cxema cx/nada MOKPOTG XPaHEHR# KOArymIaRTa,

! — wenesobeToNHHA GaKk MOEPOrO YPEHEHHS KOATYAANTA; 7 — Hacol
[ACTBOPA KOACYASHTE § — ORABTP pacTROpA Koaryaddwrta; 4 — Bososnaf-
HOH HACOC AR YHANEHHA rPASH U3 peseppyapa; § — rMOWRA nAABAIWME
WAZHET AAf OTBQIA OTCTOABAUIErOCH KPEDROrD PaCTBOPA KOATYARETA;
§ — QepepAHNLIe AOCKH, NOCTABAZHEUWE HA Pebpo; 7 «= pepdopHpoBanubil
Tpybonpoeok 2A7 Gapforama Bosxyxs; § — NO2BCL CHATOTO BOSAYYA;
I} = nogpORE BOOW 1AN DACTBOpPEHHA KOATYAAHTE
H Kk BOROBOAABOMY Hacocy; Jf — HpenxHMf pacTeop Koarvaauta; /2 -
OCBE TAEHHWHA PACTBOp EORTYRAHTA K PACKURMOMY BaXy.

? — measdd  napa;
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AOCKaMu pasmelipercs nepdopupo-
paunaa Tpyba 7 A% HHTEHCHBHOTO
nepeMellHBAKKA KOAry/lsHTa ¢ BOLOH
cxathiM BosayxoM 8. B caysae Heol-
XOAHMOCTH B 3TOT Xe TpyGONpOBOK
MOMXET TMOAABATLCA Nnap AJAd SaLIMUTH
pacTBOpa OT 3aMep3saHHd. Ilpurortes-
JieHHe pacTBopa B KamxAoh Auefike ocy-
LIECTBAALTCS NYTEeM 3alOJHeHHA ee
BOJIOM, mNepeMellNBAHKA A0 IOAyde-
HHA KOHUEHTPHPOBAHHOrO pacTBopa, .
OTCTAMBAHHA M TONLKO 32TeM OTKAUKH
HAacOCOM BEPXHETO OCBETIEHHOro cllof
PACcTBOpA Yepes [MABAIME HOKHIE
waanr 5. [lpu Heob6xogumocTn Gojee
THIATENLHOTO OCBETAEHHS KPenKoro
pactBopa B Kayectse duantpa 3 BO
nafexaHue KOpposHy JyuHIe WCMQJb-
30BaTh BOZOPOR-KAaTHOHHTHHHN OUALTD
BTOPOH CTYNEHH.

Ipn HefioapuioM pacXofe Koary-
JAAHTA H XPaHEHNH €r0 B CYXOM BHJe
HJIH B Tape, B KOTOPOA OH HOCTABAA-
eTcq Ha YCTAHOBKY, IPHIOTOBJEHHE
pPacTBOpa KOaryasiHTa MOXKeT BHIIOJ-
HATHCA B CHENHAJABHEIX 3AUIHIEHHEIX
OT KOPPO3KH I'HADPABAHYECKHX Mellas-
Kax TI@o cXeMme, TpPHBEKEHHOH Ha
puc. 6-4.

Koarynant, 3arpyxesBnii B KOp3n-
HY 2, HacocoM J TiepeMeIlHBAeTCs ¢
BOROH [0 MNOAYUEHHS KOHLEHTPHPO-
BAHHOrO PacTBOpP& H 3aTeM MNOHaeTcs

yepes puabTp 4 Ha yera-

HOBKY. HepacTsopHMbIE

OPHMECH,  OCTABIIHecH

B KOp3WHE, PBHOpPAaCH-
3 BAOTCA TNepef KaXkiol
HOBOR  3arpyskoff pe-
aredTa HAE CHycKaoTcs
uepes JipeHaxHyW 3a-
LBHXKY.

XpaneHue cep-
HOH KHCAOTH. TpaHe-
NOPTHPOBKA U XpaHeHue
02% -0l  TexXHWUECKON
CepHOH KHCHOTH OCYLIE-
CTBAAETCA B  OORYHON
cTansHOR  anmaparype,
TaK KaK cepHas KHCJIOTA
CTAHOBHTCH KOPPOSHOH-
HO-aKTHBHOH TOJIBKO B
pa3faBiaeHHNX  pacTBO-
pax. Pazrpysxa kuchotn

iz



Pue, 64. Cxema npHroToBAEHHA PpACcTBOPA

KOATYAAHTA B THIpaBIMdecKoR Mmewaaxe. -

| — ruapapaRYeckas MeWanka AR KHCAHX DRATEHTOB;
2— KOPaHHE EAN SArPYSKHE KOATYARHTE, § — HACOC
LAA NMepeNslid BAHHA DACTBOPA ¥ MeDEKAYKH pPACTROpa
Ha YeTAHOBEY: 4 — MATepuaTef QPHALTR EAA pacTROPA
#oaryngure; § — OGABOA BOAW  EAA  NPHrOTOBAEHHA
pacTaopa; 6 — cSpoe  sarpasHenHli M duabrpe; 7 —
OCBETNEHHEE DATTEOP KOATYASHTA K L103HpOBOYAGH
¥CTAHOEHE,

H3 JKeNE3HONOPOXKHHLIX HUCTEPH HJIH
ABTONMCTEPH BHIMIOJHALTCSA IO CXEME,
ApUBefeHHON Ha puc. 6-5.

Pasrpyzoudoe ycrpolicteo (nefen-
kKa ¢ 6sokoM) 2 mo3BoJigeT OMyCKaTb
B XKeJe3HOZOPOKHYIO UUCTEDHY TpPY-
GonpoBOA, KOTOPHH CIYXHT CHOOHOM
IAS MNeperpyskr Kuca0TH B $ak [JR
xpanenns I, 3apsnxa cudora ocyme-
CTBJRETCS CXKATHM BO3ZYXOM IpH MO-
MOIIM 3%KeKTopa 4, AnA dero B Gake
C034aeTcs BAKyyM, 3aTeM BaKYYM CHH-
MaeTcs H Neperpyska KHCJIOTH HAET
cudounposanueM. I[lepemasnuBanue
KneJaoTel w3 faxka  OCYLIeCTBIAfETCs
CKATHM  BOZAYXOM 1O TPyBGONMPOBO-
oy 8 Ilop GakoM BHINOJHAETCS NOX-
IOOH Ha ciyyall aBapHAHOFO HPOMAHBA
KHCJAOTH (Tpellliia B IH-

crepHe). [ns smax cny-
qyaeB MpelycMaTpuBaer-
¢ mepekayka KHACHOTH
B APYTYIC eMKocTh. [lpu
crywarHeX ¥ HeGOJIBLINX
pasNpBax KHCAOTH Hell-
TPAJH3AUAE ¢e BhENo-
HAETC BaCHIMKON CYXOH
H3BECTBI0, KOTOpas 3a-
TeM y6mpaerca. CxeMma
3apAanky cudoHa ¥ TpaH-
CIOPTHPOBKH  KHCAOTEL
3 Gaka OA% XpaHeHHd
Ha BONOTIOATOTOBKY TIpH
MOMOIIH  BakyyM-Hacoca
HMeeT HebHOJBLIOE pac-

npocTpaHeHHe, Tak Kak tpefiyer ycra-
HOBKH He OOBIMHOIO, & CHeNHAJdbHO
paspaboTaHHOTO MepHHKa, paboralo-
IIere Noj BaKyyMOM, KOTOpHH 3aBO-
JaMH BOJONOATOTOBHTEABHOTO obopy-
JOBAHHA He H3TGTOBJIETCE H Heyno-
6en B 3KCINYATALHH H3-33 HERBO3MOXK-
HOCTH OCYUIECTB/IEHHSA TPOCTHIX
VCTPOHCTB, 3aMepAIOIAX YPOBeHL KH-
CAOTH B MEDHHKE.

O6rem Gakos A1 XpaHeHHUS Kpen-
KON cepHOH KWCJIOTH, M®, OMpelensioT
no gopMmyne

Q" (3+p)

Vior =005

(6-3)

rie QYT — pacxof TeXHHUecKol cep-
HOM KMCJIOTHI, KI/CYT, ONpefeaeMuii
no dopmyne (5-65); b — Heobxoan-
MBI samac KHCAOTEL Ha 10 uawm
30 cyT, Kr; pgz— MIOTHOCTE Kpemxoi
CepPHOH KHCIAOTH, B 3aBUCHMOCTH OT €e
KOHUEHTPAUHN HNPHHMMAIOT 10 Tada,
15-7, mna Texumzeckofi 92%-nol cep-
HOH KACAoTH pga=1,83 1/M3.

Ilo mnoayusenHoMy u3 GHOPMYAL
(6-3) obweMy noaGupaOT AR Xpa-
HEeHHSl KpenKo#fl cepHOH KHCAOTH OJAHH
HJTH HeCKOJIBKO GAaKOB eMKOCTRIO 15 M2,
BHNYCKAEMBIX TAraHPOTCKHM KOTENb-
HHM 34BOAOM, HAH OaKH-BHITECHHTEIH
cepHoil Kucaore eMxoctsio 0,5 Hau
1,b M3, BuinyckaeMme DBHiicKHM Ko-
TeJbHBIM 33BOJNOM.
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Prc, 6-5. Cxema cknana cepHofi KMCAOTH.

} — &2K 278 XPAEEHHN XPenNKOH cepHOR KHCAOTH: 2 -— YCTPOKCTBO AAd
PA3THYIKH KRUENOTH M3 WeNLSHOAD POWHON UMCTepAH; § — MeneSucAC-
pOMHAA LWCTEPHA] 4 — puerTop AMY COSLAHHA BakK¥yyMma B fOaxe J;
5 — npeXOXPAHHTEARNHA KiaDaw;
7 cn ¢WATKHA POMLYX RN COUOBRIHHA BAXYYMA H NEPESABANEANHA KHCIOTH
ns 6aKA XpaHeHHH; & — CEPKAA KHCACTA WA YCTAHOPKY, 9 — cOtAMHeHHE
¢ atmoctepof; I — nonnox.

§ — CcHHE  KHCAOTH M3  HHCTEDMh;
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6-2. MPEABAPHTENbHAS
OBPABOTKA BOJbI
(MPEJLOYHCTKA)

K npeneaputenshofi o6palotke BoO-
ABl OTHOCATCA NPOLECCH OCBETACHHH,
KOAaryAslMy H H3BECTKOBAHHA, ONHCAR-
#ne B § 2-1 u 2-2,a. Koaryasuus no
NpAMOTOYHOH CXeMe OCYILeCTBJIAETCR
OYeHb PeIKO HEMOCPeXCTBeHHO Ha
OCBET/IHTENbHEIX GHALTPAX C LOSHPOB-
kol B obpabarniBaeMyi0 BOAY Koary-
asnra Aly(S04)s-18HO (puc. 6-6).
Bron xoaryasHta B Tpydonpopon o6-
paaTHBaeMOE BOAL OCYILECTBAAIOT
nepel pa3peTsjeHHeM Ha GUABTPH HA
paccTofHMH He MeHee 50 AuameTpos
Tpy6onporosa (50 d). IIpw KOHmEHT-
pausy  B3BeIUEHEHX  BelleCTB A0
50 Mr/n TpPAMOTOMHYI0 KOATYJALHIO
OCYHECTBAAIOT HA  OJHONOTOMHLIX
($HALTPAX, NpPH KOHLEHTpAaLWH B3Be-
mennnx semects no 100 wmr/fa—mna
$uabTpax ¢ ABYXCJOAHON 3arpyskofi.

Cxema UOpAMOTOYHOA KOAryJALHH
fIpHMEeHAEeTCA KpafiHe peako, TOJBKO
nocsie NPaKTHYECKOH NPOBEPKH BO3-
MOMCHOCTH €€ OCYUleCTBJeHHS.

ITpn KOHUESHTPALHH BABEIIEHHKWIX Be-
wecTB Goaee 100 Mr/a mpouecc ocser-
JeHusi ¥ KOaryASAHHH, KaK IPaBHIO,
fiPOBONAT B OCBETJAUTENAX C A03HPOB-
kol B ofpafaTHBaeMyl® BOAY Koary-
Jduta u noauakpumamuza (puc. 6-7).
TlonuaxpunaMua BBOAUTCH Nocie Koa-
TYJAAHTa ¢ PaspHBOM BO BpeMeHH, YKa-
savdom B § 2-1.

§ 76

IIpu HeGoubwof KapGoHaTHON Ke-
CTKOCTH  HcxoAHO#  BOAHR (MeHee
1 Mr-sks/a), HegocTaTOYHOR AAS peak-
MY OCAXACHHA KOaryasHTa, Npeay-
CMaTPHBAWT NoAMleNaynpadue obpa-
6aTHBaeMOl BOAB ¢ MOMOUILID HACO-
COB-I03ATOPOB: B MNPAMOTOYHHX CXe-
Max — pacTBOPOM eAKOr0 Hartpa, B
CXeMax ¢ OCBETJHTENIAMU — H3BECTKO-
BHIM MOJIOKOM.

[Tpu HeoGXOAMMOCTH OCBET/EHHA H
CHMXKeHHS WIeNOYHOCTH HCXOAHON BO-
ARl IpOLECC KOATYJAAIHN COBMEIIAsoT
C H3BECTKORAHHEM B OCBETJIKTENAX.
Takas cxema 06paGoTKH BOAH NpHBeE-
leHa Ha puc. 6-8.

O6opynoBanHe 1J9 AO3NPOBKH Koa-
ryasHTa B o0o6GpabGarHiBaeMyid BoAY
PacCUHTHIBAIOT, HCXOAS H3 MAaKCcH-
MAaJBHON HO3H KOAaryJsiHTa, PeKOMeH-
ayemoit 8 § 2-1. Pacxon xoarynsHra
onpefensioT Mo hopMyae

§Y'|'= 240!11 ] 3i( QK' (6'4‘)
rae'QY” — pacxon Geasoasoro 1009 -ro

KOary/AsinTa, Kr/cyT; Q,., — NPON3BO-
JAMTEJbHOCTb BOXONOATOTOBKY, M3/u;
3y — 3KBHBAJEHT OGe3BOAHOIO KOary-
asura: Al (8O,); — 57,02; FeSO, —
75,16; FeCl; —54,07; ¢, — Makcn-
MaJbHO HeoOXOoAMMAas 40332 KOaryJasH-
Ta, Mr-3KB/J.

Pacxox pacteopa XoaryjsiHTa

pr QIO

~ 1000pp, (6-5)

-4

Paocmornge we Menes 534,
=

T

i

Puc, 6-6. TIpAMOTOTHAA CXeMa KOArYARIHH BOXK,
J — uexauHteckni {ocBeTANTRNLENA)} DRAGTD: 2 — 3K pacTBOpA KOATYANHTA;

3 = NBCOC-X034TOP DPACTBODAE KOATYAAHYE; 4 — BACKTDOKOMTaKTHHR

MeTpP; & = BOSAYWHHA

MAHO=

KOANGK; & = MaHOMeTp; 7 — DOKAIWBaOWAA pic-

ZOROKED; & — OCHETACRHUNEA 5S—I0Y¢=HRIf pacTaOp woaryAAHTa; ¢ — ofpaba- *
ThEIEMAT BOJA; [} — HMEYABCHAT AHAHE BO3AeN<TEHA HA HACOCH=-IO0S8TCQbL

I — anH#A posdpoesa Koaryasdta; 2 — chpoc B Apedan;
BOAH,
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Parcmornus —om. yradanuy §2-1

Puc. 6-7. Cxema KOaryasnHR B OCBeTAHTEAE ¢ NO3HPOBKOH noaHakprramuaa (TTAA).

{ — ocmeTanTeNk; 2 — O&¥ pECTEOD2 KOATYANHTE; J = Sak pacreops I1AA; 4 — macoc-203aTop pACTBOPRE Koary*
AARTA; § =~ HACOC-NOIZTOP PecTEOpA IAA; § — SNCHTPOKCHTANTHMA nenoue'rg}?— BOBAVIUHWA koamak; § — wa*

HOMETD; ¢ — NOKSIWBAMWKA pacxopowep; JO ~ NafoRON NOADTpeBaten;
a0rpena poawu; J2—~noapoa pacTBopa koeryaanta: J3—noasoa pecrsops DAA; Jf—obpabaThieMan BoR2;

—= PeTYASTOD TEMNEPATYPR RO~
F—uaps

{6 — wonpencar; f7 — MMOYALCHER AMNHR ARTOMATHNECKOTD BOSIEACTEHA HA HECOCH=AGAITODH (NQON0PUHOHANE=
HO pacIoay POAM); J8 - AMHHE ROSHDOBENW Eoarydshta; J9 — nupda zoswposkn [MAA; 20 — ccpernesbas BOZ:,

rae V" — ofmbem cyrtouHoro pacxona
pacTROpa 'Koaryasura, wMd/cyT; p—
KOHLIeHTparuA Ge3BOZHOrO KOAIYMAH-
Ta B MOSHPYEMOM pAacTBOpe, NPHHH-
MaeMag paBHoll 5—10%; px— naor-
HOCTb pacTBOpa KOaryasura, T/M3,
npuHuMaeMas no Taba. 15-6,

Pacxof, TeXHHYECKOrO KOaryAAHTa,
KT/CYT, onpeneasoT no $opmyae:

oyT
Qe =&alo—°—, (6-6)
rie C-— comepxaHue KoaryJasHra
Aly (SO4)s, FeSO, unu FeCls B Texuu-
TecKOM IIpogykre, %, NpUHUMANT DO
Taba. 15-12.

O6rem pacxofHoro 6aKa KoaryJasH-
TA NPHANMAIOT 1O KOKCTPYKTHBHBEIM
coobpaykeHHaAM H3 pacueTa NPHTOTOB-
JIeHAS pacTBopa npHMepHO 1 pas B
CYTKH, HO He "aule geM 1 pas B CMeHy.

Yacopoll pacxon pY%-Horo pacrsopa

KOaryJAsiHTa, a/d4, oONpefendldT 1o
dopmyae

o VETI000

Vi=— TR (6-7)
B taba. 6-1 npuBefeHn pacxofm

Ge3BONHOTO KOAFYASHTA M HO3UPYEMHX
PacTBOPOB NPH DPA3JHYHOA NPOH3BO-
RHTENBHOCTH BOXONOJZTOTOBUTENBHLIX
YCTAHOBOK.

O6BeM pesepByapoB MOKporo xpa-
HeHMs Koary/jsHra, M% onpeaeasior ne
dopmye .

L5Q2T (¢ + p)

V= o (6-8)

O6opynoBaHHEe HOBHPOBKH
noJHakpunraMuaga. Pacxom no-
anakpunamupa (I[TAA) onpegeasior
no dopmyse, Krfeyr:

2400, 5 Trian
Q=755 —» (69
TAe gnaa — gosa ITAA, onpepensieMas
no pasnm. 2, Mria.

Pacxon nosupyemoro 0,1%-noro pa-
crpopa TTAA onpemensior no dopmy-
naM: '

Ve . Q?{;A 100 .
NMas == 1000":0"' i_P ’
. VERI00

(6-10)

(6-11)

rae VHix u Viiaa —06ven nosupye-
MOr0 pacTsopa  NOJAWAKPUAAMHHA,
m3fcyT n a/u; 0,1 — Konuenrpanus no-
nuaxﬁﬂnamma B JO3HDYEMOM DACTBO-
pe, %; p—naoTHOCTH AOSHpyEeMOro
pacteopa, T/Me.

ITponsBoANTENBHOCTL HACOCOB-A03a-
TOPOB pacTBOPOB Koarynsura u [IAA
AOMKHA 00ecneYABaTh MaKCUMAaNLHER
pacxonH, ompegenseMbie no Gopmy-
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Puc. 6-8. Cxema Koaryasmus HiM3BeCTKOBZHHA BOAH B OCBeTAHTEIE,

J — pcaerauTERb; F— NApOBOA MONOrpenaTesh; J — HIPGCTHOBRA MEUIANNA;

- HECOCAGIATOP HIBECTKGEOTO

MOAOKA; § — HACOC-103aTOD DACTBODA KO0AryMauTa; 6 —— G4K pacTROpA KOATYAANTA] 7 — BOSAYMIRGA woanak;
§ = BACKTPOKOHTAKTHMA MANOMETD; @ -- MaHOMeT]; I} — nokasuBalUAR pac:umueg: Il = perynarop Temme-
§

paTypu mozorpepd BoAu; J2 — obpabatuoacmsr 8oxs; I3 — nap; M — Honnencar;
16 = aceeTaeqnnR pacTROD HKOArYAAHTA; I7 —= 103HDYEMOE HIBELTKOBOS MONOKO; [8--B0=

MOCAS MO POUHKAOH0B;

— HIBECTKOBOS MOAGKQ

3MpyeMuf PacTeOP XOACYARHTA; 29 ~- OCBETACAKAR BOAY; %) — HMOYALCHIA AXHHE ABTOMATHUECKOTO BOSASH CTENR
HA HACOCW-MO3ATOPH (IPOMOPUNOHIALHG . 'DACKONY BOAW); 2F — HAPRYIAUMOHANA HRCOC H3IDECTKOBOLG MOAOKA
K Memiaake,

nam (6-7) u (6-11). Ilo noaydyeusot
NPOU3BOAWTENEHOCTH TNOLCHPAT Ha-
coc-posatop Tuna HIL, smnyckaeMbil
aaBogoM «Puraxummaws, § 7-9. Ha-
COCH BRHITYCKAWOTCA Ha  JaBJAEHHE
10 krc/em?, pocraTounoe AAS RO3HPOB-
K B M0G0l TpySOHPOBOA BOAOLOATO-
TOBKH, OGOpYLOBaHHE KOTOPOR pac-
CYNTAHO Ha M[aBjleHHe He BHIE
6 krc/em?.

O6opyanosaHue InJAS%S AO3H-
POBKH K3BECTH. Pacxol HM3BecTH
8 sufe Ca({OH); onpeneasior no ¢op-

Myne:
cve =24-37,&-50%n.sDa' (6-12)

rae QT — CYTOYHHE pacXoAa H3Be-

CTH HA BOJONOATOTOBUTENABHOR YyCTa-
HOBKe, KrfcyT; 37,05 — aKBHBAJEHT
Ca(OH)z; Dr— noza H3BeCTH, ONpe-
AenseMas B 328BHCHUMOCTH OT KaueCTBa
Hexonnol BoAn no dopmyne (2-1) win
(2-2), Mr-3KB/N.

Pacxol 43BecTKOBOTO MOJIOK2Z

QYT 100

cyT — . -
Vi’ = 1000 pypn (6-13)
VEIT 1000
§ == Syt (6-14)

106

rae V™ un WV, -—Pacxoll H3BeCTKO-
BOTO MOJIOKAa COOTBRTCTBEHHO, MP/CyT
B J/4; pp-—— KOHIEHTPAUHs H3BECTKO-
BOr0 MOJIOKA, PEKOMEHAyerca NpHHH-
matb He Goaee 5% Ca(OH}y, pu—
ILTOTHOCT  H3BECTKOBOMO  MOJIOKA,
r/cM3, mpuruMaerca no taba. 15-11.

H3BecTKOBYIO UHPKYJAALUOHHYIO MeE-
manky 3§ B CXeMe H3BeCTKOBAHMA
(puc. 6-8) ycTaHaBJHMBAIOT LA He-
NpepHiBHOH NOKAYH HIBECTKOBOTO MO-
JIOXa Ha BCcac HACOCOB-Z03ATOPOB. 3a-
60D H3BECTKOBOTO MOJOKA OCYIIECTB-
NSIeTCA MIaBAIOMKHM LIIAHIOM CBEepXY,
4 BO3BPAT LUPKYJAUPYIOUIeH 4aCTH H3-
BECTKOBOrO0 MOJIOKa HAanpaBfserca B
HUKHIOW KOHHYECKY10 YaCThb Memalki.
Tlpp nepeMelIHBaHHH H3BeCTKOBOTO
MOJIOK2 CKOPOCTb BOCXOZSLLETO ITOTO-
Ka B Meluajnke A0/MKHA OEITb HE McHee
15 mfu. TpyGompoBROAW HW3BECTKOBOI'D
MONOKA HONMHE BHINOAHATBCA HHA-
MeTpOM He MeHee 25 MM; CKOpPOCTb
IBUMKEHRUS B HMX H3BECTKOROTO MOJO-
Ka gonyckaercs He ke 0,8 m/u; Tpy-
GONpPOBOAB  BHIIOAHAKT ¢ OOABILHM
yknaoHoM (10--15°) u paguycamu sa-
KpyrJjeHufft MpH NOBOpOTaX He MeHee
5d (d — muametp TpyGonposona); xo-
NeHa, COyCKHLE MIOUYKH B HEXKHHX TOS-



Tatanna 61

Pacxon HoaryisuTa MpH paaigieof NPOH3BOIHTENbHOCTH BOAONOATOTOBKH

IpOH3pOANTEABHOCTE DOSONGATOTOBKH, M4

SES
Pacuernun | * T &
nokazaTeab (F5 9
Segl | 25 | 50 75 100 125 150 175 200
Pacxod 6e3800r020 Koazyaanma, Kafcym

AL {50, 0,251 3,4 8.6 17,1 25,7 34,2 42,8 51,8 59,85 | 68,4
0,50 6,8 |17,1 (34,2 (51,83 |68,4 |[855 |l02,6 |Ll19,7 {136,8
1,00(13,7 (34,2 [68,4 (102,6 [136,8 [171,0 [205,2 |239,4 1[273,6

FeS0, 0,18132 |7,9 [158 [236 |3l,5 |39,4 47,2 55,1 63,0
0,351 6,3 |I5,8 |31,5 [47,2 |63,0 (78,8 |94,4 |I1i0,2 |[126,0
0,70112,6 |31,6 |63,0 |[94,4 |126,0 |157,6 |188,8 |220,4 |252,0

FeCl, 0,18(2,3 |57 11,3 [17,0 | 22,6 | 28,3 (340 [ 39,6 | 45,2
0,35 4,5 (11,3 22,6 |34,0 | 45,2 | 56,6 | 68,0 79,2 | 90,4
0,70/ 9,0 [22,6 [45,2 |68,0 |[90,4 I113,2 ]135,0 [158,4 |[I80,8

00 5%-H020 pacmeopa Koazyasauma, Mijcym

AL (SO, (0,25 0,16 | 0,33 ] 0,48 | 0,65 | 0,82 [ 0,98 1,14 | 1,30
0,50 0,33 | 0,65 ¢ 0,96 | 1,30 | 1,63 | 1,96 2,28 | 2,60
1,00 0,65 1 1,301 1,92 | 2,60 | 3,26 { 3,92 4,56 { 5,20

FeSO, 0,18 0,15 | 0, 0,451 0,60 | 0,75 ; 0,90 1,05 1,20
0,35 0,30 | 0,60 [ 0,90 | 1,20 ] 1,50 | 1,80 2,10 | 2,40
0,70 0,60 | 120 ] 1,35 | 2,40 { 3,00 | 3.60 | 2,20 | 4,80

FeCl, 0,18 0,11 (0,22 ( 0,33 | 0,43 0,55 | 0,65 0,76 | 0,87
0,35 0,22 | 0,43 0,65 0,87 1,09 1,31 1,52 1,74
0,70 0,43 | 0,87 | 1,3t 1,74 | 2,18 | 2,62 3,04 | 3,48

Paexod 10%-n020 paemeopa Koazyaauma, Mjeym

AL(S0), |0,25 0,078] 0,155 ©,232| 0,310 0,383| 0,465| 0,542] 0,620
0,50 0,155| 0,310( 0,464 0,620 0,772 0,930 1,084) 1,240
1,00 0,310| 0,620 0,928| 1,240 1,544| 1,830 2,168 2,480

FeSQO, 0,18 0,072 0,143 0,2157 0,286 0,330 0,430; 0,500{ @,572
0,35 0,144| 0,286| 0,430 0,572 0,720 0,850y 1,000] 1,144
0,70 0,287 0,572 0,850; 1,440( 1,440| 1,720} 2,000 2,288

FeCl, 0,18 0,052| 0,104 0,156 0,208| 0,260 0,312| 0,364 0,416
0,35 0,104 0,208| 0,312 0,416]| 0,520 0,624 0,728} 0,832
0,70 0,208] 0,418| 0,624} 0,832]1 1,040] 1,248] 1,456 1,664

Hacossld pacxod 5%-Hoz0 pacmeopa KoazyArnma, Af

AL (50y), 0,25 6,8 |13,6 |20,0 {27,2 |34,0 | 40,0 47,5 54,4
0,50 13,6 (27,2 (40,0 |54.4 |[68,0 |80,0 [ 950 [1088
1,00 27,2 |54,4 180,0 j108,8 |135,0 |160,0 (190,0 |217,6

FeS0, 0,18 6,3 (12,5 18,8 25,0 31,3 37,5 43,8 50,0
0,35 12,5 |25,0 | 37,8 (50,0 [62,5 |[750 87,5 |100,0
0,70 25,0 |50,0 75,0 |100,0 ]125,0 |[150,0 |175,0 (200,0

FeCl, 0,18 4,5 9,0 |135 |18,0 1225 (27,0 3N,5 1360
0,35 9,0 (18,0 [27,0 | 36,0 |450 |54,0 63,0 72,0
0,70 18,66 [35,0 154,060 (72,0 (90,0 (108,0 (126,0 [144,0

pacxod I0%-nozo pacmeopa KoazyAgrma, Afe

AL (50, 0,25 3,3 6,5 9,8 13,0 |16,8 | 19,5 22,8 26,0
0,50 6,5 [13,0 19,5 26,0 | 32,5 39,0 45,5 52,0
1,00 13,0 |26,0 ]3%,0 52,0 650 |78,0 91,0 [104,0

FeSO, 0,18 3,0 6,0 9,0 |12,0 |15,0 |18,0 21,0 | 24.¢C
0,35 6,0 }j12,0 [ 18,0 |24,0 |30,0 | 36,0 42,0 |48,0
0,70 12,0 (24,0 36,0 48,0 60,0 72,0 84,0 96,0

FeCl, 0,18 2,2 4,3 6,5 8,7 ]110,8 [ 13,0 15,1 17,3
0,35 4,3 8,7 | 13,1 17,3 | 21,6 | 26,0 30,3 | 34,6
0,70 8,7 [17,3 26,0 34,6 43,2 51,9 60,6 69,2

w

-

-
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kax Tpy6onpoBofoB H mp. cofupalor
Aa ¢anuax naa yao6eTsa MPOYHCTKH,

EMKOCTE  HW3BECTKOROH MeIIajiKd
MonGRPaIOT MO PACXOAY H3BeCTKOBOTO
MOJIOKA, OnpefedaeMoro mo dopmyre
(6-13), u3 pacyera H3rOTOBJNEHHS MoO-
JIOKA HYXHOH KOBUEHTpAUMH. H Iepe-
KAauK{ ero npEMepHo | pas B cMeHy
(ayawe 1 pas B cyTku}). Meurasku
non6upalT (oAHa palouad ¥ OAHA
pesepBHAS}) M3 H3IrorasJauBaeMux Ta-
FaHPOrcKUM KOT€NbHBHIM 33BOAOM 1O
tabna. 7-16. B xavecTse UHPKYJAHLNOH-
HHX HacoCOB H3BeCTKOBOMO MOJOKa
npHEAMAIOT Hacoch Tana AP. [Tpous-
BOAUTEJLHOCTL Hacoca NOAGHPAOT Ta-
KHM ofpasoM, 4TOBH CKOPOCTb BOCXO-
AAUIEr0 HOTOKA B MemaJKe Wy OH-
Ja He MeHee 15 M/q, 110 COOTHOIWEHHIO:

_ Quu
Wy, \ =2 ;u =15 M/u,

(6-15)

rixe Qp, « — NPOM3BOAHTENLHOCTL LHP-
KYJAAIHOHHONO HAcOCa HU3IBECTKOBOIO
MOJIOKa, M%u; Fy — naomaas memaln-
KH, M2

Hacoc-posatop wu3BecTkOBOrO MO-
J10ka nogGupaioT (cM. § 7-9) no mpo-
H3BOAHTENBLHOCTH, MOACYHTAHHOR 0O
$opmyne (6-14).

6-3. PHJIbLTPOBAJNIBHOE
OTOEJEHHE '

Bapmxnaomaa HNpPOMHBEKA
GHALTPOB MOMKeT NPOH3BOAHTLCH
H3 CMennaAbHO YCTAaHOBJeHHOro 0aKa
B3pHXASIOMeN NPOMHBKH, H3 (aka ¢
fIOMOIIBI) TIPOMKIBOYHHX HACOCOB HJH
HENOCPeJCTBeHHO H3 Tpyfonposoaa.
Bakn ycTanaBAHBAIOT RIS KATHOHHT-
HBIX (HABTPOB ¢ HEJBIC HCHOJIb3ORA-
HUA OTMLIBOUHHX BOJA, A AJA OCBET-
JUTENBHBIX  QHABTPOB—C  LeNbio
YMeHbIIEHHS eAHHOBPEMEHHOrQ PACXo-
Aa OCBeTJIeHHOM BORH U3 TPyOONMpOBO-
ga. Jlna xkaTHOHHTHHX ¢HUJILTPOB He-
GonbwHX gHaMerpor {450, 700 wu
1000 mM), BnA KOTOPHIX eIMHOBpEMEH-
HBIl PAcxof BOAW Ha B3PHIXASOIYIO
NPOMBIBKY HEBENHK, BO3IMOXKHO OCY-
1ecTBAATE €€ HemocpedCTBeHHO H3
TpyGonpoBofa MHCXOAHOA HWAH OCBET-

108

Jientofi BoAwl. as storo mpepycMat-
PHBAIOT CHELMaJbHBIA  OTBOA  HJIA
B3pLIXJAIONEH NPOMBIBKY (HJILTPOB €
YCTAHOBKON HA HeM NOKA3WBAaWOLIEro
PacXofoMepa, nO3BOASIOLLEro NoALep-
XUBATh HeOOXOMHMYI0 HHTEHCHBHOCTD

B3PBIXJCHNAA,
Ha puc. 6-9 npapefens BO3MOKHBIE
cXeMbl  B3PBIXJAIOIEH  NPOMEIBKH

¢uasTpos. EMkocTe Ga2KoR ompefe-
JA10T 00 dopMye

a fi60

V=-00—

(6-16)
rie V-—o6beM Gaka aas B3pHIXJAIO-
e NPOMLIBKH GHabTpa, M’ & — KO-
sdpdunuent sanaca eMKOCTH, B BOAO-
NOATOTOBHTENLHEIX YCTAHOBKax AAas
KOTe/IbHHX npuHuMalT a==1,3 (s
OCBETIHTENbHEX (HALTPOB B 0cobek-
HO OTBETCTBEHHEIX CJY9asgX NPHHH-
MaoT a=2); f—naowanp $uabTpa,
M2 [ M T-- HHTEHCHBHOCTb, J/(c M%),
K MPOAOMKHUTENBHOCTh, MHH, B3pHIX-
JA0WeH  MPOMBBKH, MPHHUMAIOT MNO
Taba. 5-2, 5-4, 5.9 u 5-13.

PacueTHble nokasatesu M o6Gopyfo-
BaHHe AMA BIPLIXJEHUA CTAHKAPTHBIX
OCBET/NHUTENbHEX OQRILTPOB NpHEede-
Hel B Taba. 6-2 w 6-3, gna KaTHOHWT-
HHX ¢uasTpOB — B Taba. 6-4.

B ta6n. 6-4 Gaxu, obGozHavdeHHHE
aBe3goukofl (npH HeGoJbmeM pacxoje
BOAB Ha B3pHIXJEHHE}, MOXKHO He
yCTaHaBANBATh, 4 NPOBOANTH NPOMBIB-
KY HCXOLHOH MJH OCBETJIEHHOH BOJOH
1o cxeMe, NpUBeAcHAON Ha pue, 6-9,2,

Perenepanug ¢guaptpos. Pe-
TeHepanuio HaTPUA-aMMOHKA- H BOAO-
POO-KATHOHHTHHX QHUJILTPOB, KaK Npa-
BHJIO, OCYIIECTBJSIOT ¢ NMOMOLIBIO BO-
AAHOTO 3KEKTOPA, B KOTOPOM H3 Kpen-
KOre pacTBopa NPHIOTABAHBAETCS pe-
TeHepalHOHHLIl PACTROP HYMHOH KOH-
unenTpaukg (puc. 6-10).

ITpuroToBneHne pacTBOpa HYXHON
KOHIEHTPAUHH O6ecneuuBaeTCA MYTeM
NOJAaYH  ONpeflefeHHOTO KOJHUECTBA
BOAH, YCTAHABJIHBAEMOro MO pacXono-
Mepy 4, B NMOAJAEPIKAHUS NOCTOAKHOTO
YPOBHS ¢ NOMONIbI} NOMJIABKOBOTO pe-
ryasatopa 3 noAcachlBaeMoOro 3KeKTo-
poM [ xpenxoro pacTBopa COAH HIK
KHCJIOTH!.
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6-9. Cxema papuxamomeft npoMuBRH GHABTPOB,

@ — RpOMHERKA OCRETARTEABROTO dmab'l'p& ‘f— DPOMLKDBEE KATHOHHTHOTO $HRAsTpa HS Haka;
CCEETACHROR

& —T0 Ma HACD-

poAb; I — 2 — 08K TIpOMMEBOUHOR

HABT P}

BOIN; 3 — NPOMHBOUAE Hacor; £ — ABTOMATHMECKKA SANOPHERA WAANAH, § «~ PACXOAOMED NOKASHBAKILNA; §—0C=

' . BeTREHHAA BOAA;

7 _npouuaoqnaﬁ BoAd; § ~ NepeJHB B ApeHaxk; 9 — clpaTRuR Kaanap; 10—sasBNkKa.

i
“Npruenanne, Ilpn ycrawoske Oaxa Ha OTMeTke 60aee B_M NpONKBOYHHA HACOC He YCTAHAOANBAWOT.

Perenepauya GHALTPOB MOXKET NpPO-
H3BOAMTBCA NMpH MOMOIIH HACOCOB-IO-
satopoB THna HJI, maroTaBanBaeMbX
sapogoM «Puraxpmmant»; Takaa cxe-
Ma TpuBedeHa Ha pHc. 6-11. Perede-
pPAUHOHHBIE pACTBOP NPH 3TOM TOTO-
BHTCA HENoCpeACTBeHHO B Tpyle, cM.
yaen A. Hyxuas KoHIUeHTpauus obec-
NEeYMBALTCA ONpeJeIeHHHM DACX0oM
BOAH N0 TPyGonpoBony 5 (YCTaHaB/IH-
BaeTcsl pacxoiomepoM 6) u ompele-
JIEHHEIM KOJIH4YECTBOM KpenKoro pac-
TBOpA, MOAABAaEMOTO HACOCOM-103aTO-
poM. B Ta6n. 6-5 m 6-6 mpuBeAeHH
BCOOMOrateabHOe ofopyloBaHHe H

" 5
8
13 .
3
? 7
el Il

P

Puc.’ 6-10. Cxema DpKroTOBAGHHA perenrepa
HHOHHOTO PACTBOPA.

I — wwextop; 2 —MepHHK K[EAKOA KHCAOTH WAH Kpeft=

woro (269¢=HOTO} pacTEOPS coaH; J — MONA&BROBEA

gery.urrop yposrs; 4 — NoXA3WASIOMHA pECXOROMEp;

— RpEeOKER DACTEOD HHCAOTH HAR COAR U3 CKARLA peh-

resrop; ¢ — OCBETNERHAN BGAA HA MPHTOTORAERHE fH=

¢TBOPA; 7 = PRCEHEDSUMOHHEA PACTECP EHCAOTH MaM
C0AH.
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Tabauna 6-2

PacaeTHble Noxasateld AJNA B3PHIXJAEHHN OQHOMOTCUHBIX AHTPANHTHLIX
OCBeTANTENBHBX HARTPOB

JpameTp cTanAaPTHOMO GUABTPE, MM

PacueTHnl nokasateab

1000 1500 2000 2600 3000 3400
Pacxoz Boam Ha
B3PHXAADIL VIO NPO-
MHBKY DpH HHTER-
CHBHOCTH B3pbiXie-
Hua 12 af(c-u2), »? 2,7 6,2 11,2 18,7 25,0 32,0
Yacoeoil pacxoa Bo-.
JE Ha B3pPHIAJCHHE,
M3Ma .. ..., 33 74 134 225 300 385
XapakTepHCTHKA Ha-
COCOB  NPOMLIBKH:
T v . . 4 o4 s 3K-9a 4K-18 6K-12a 8K-18a 8K-18a 8K-18
Q, Ma. . ... 35 80 150 260 320 360
H, v BOR. CT.. 22,5 22,8 15,0 15,7 12,7 15,0
DAeKTPOABHTATEND
K HACOCY:
TAD 4 o o « 4 A42.2 A51-2 A6t-4 A2.71-4 A2-71-4 A2-71-4
N, kBr. .. .. 4,5 7.0 10,0 22,0 22,0 22,0
n, 06fmun 2900 2900 1460 1460 1460 1460
Tatanuwa 6.3

Pacuernble mokasaTenn ANA B3PHXACHAA ONHOMOTOYHEIX XBAPIEBHMX H ABYXCACAHKMX
KBa plle BO-aHT PAiHTHBIX OCBeTINTEAbHKX GHABTPOB

Iuamerp crannapraoro fuALTpe, MM
PacteTHUM NOKAZATEND
1000 1560 2000 2600 3000 3400
Pacxon BogW Ha BIpHX-
AFOIE Y NPOMBBKY DpH
HHTEHCHBHOCTH B3phiX-
aeans 15 af(c-m%), w2 4,1 9.3 16,7 28,1 37,8 48,1
Yacopo# pacxor Boam
Ha B3pHXJIeHHE, MY/ 41 93 167 281 375 481
XapakTepuctnka macoca
I8 TPOMBIBKH:
THIL o 4 o v n v s = & 3K-9a 6K-12a | 6K-12a 8K-18 8K-18 | 2 macoca
8K-18
Q M¥a .., ... 45 95 180 288 360 360
H, ¥ Bod. ¢T 19,5 17,8 12,6 17,5 15,0 15,0
DNeRTPOIBHIATEND K Ha-
cocy
THIL o o ¢ 4 2 4+« o & Ad2.2 ABl-4 | A6l1-4 A2-71-4 | A2-7T1-4 } 2 amextpo-
ABHTaTERS
A2.71.4
N,kBr ., ... .. 4,5 10,0 10,0 22,0 22,0 22,0
noob6/mus .. ... 2900 1460 1460 1460 1460 1460
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Ta6auna 65§
[]PacqeTHRe MOKA33TENH ANS PpeTeHepRUHA CTAHARPTABIX KATHOHHTHHX QHIBTPOB

AnaMeTp CTARAAPTHAFD PUALTPE, MM
PacueTHHE DOKASATEAD
es0 | 700 | 1000 | 1500 | w00 | 2600 | a0 | 400
1. Bucora cnon xaTHousta, M . . .|2,0 [3,0]2,0 20 | 25 2,5 | 25 | 2.5
9. Maowmans duabrposaurd, w* . .10,1710,39 0,76 | 1,72| 8,10{ 5,20 | 6,95 9,10
3. O6neM KatHOHMTA, M% . . . . . ,34]0,78| 1,52 | 3,44| 7,75} 13,0 |} 17,38 22,75
§4, O6vem Gaxa AR CHRPONEPErpYs-
KH cyapdoyraa, M¥ . . ., . ., . — | ~|3,0 |60 |12,0 | 20,0 [260 35,0
5. Pacxon Bojiu v oBOpYyAoBaHKE AAA
B3pLXA0OULeH DPOMEEBKH . . . Cum. Tabn 64
Hampuiiexamuonumuse Guromps nepsol cimyneni
6. Pacxox coaM, Kr, Wa OAHY pere-
HePALHIO OPH COACPRMAHHH
N&"SU% QT )Ko, Ega-
=200 r-3xp/M' B YIeAbHOM pac-
X0fe COMK:
npH JKogw=d Mr-akBfkr Qo=
]2 MT-9KB . . . e e h e s 8 19 3r|. 83} 186 312 418 546
npu o= 10} MF-3KB/KT H ge==
=50 PfT-3KB L. . . . 0 .0 . 10 23| 46 103 283 390 521 683
s npu JKowm15 Mr-sxkBfKr H ¢
w00 TfT3KB . L .4 ... 14 | 81| 61| 138 310| 520 695 910
T, O6beM 26%-HOrQ pactsopa COJM
HA OAHY peTeHepanid IAA YCAO-
pull, npuBelennnx 8 n. 6, A
Ge=120rfroKB . . . ... .. 26 gol 117} 265| 596 | 1000 | 1340 | 1750
S ge=150 ., L. ... 33 | 75| 1487 3320 745 ] 12501 1670} 2190
=200 . L Lo Lo 43 | j00| 195 | 4427 996 | 1670 | 2230 | 2920
8. Pacxoa BOIW Ha DPRCOTOBACHN.:
5% -HOTO pacTBOPA COAK Ha OANY
pereHepauMio aia ycnoshfl, npu-
BeAcHHNWX B IL 6§, A:
G120 rfr-3xB . . .. . . . 157 | 362] 705 | 1600] 3600 | 6000 | 8100 10500
o= 150 P e h e e e e 197 | 452 920 [ 2000 4500 | 7550 | 10100 13200
ge=20)  » L. L. 262 | 603] 1170 | 2660| 6000 | 10000 | 13500 | 17600
9. Pacx0A BOXb #8 OTMBEBKY KaTHO-
HHTa, M), Wa ONHY pererepannw | 1,4 [ 3,11 6,1 13,8] 31,0 { 52,0 | 69,5 | 91,0
10, Yacoso# pacxof BOAL HAa OTMbB-
KY KaTHOMHTA, MY/
npH ckopocTH oTmuBky w=6mfa | 1,0 2,3] 4,6 |10,3] 18,6 ¢ 31,2 41,7 | 54,5
npu cxopocTH oTHuBKH w=8s/u | 1,4 | 3,1] 6,1113,8] 24,8 41,6 | 555 72,7
11, Pacxon soaml, M Ha QAHY pere-
sepannio (622 HCIOABLIOBAHUE OT-
MBBOGHNX BOA Ha Bapuxaerre) | 2,11 4,8{ 9,3 21,1 45,4 | 76,0 | 101,8 { 133,2
12, Pacxoa BOmW, M%, Ha ORHY pere-
nepainio (C HCNOALIOBAHWEM OT-
MuBOINLX BOX Ha papuxaenwe) | 1,6 13,71 7,3116,2] 87,01 62,0 183,0 108, ¢
Bodo podecamuonumusie Pussmpt (npu 42040080i» pazerepaygua)
13, Pacxon 100%-no#t H,50, ua pe-
repepanuw ®, xr . .'. o 4. pe — | —]22,8]51,6{116,3| 195,0 | 260,7 | 341,3
14, Pacxon texwmueckofi 75%-noft
HbSU, kr o . L o000 v v oo s ~ | -]33 69 |165 | 261 349 455
15, O6beM, sanAMacuHull 75% -uoft
16 g.ﬁSO..xr.......ﬁ. . =] =18 |41 o3 |15 [208 |272
. Ofpem Mepuuka xpenxoft Kncao-
17 ?H!l 0 -pa P cp.e ----- - — — 100 250 5’00 500 1m0 1m
. Pacxon BOXM Ha TNpPAroTOBAERUE
8 %,S%moro pactaopg HSO, ut | — | = | L5| 84| 7,7¢13,0 [17,2 22,6
. Pacxon BOIM HA OTMHWBXY KaTHO-
HKT2, M' HA OAHY percHepanHi> — 1 -1 76]|17,2] 38,8650 ;86,9 |113,8
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Il podoaxcenue maéd s, 6-5

OnaMeTp CTAHLAPTHOIO PNABTDS, MM

PacyeTHHR DokasaTelb —
450 |700 | 1000 | 1500 | w00 | 2600 { 3000 | a4m0
19, Yacopoit paciel BOIR HA OTMBIB- -

KY KaTHOHMTA, M¥/4, ©IpH CKOPQ-

CTH OTMuBKH W=I0 wfg ., ., .{ — | —{ 7,617,271 31,0 | 52,0 69,51 61,0
20. Pacxoy BOOW H3  pelcHEpauHID

{6e3 HCNOMB3OBARUA OTMHLIBOYHOM

BOAH Ha BaphiXdeHHe) M', . . .| — | — | 11,21 25,3| 54,8 92,0 | 122,09} 180,9
21, Pacxos BoEW HA pereHepaLHK

{C HCNOAB30BAHHEM OTMbBOUHOM

BOAW H2 BIpHXACHHe), M, . , .| — | — | 9,120,671 46,5 | 78,0 | 104,1 | 136,3
Hampui-wamuonumuse durempn smopoid cmynenn (npi HENOABICEANUY KOHEM PYKIL

é.nompas nepsoll emynenit)
22, Pacxox coam, kr Wa OZHY Dere-

HEDRMHIO . . ., . 4 v o s o+ . - 41 |94 182 [ 413 | 9301 1560 | 2086 | 2730
23. O6ren 26%-noro pacTBOPA COAM, .

M* Ha onwy perewepanuw . . . .| 0,11 0,3} 0,6 1,3| 3,0] 50 6,7 8,8
24, Obvem Mepnukz coam, M*, . . .| 0,210,447 1,0 1,5 40} 7,06 ) 9,0 (11,0
25. Pacxox Bolm HA NpPHrOTOBASHHE ’

8%-woro pacreopa conu, M? 1,i} 2,2} 5,0/ 11,0 18,5 | 24,8 | 32,2
26. Pacx0f BOEW HA pEreHepAUNKK

{6ez MCnOABb3OBaHHA OTMHIBOYHON

BONM WA BapuxAeHue), ®*, . ., .| 2,3} 53] 10,3 | 23,3| 50,4 84,5 | 113,1 | 147,2
27, PacxoR poZbl Ha p reHepAmuiwo {C

HCMOAR3OBAHKEM OTMUWEBOYHOK BO-

IK Ba B3puixaenwe), M* . . . .| 1,8)4,2] 8,2|18,7]42,0( 70,5 | 94,3 | 123,2

* Tloncyntaao npH q,=49 r/r-aKe w 5;:300 r-skafut,
Ta6auua &6

PacYeTHbe NoKa3aTedH AJA PereHepauHH HATpuA-KATHOHMHTHRIX GHARTPOB BropoR
cTviieHH {CMEHHATBHON HORCTPYKLHN)

Amamerp ¢TANIAPTHOLO DHHABTPE, MM

PacueTRHA noxasaTens 1000 l 1500 ‘ 2000 2600 l 000

1. BucoTa cios KATHOHHTA, M . 1,5 1,5 1.5 1,5 1,5
2, Maomans ¢puALTpOBaHKA, MY , . 0,76 1,72 3,10 5,20 6,95
3. O6veM KarHoRuTa, M* . . . . . . . 1,14 2,58 4,65 7,80 10,43
4. Pacxom Boau ¥ of6o0pyaoBaHue AJA

B3phIXAsIome HPOMBIBRE , . . . . . Cu. Taba, 6-4
5. Pacxox coan ua pereHepaumo (npu

EE“-&)O r.g]{g!mﬁ), S A 137 310 558 936 1252
6., Ob8nem 26%-HOro pacTeOpA COIH,

g WMoro pacisops Ml o | 1o | u8 | 30 | 40
7. Ofbenm mepuuxa 26%-Hoi0 pacTeo-

pa coay, u‘:. .. % .O. p .T. .| 0,86 1,2 2,3 1,0 5,0
8. Pacxoa Boan Ha uprioToba Hhe 89

HOTO PacTBOPa co;l;i, ML, L. 1,6 3,7 6,6 11,1 14,9
9, Pacxon BOAM Ha OTMuBKY, M , , .| 4.6 10,3 18,6 31,2 41,7
10. Pacxon Boaw ®a pereuepaﬁuun {Ges

HCNOALIOBAHHS OTMLIBOYLOA BOAL HA

Baphixne ue), MY .r. . ﬂ. .H. 8,2 18,7 33,6 36,3 75,4
1. Pacxoa Boam Ha pe-rent-p;umo {c ue- .

223.‘:1%?.{“..‘23,“..‘3'.“‘i‘“f""“’, o .mi 6,2 14,0 25,2 42,3 56,6
3—430 13



Puc. 6-11. Cxema peredepanyi $riabTp2 HACO-
" com-posatopoM tHna HIT

{ — duapTp; 2 — Kpemvni pacriop peareuTa; I — HAE=
COC~A03TOP KPEWKDre PACTEOpA peareHtd; 4 - mep-
HWK WAW DAcXOLMMA GaK kpengore picreopd pearex=
ta) § — NOKBOR BOLE AAX [ DHTOTOBREHHA perefepa~
LHMOHHOrY DPACTBOpE; § — PACXODOMEpPHAR mafda,

pacueTHbe PacXOLBl BOJE H peare-
TOB, HeOOXoANMbIe AN pereHepalHi
CTAHAAPTHBHIX KATHOHHTHEIX PHIBTPOB.

Ipueenendsie B tabanuax HJapHule

o EFE

((FRSCACAARIE § TACARUAX nauHbe
HAa OJIHY pEereHepamuio HEOOXOLHMEL
A% AOZCYeTa pacxoja BOAW Ha cob-
CTBeHHEIEe HYXJhl BOLOMOArOTOBHTEND-
Holl ycraHopku, BriGopa OakoB Aas
NPOMEIBKA H TpP.; HacOBHE PACXOMLH
AaHpl OAf NoAGOpa OPOMBIBOUHLIX Ha-
COCOB, TOKA3LBAILKEX PACXOJ0OMEPOB,
onpefeneHHs AHAMETPOB COOTBETCT-

sytouux tpyGonpoponos. lIpuBeneH-
gele B Tabja. 6-2—06-4 pamHele MOLYT
HCIONB30BATECA NPH COCTABJIEHHU 34-
OaHHidl HA NpOeKTHpOBaHHe BOILONPO-
BOJA, KAHAJM3BHUW, KOHMTPOJBHO-H3-
MepHTeIbHBIX NprbOpoB M JPYTHX
paslesioB [POEKTa BOLOMOATOTOBH-
TeAbHOM YCT4HOBKH. B cxeMax ABYX-
CTYNEeHUATOr0  HATPUH-KaTHOHHPOBA-
HHS eMKOCTb MEPHHKOB Cjiefiyer BhlOR-
path 00 (QUAbTPaM BTOPOA CTYNEHH
{Tabn. 6-6), NOCKOABKY Pacxol COJH
Ha OfHY pereHepanuio aas QHILTPOB
BTOpOl cTynexH Gonbuie. B cxemax
OLHOCTYMEH4aTOr0 HaTpUH-KaTHOHHPO-
Bafgud MoAGOp €MKOCTH MeDHHKA Bhl-
[OJHSAIOT HCX0As H3 oObeMa KOHUeHT-
pupoBaHnore pacrsopa conu {TabJ.
6-5, I. 7) M N3 KOMIIOHOBOMHEIX €000-
paxeHK# (Ha ONHY pereHepanHio, cme-
HY HJH HAa OAHHU CYTKH).

I'maponeperpyaka QHABT
pylomax matepuanos. Haa 06-
JAEeTUeHHS R VCKopeHHus mpolecca Ie-
PErpYSKH GBIRIDYIUNAE  MATEDRITHR
perpysks QHALTPYIOWHX MAaTEepHAJIOB
{arrpanur, cynspoyroan 1 Ap.) B cay-
yagx peMoHTa (GHABTPOB OCYILIECTB-
ASIIOT WX THIPONEperpyaky no cxeme
puc. 6-12 unu B pe3epBHBIH RYCTOH
dUaLTD.

3a ¢uAbTpPaME OPeLYCMATPHBAIOT
CTAlAOHADHBIH TpyGonpoBod AJA THA-
pOTMeperpysky  HHALTPYIOIUMX MaTe-

1

PHAJIOB, Ha HEM Y KaX-
Joro pBALTPA BHINCAHSA-

eTcs TPOMHHK Ha duan-
13X, KOTOpHH MOXKHO

CHATP H 3arAymUHTh B
3TOM MecTe TpyGOTpoRO

e
r

H/JH NPHCOEAHHHTE K HeE.
My ruOXH{ WIa€r or
punprpa. Yacrs 1py60-
npoBofa, He YYACTBYIO-
li{as B THIPOMEPETPY3KE,
sarayuaercss IJist mpen-
OTBpAHIEHMS 3aCOpeHUs

Puc. 6-12. Cxema rupponeperpyskd QUABTPYIOUMIHX MaTepHa-
IO,

1 — Bak ANE TRAROTEDRCEYARY (PMABLTPY HAHI MaTepu2s0d; 7 — pOACBOAA-
il HBCOC AAA THApPORNEperpYa¥HM; 3 — dUNLTD; 4 ~— CUADOTPARCIOPTED
ANR NEPRONAMANBHOA JACPYINM; §F — 3ATPYIKE MATEpHARd B BOPOHRY;
6 —~ ApeHaAKHAA CHCTEME] 7 - FHOKHA WAAHT AAS BHTDPYSKH HA PHALTDA;
§ = rHOERA WNAHC TAS DEPBOH24ANBHOR SAaPpYIKH; 9 — CTAUHONADHER
rpylonpopos ruaponeperpyass; [0 — TpySonpesod BIpHAIAVWER Opo-
MHEKH DHARTPOS; [ < nOABOA HCXOZHOA BOXN XAS CHADONEDEr pYAXH;
12 = DHABTPYIOIHA MATEPHAN K BOIOROAAROMY HACOCY NPH NEpErpysxe
13 Gax2 B uavTp, 13 — N0ADOA BOAM K FHApOTpAHCOpTEpY; J4 — Thh-
EUf MIDAAT TIPH AT DYAKS MATepPHAAL B GwARTD: 15 — 8 spesaw,
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QUIBETPYIOWMM MATEPHA.
aom, [locne oxonuauns
THAPONEPErpy3xu BCe
TpyOORPOBONL! TIRATEdb-
HO NpPOMEBIBAIOT BOZOH 0
ROJHOTO YHOAJNEHHA Ma-
Tepuana. bak ruapone-
perpyske oGopyayloT



ApeHaXKHOH CHcTeMoOH, KoTopas Mo-
®eT OHTE BHNOAHEHA H3 TOAHITH-
JEHROBHX HAM BHHHIJIACTOBHIX TpYO
¢ Hapeskofi umenel wmpunHol 0,3 MM
HAH o0OpyloBaHa KOJNNavkaMu, K4k
APeHAXHBIE CHCTEMBl B (QUIBTPAX.
IMaomages Beex mesefl joMXHa co-
crapadate 0,5% nnomany 6axa.
[leperpysky dunvTpylomero mare-
puana H3 $HALTPA B HAK OCYLLECTB-
JAIOT B ChelyiomeM nopsake. B tpy-
GonpoBoA  B3PHIXASIOUICH INPOMBIBKY
GuAbTPOB TOZdeTCH HCXORHAS BOJA
TIOR HANOPOM, OfecreYuBaIOMIMM Hepe-
BapjuBatne QUALTPYIOIIEro MaTepua-
Aa B 6ak ruaponeperpysku I (Tpy6o-
NPOBOZ TNPH 3TOM OTKIIONAOT OT HaKa
B3PHXAAOMER NPOMEIBKE (UABTPOB).
Bax rapponeperpysku ! npu ycranos-
Ke BOLO-BONAHOIO 3MEeKTopa 2 MOMKeT
pacmonaraTecsi Ha JIIOG0H OTMeTKe.
3aaBuKKy Ha OGHABTPE BHAYaNe OT-
KpPHIBAIOT, KaK TNpH BIPEIXJASIOIEH
NpoMHBKe, 4TOOH mnpHBecTd GUABT-
PYIOIIKEA MaTepHasa BO B3BelEHHOe ¢O-

CTOSIHHE, 3aTeM OTKDPLIBAIOT 3aABHIKKY
B 0aK THAPONeperpy3KH H 3aKpHBAIOT
3aJABHXKY OT ¢HALTpa B JApPEHAX H3
BOASTHOH moAywikm; mnynena (puant-
PYIOLIHA MaTepuan ¢ Bopoft) mo rub-
KOMY manry 7 mocrymaer B Gak [
yepes JipeHaXHYI0 cHcTeMy Gaka 6 Bo-
Ia cOpaceiBaercd B Jpenax 5, a
cyaboyroap ocraerca B Gake I. O6-
paTHas mneperpyska H3 Gaka ! B
GUABTD 3 NPOHUCXONHT AHAJOTHYHEIM
nyreM, B Gax [ wepes ApeHaxHYIO cH-
cTeMy 6 nomaeTcd BOLAa M GUILTPYIO-
KA MaTepHa] TMPHBOZHTCH BO B3Be-
II€HHOE COCTOSHHE, 3aTeM NyJbRa BO-
OO-BOASIHEIM  9:KeKTopoM 2 MOJACACH-
Baercs W Nepenaercad B Guiabtp 3 no
ruGkomy maanry /4, [lepeonaganbHas
3arpyska (uapTpylomero marepHana
MOMET BHIOJHATLCE HNpPH  [OMOIH
THepeABHKHOTO THApPOTPAaHcmopTa 4,
KaK 5TO 1oKazano Ha pucyHKe. Heo6-
X0ZHUMasi eMKOCTb 6aka ruiaponepe-
FPY3KH IA8  KaXkgoro JHaMeTpa
¢uabTpa npuseneHa B talu. 6-5.

Pasnen ceabmoit
CTAHIOAPTHOE BOAOONOAINOTOBHTEJILHOE
OBOPYAOBAHHUE

B HACTOALEM pasiene NPHBeXEHH
JAHHLEIE 10 BOAONOATOTOBHTEJIBHOMY
060pyIOBaHNIO, BHITYCKaeMOMY OTeye-
CTBEHHLIMH 33BOJAMH.

Croumocts 0GopyaoBaHUsl AaHA HO
npefcKypaHTaM 3aBOHOB-H3TOTOBMTE-
Jell B nenax 1974 r. Apmarypa H npH-

GopH B CTOHMOCTL M MacCy Meraana’

He BKJIOYEHH.

Huxe npmeexen cnucox 3asomob-
M3TOTOBHTE/ el ¢ HX YCAOBHBIMU 060-
SHAYeHHUMH U aIpeCcaMu.

1. bniickufi  xorenbHufi  3aBox
{BuK3), r. Bufick, Aarafickoro xpas.

2, Taranporckuii KOoTeNbHEIE 2aBOJ
«Kpacuufi korenvumnk» (TK3), r. Ta-
raupor, 10

3. BapHayApCKAR KOTEABHHA 3aBOX

(BK3), r. Bapuaya, Anraickoro Kpas, -

npocnekt Kannuuna, 45.

4. CapaTopcKHfi 32BOA  TAXKEJNOro
‘mamunocTpoenus (C3TM), r. Capa-
ToB 410601.

8’

5. KpacHoceabcknii JAHTellHO-Mexa-
nuuecknlt 3ason (KJIM3), r. KpacHoe
cenao, JleHuHrpagckofi o6nacTh, yai.
CroGoam, 46,

6. P CKHA 3aBOX XHMHUECKOT) Ma-
wrHocTpoerns (Puraxummam), r. Pu-
ra, 39, Jlareniickoft CCP, Bukepunec-
Ky, 18.

7. MocKopckHA 3aBoi KOTJIOATpe-
ratoB, r. Mockea, 30a0TOPOKCKHA
BaJ, 4a.

8. MoRacThpHIMEHCKAR MAaNIHHO-
cTpontentHuf sason (MM3), r. Mo-
HacThipuule, Yepkacckofi ofaactu.

7-1. OCBETJIHTEJIbHBIE
H COPBUHOHHLIE ®HJABTPBI

B ta6a. 7-1—7-4 npuBelleHH QCHOB-
HHe mapaMeTpH H rabapHTHHE pasMe-
psl, a Ha puc. 7-1—7-10 - obiine Bu-
AH OCBET/NIHTEABHBIX UM COPOUMOHHHX
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(wmexanuveckux) durprpor Bak3, k pHe. 7-1 (00.8135.004)

Tatauna 72
Fa6apuTHHE H TPHCOEIHHHTEAbHLIE pasMephl (MM) OCBETINTERbHBIX

romett Sl NI I A0 BN V'R I A O SO I S I N I A8 [V AR A [0 9 I S O 2
*
1000 | 2064 | 171 {212 338 | 496{512| 1130 | 2170 [ 2662 | 214| 71[612]500(587 | 315
1500 3357 | 160 [200] 412 {500 (650 1310 | 2350 | 2948 | 864 | 687 | 687 | 207 605 | 470
g::z:;ap Le V Ly | Lo | Lo [ Lio| £Lu Dy D, a 4, d;, «® s; ;2 G;
1000 (565165201501 800|750) 454 11016 | 7201 1601 80|50 | 70 | 80 | 20 | 23
1500 |770[892(175(450§980| 1008 | 1520 | 1000 | 220) 125| 80 | 35 | 66 § 65 [ 15

Tatbanwoa 7-3

TaGapATHBE H NPRCOCAHHHTEAbHBEIE pazMepbl (MM) OCHETIHTERLHLIX BePTHKEIBHMX
duastpos TK3, x puc. 7-3 (08.8135.002)

Jitety
¢:.::£— fi H | Hy | Ha Hy Hy Hg F A L Ly Ly | Ls Ly Ly Ly Ly
pa
2000 | 36301670 (245(48811512(2542| 32337 885| 715| 965(885|270|570| 11701200] 790
2600 | 40158101195 517 | 1663 | 2693 | 3506 | 1400 | 1235 945 | 805|270 | 670 1430|225 900
3000 | 4385|905 | 225|620 | 1848 | 28781 3773|1706 | 1550 | 875|690 |385|835( 1700|2501 1150
3400 | 4545900 220|615 | 1925 [ 2055 | 3932 [ 1700 | 1550 | 1135 | 982 ( 505 [ 955 1900 250| 1275
ﬂna- - % 1 2 .
gunve-1 Lo L | Sis | @ | a| ax| dagy Pyl Dy| Dy e ey | ag| M &
pa
2000 | 1170 [245]) 107 8 1159 89| 159| 150| 80| 150 80| 45| 65| 17 | 1400 | 290
2600 | 1500 [ 325 121 10 1219 ] 108| 219| 225| 100 200 100| 30 | 50 15| 1600 | 370
3000 ) 1730 1400 121 10 1273 | 108 219§ 225| 100| 250, 100 22| 401 18 | 2000 | 420
3400 | 1930 |400| 14 | 12 | 273 | 159 219| 225] 150 | 250 100| 30 | 45| 16 | 2200 | 490

* d — anamerp KOAACKTGPa HuNHeH ApenaXHON ¢HCTEME.
- dl( g — LHAMETD ROANEKTOpA (9x0n BOAL) BEpXWero AYHEBOTC PACTPeNSAHTENLROCG YCTDOHCTRA.

FaGapuTHBEe H OPHCOLRAMHHTENbHBIE paauegu (MM} yrosviusix ¢prabTpon TK3,
K puc. 7-8 (08.

135.003)

Tadanuna 7-4

HAna-
METp
$HALT=
pa

H,

Hy

H,

H, He | Hy

L

Ly

Ly

Ly

Ly

L

Ly

2000
2600
3000
3400

4930
5205
5470
5740

730
775
875
890

245
275

490
520

615

1510( 3910 | 4535
1670 | 4000 | 4805
1850 | 4180 | 5070
1940 4275 5230

885
1400
1740
1960

630
1210
1556
1640

975
970
870
1245

755
605

930

B85
810

1095

570
670

915

1170
1430
1700
1895




Il podonocdnue mata. 7-4

Jua- .
E ] o
omanbe| Lo{ Lo Lu| & | dg| av | Py | Dy Dy|e | &y | ag| aa} 5| 8| 2| @

pa

—
(-]
-
L]

2000 | 75011170/1000] 159|160 89| 150) 80] 80[ 45 | 66 ] 48 | 17 | 10 ) 8 11400 290
2600 | 1000 1480 | 14851159 | 160 108 | 150 (10011001 30 | 50 | 60 | 15 | 12 | 10 | 1600 | 370
3000 | 1175|1680 1815169 | 160 | 108|150 100/ 100| 22 | 47 | 63 | 18 | 12 | 10 12000 | 420
3400 (13751900 19001219 (225 ( 108 | 200 | 100{ 10G( 30 [ 60 [ 90 | 16 | 14 | 12 }2200| 490

* 4, — aHaMeTP KOAASKTOPA {8XOR BOAN) BEPXHETO AYHSBOrO DiCHpPedeaMTeNbHATO YoTgoficTea,

buapTpoB, H3rorasnansaeMuX BuK3 u  Baerca TepMOCTOHKOCTHIC 3aILHTHOIO
TK3. NOKPBITHA.

Pa6ouee naeaenne 6 krc/em?. Pato- OuabpTpyOLlHe MAaTepHaNbl 3aBO-
yag reMmnepatypa o 60°C, orpanuuH- 1Bl He [OCTABJAIOT.

=\
o

4 #71.9528
————

Zy

17 Fivied F3
B8 ETQ

e T
&
4(554') Ly iy

Ly Ly

Puc. 7-1. ®uapTpul OcBeraHTelbRHe NHaMerpos 1000 m 1500 mm (BuK3), cm. Ttabn. 7-2.
I — suizox ofpeGoTaneolt woan; 2 — coyck mepsOro QHALTPATA; 3 — NOABOA MPGMEBOYHOR BOAM; #=— CRYCK
OpOMEEBONHOR BOAH; § — M02B0A o5palarwBseMof BCAN; 6 — miryuep D = 30 MM AXI IREPOBHEPY3HM, YCTa-

HOBAeH KB OTMeTke ¥ QnanTps AnamerpoM: 1000—580 wmm, 1500—745 wM; 7 — DOLBOA €XMATOIO BOSAYIA.

118



seredLauvnd qwadau

‘myud youneogedgo Toxda — /2 ‘saeddavud oioud an
w3{ud — ¢ leXAVE0d DIDLEWD _ﬂwnqo: .ﬂn ‘muoa goukogmamodu NIEWI ~ g ‘AMVOd HOWAPLAQEIGO YOXRM ~ ¢ !M¥08 gounoammodu qanqauiva 'RWo8 HOBhORMWOJU
raU¥ON = § ‘Mrod yoahdamwoedl H4nd — g an gURT—00Ke HIAWI—g SRA ggG W AW LL IXLINLO EH HaNdOHBIIL spuefdamaod Tl BRT (8 = don{im — 7 !Avos
'Wn 1—0008 ‘AN OLTT—009E ‘MM 006 Hod LanEny — e 4 —y € i
noahammme £ 3ALIMLO ®H =a=_mo=a._.u._ﬂ Tgneidamaod ydl  BrT HOWIEAMLEgedQD ¥OSTOL =~ | .M—w—w_oz.nzgwﬂ.«“ﬂ QM,MMME aﬂm%ﬂ:.gw nodianeny Jiavrnd — p >
4 bpmegr oo L - "EHHG ODp- ]y BVEN - ~
oo = "g demixm —gZiron; yowosaniigidgo Wovow !/ en OHE 20RO — 0a1oyod12AVadioed J9IKHH) SMHTFalRKLea20 KALTYHd ‘T-f "INg
gL "WGBL "W {(EHL) WA (9pg-0Y 00)3 o
10 WOdioWEWT JMHAralutisgdo W’didrig “g-L "dHd
[ o4 X
') 73 Fr .
S A=A .
; || PN, .pm. "_
(2. - . ! :
[ R
BLe (0% N : ~5 !
%)
S A
L
£
W o2 AL
_ﬁ 13

Frfigt




A-A

Ragyxcand mpybonpolod yoro8so we Roxgsaw

%
Ly
! | %'R
= &
3 SN
N UMY o o
Mamepuan S 3N
\;\ N
& By
] & 3 S 17
H 3 .
XN
¢um:rwymwaﬁ ! &
MIMEDATS 8
.
e
")
% -
3Ll
beid
& CTENT U R6TPT
ARy I (B 700)
£
; 7l /—\ 7
3 ) — (B 250}
7 ! ° .
(3, 200) P20y 5 ‘
Y pi
ATY n o~ 3
. Gb:;) P ¢ :j;} % T = e 7
ol B (Z zw)m_ {1y 260}
a ™~ 3 _— 1 —
o
' &
7
] - {}?ysz?)l 5 150
10 i (Zy 105)
7297 1290 )
?"A\ 1IBE 1I85 \g

Puc. 7-4. Duab1p ocperautenssiolt AsyxxamepAn® Auamerpom 3400 mu (TK3).

I — nompon ofpzlaThipteMol BOAR; 2 -— HOAROD NPOMEBOYHOR BOAN; 3 — suToR obpafoTannoft AOAN; € —"noason

BO3AYXa (M4TpyGok Bpeszetc] Ba MOATaME TNpH HCTIOALSOBEHMH BO3AYIs AAR BSpHIAgmwel ApOMHBKH)S

§ = cnyck nepBoro PEALTPATA; § — WTYUEDA 1AS THADORWCPYANH, YCTAHOBACEH HA OTMeTkax 1385 W 8858 uM;
7 — oo¥ck NnpoMHBOYRol BOAM,
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Puc, 7-5. $PHALTp ocBeTaHTeRbHHE TpexkamepHuifl muamerpom 3400 mum (TK3).
} — noaron obpalaTuBAacMOf BOAW; 2 — COYCK MPOMHACYHOW BOAH; 3 — NOABOA IPOMHBONHOE BOAH; = cnyc X

112'!_&

(natpy0oK BPe3AETCR HA MOBTAKE DPH WONOABL3OBAHMH BOSZYXa AXR
BITYHEP AAA THAPODMI PYIKH; 7 -~ BHX0X 0OPASOTAHHOR BOAH.
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Puc, 7-8. dmnpTpy cOPSRHOHHWE YTOAbHHE (AR OGeamMacAnpa-
HHS KOHOeHcaTa) nuameTpod ot 2000 xo 3400 mm (TK3),
cM. Taba. 7-4.

f — noason ofpaGatusaenof voaN; 2 — mTYNED DY = 100 aA9 CHAPOBHI DY =
KM, YCTIHODAEH HA OTMeTEe DHALTPOE  Edamerpos:  2000—945  mu,
26001050 My, 30001210, 3400— MM: 3—CNYycK NpOMHBOTHON BOAR; §—BH=
x01 o8paloTanHON BoOAW; § — cnyex mepborc GusbTpaTa; § — NOABOA MPOMM-
BOYROR HOAM.
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Pac. 7-9, ®uavtp copOuHoHRRR LeaioNo3RsA (HaMuBHol) Euamerpom 1600 mm (TK3).

} — moapon ofpataThiBaeMOro KoHAeHcAaTa; ! — NCLBOD ULAAKAOBHOR NYALAH; 5 — coycK BOaxyxd; £ — moaBoD
CMATOrO BOSAYXE; § — NHPEYIRUWA KOHMICHCATAE TPH HaMuEE OeAANA03H; & — MOARGA WPOMHEBOTHOR BOLM;
7—BHXOA OTHUEHHOIS KOHAeHcATa; § — cHpoc HeAMOACON B OPEHAR: § — CyCK MepRore GRnLTpaTa,
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Puc, 7-1¢, duaeTp copbuuonnbil menamoro3npfi (HaMuBHOHR) AHaMeTROM
2000 uu (TK3), ) e

1 = noABGL O6pa0ITHBARNOINY XKORKEHCATH; £ = NOAEDA LeNfWACIHOM DYAbNH; 3 —COYCKE BO3IAyXa'

4 — NOABOA CHATOLQ HOBAYXA; § — NOABOA OTMWBOYHON BOAW; § — cpOC UEAAIGAOIR P APEHAR

7 ~= COYCK RepBOrG PHALTDATA; § — NMPKYALUHA HOHASHCATA NMPU HaMBBE UEANHNCSH; § — BHXO0A
CUALLEHADTO KONLEHCATA.
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7-2. HOHUTHBIE ®UNDBTPH (MMAPAJIJIEJIbHOTOYHbLIE)

Pagogee pamaenue 6 xrc/em? PaGouas temnepatypa 60°C, orpamnun-
BaeTCH TEPMOCTOHKOCTBLIO 3arPYIKEHHOTC B (QHABTP HOHHTHOTO MaTepHasa

HJKB 3alLRTHOrQ NMOKPBITHA.

OcHOBHble N2paMeTpbl HOHUTHBIX QHALTPOB Aawu B Tala, 7-5 (cmM.

c. 132).
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Pue. 7-11. ®usptpnt HaTpul-KATHOHETHLIE

nepeofi cTynenn guametpom 1000 n 1500 mm
(BuK3), cm. Tadn. 7-6.

1 — noaeon obpalaTiBieMol 20AK; 2 =~ WTYLED Dy=

= 80 A9 THAPOBHCPY3KH, YCTAHOBAEH HA OTMeTXe,

A8 DHABTPOD AHAMETPOM! 1000—580 sur, 1500745 Mmt ;

§ = COYCH MpOMBBOUHON BOAR} 4 — MOABGR TPOMB-

BOUROA BOIW; S—euxol ofpaboranuohi BONW; O—cnyck

GTMMBOUAGHE BOAKW; 7 — MOABOL peredepauHoHHOro
pacTeopa.

Puc. 7-12. ®uapTpH  HATPHIA-KATHOHRT HbIS
propofi cTymend anaMetpou 1000 w [500 mM
{BuK3), cm. taGn. 7-7.

1 — nonpox obpalaTHaaeMofi pOAM; 2« wTYLED Dy =

= 80 AAA rYAPOBMTDY3KH, YCTAHOENEH HA OTMeTe

Za% GHABTPOB NraMeTpoOM: 1000—580 wu, 1500—T45 mm;

3 — cOYCK TNPOMMBOYHON BOIM; € ~ NOABOL pereHe-

PANMOHHOTO PACTADPA; & =-- BWX0M 0OpaloTaudofl Bo-

IM; 6 — CHYCK OTKWBOYHOA BOAM; 7 — nOABON Opo-
MRBOYHON BOAB.
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Puc. 7.13. uastps BOXOPOR-KATHORHTHHE
neppofi ctymewn guaMerpoMm 1000 u 1500 wmm
(Bx#K3), cu. Tada. 7-8.
4 ~ nozson ofpebarnaaemoll BOAN; 2 — wryzep D:r=
= 80 aA% CHIPOBHIDY3KM. YCTHHORAER HA OTMETEE
2% QHALTPOB JnameTpom: 1000—580 mu, 1500—T45 MM
J — NOABOR pereHepanNON¥Oro pacTeopa; 4 — caycek
TEOMNBONHOA BOAN; § — 0XBO NPOMBEROYHGA BOIH:
€ — suxox 06paboTaHNOR BOAH; 7 — COYCK OTMHBON-
HO® POAH.

128

Puc. 7-14, PuabTpH  BOZOPOA-KATHOHHTHA
Bropo#t crynend puaderpom 1000 n 1500
(BuK3), cM. Tada. 7-9,

} — noasox obpabaTusaenod BoANW; 2 — Wryuep D,.

e B0 AAR FHEPOSWIDYSKN, YCTZHDRACR HE& OTME

a1 QuABTpos AMaMetpom: 1000—580 wmu, 1500—745

J —cAyck npoMuBOuROR BoaM; 4 =— noaBOA pere

PAUHOHHOLG PACTEOPA: § ~— NOABOA DPOMEEBOYAON

an; & — sux0A o6pabOTAHHOA BOAM; 7 — cAycK
MHBOYHOR BOAN.
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Pue. 7-15. duaptpn  naTpnii- B BOROPOS-KATHORMTHHe mepoft cTynenn (HMMMHee pac-
NpeXyCTPOHCTBO — ACKKOE AHO BHHOLHEHO B3 Npecc-maTepuana ATl-4c), BaK3,
& — HRALTD zHaAMETOOM 1000 Mm; O — duasTp sramerpou 1400 um; J —poiBOX DEreRCDANNOBAOTO PACTEODE;
2 moaBox obpafaTweastMOR BORH; J — WDTYHED EAY THADOBMTDYSKM, YCTAEOBAEH HA OTMETKE 770 MM;
4 — cnyex NPOMMEOUROA BOAMW} § — ROXBOA NpOMHEOMEHOA B0AM; 6 — buxox ofpafoTauaoN boaM; 7 — chyex
"OTMMBOMEOR BOAH.
NMpauedaune. Pasutpa 5 cxolKax = 118 BOXOPOR-KATHOHHTHOTO (RATDA.
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Puc. 7-16. Punprpn narpuii- H BOROPOI-KATHOHHTHbIE BTOPOH CTYDEeHH (MmKHee DAcHpeaycT-

POHCTBO — JNONKHOE AHO BHOAHEHO H3 npecc-Marepwana AF-4¢), BuK3,

& ~ GEABTD sHaAMeETPOR 1000 MM; § — HabTp asamerposm 1400 MM; J — RoABOL pereHepauWoMHOro pacrsop®;

-~ M04001 o0palaTHBaEMOR EOAN, 3 — IUTYUE) NAR [RAPORWMIPYSKHM, YcCTanoBaey na oTMerke 770 n 925 nu;

4 — CNYCK OPOMMEOUHOR RONH; 5 = NOZBOI NPOMEBONHO DORH; § — BHXDZ 06palloTaHHON BOAH; 7 — ctycK

oTuWBounoll Boaw.
Mpume ysune, Pasdepl B ¢CKOBKAX = AAS BOAOPOA-KATHGHHTHOLD HHALTPA.
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Puc. 7-17. PuapIps HOHOOOMEHHHE Rapas-

AeAbHOTONHHE Nepsofi cTYNeHH (BOROPOAHHE

H HaTpHEBHE) JHameTpoM or 2000 no
3400 mm (TK3), cM. Taba. 7-10.

I — noason obpabaThieeemol HogW; 2 — COYCK Dpo-
NHECYHOA BOAHN; § -~ NOAEOE pereHepalHoRHOre pa-
cTpopa; ¢ — BHX0d O6paboTaHHOW BOLM; § — COYCK
OTMMBOMAOA BOZM; § — noxBoR NPOMLBOHHOH 80AM;
7 ~— wtryuep Xad THAPOPWTIPYSEH, YCTAHOBIEH HA 0T-
METEe ANA HABTPOR AvamMerpom: 2000—9i5  mwm,
26001 My, 3000—1210 MM, 3400—1255 uwm.

gt

Puc. 7-18. ®uabTpH HONOOOMeHHBle I[apax-
JAeAbHOTOYHHE BTOpoH cTynewH (BodopoaHme
H HaTpueBne) auamerpom ot 2000 1o 3000 uu
(TK3), cm. Tabn. 7-11.
1 = moason ofpabaTHBaeMol BOAH; 2 = WTYLEP 1A
THAPOSHIPYSKH, YCTAHQBARH Ha OTMeTHE AR DHABT-
0B AseMerpomM:  2000—960 mm; 2600—1110 s
5000—1300 MM} § — COYCK NPOMHBOMHOR BOJK; § —Bki-
xox o6paloTadHOf BOAM; § =— COYCK OTNHEBOMBOR BO-
Abl; § = DoAaROA perexepALHONHOrD DACTEOPA; F—IOA=
BO1 MPpeMHBOMHOA BOAR.
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Puc, 7-16. PuabTpH HATPHi- H BOLOPOA-KATHOHHTHBIE é'ropoﬁ CTYNeHH (HHWKHEe
policTRO — JOMHOE OHO BHMOJHEHO W3 npecc-MaTepHana Al-4c), BuK

$213528
{o22:3) @

762{7748)

;acnpenycr-

@ ~— dHaRTp amamerpoM 1000 MN; 0 — GHALTP AMaMerpow 1400 mm; | — noasca perenepaumounoro pacreop®;
2 =~ noae0A OOpASATHEAEMOR BOAW: 3 =~ WTYUSD AAR FHAPOBHMCDYSKHM, YCTAHGBAEH Ha crMeTke 770 M 925 mu;
f — COyek NPOMBAOYHOA BOAH; § = NOXSOA OPOMHBONHOA EBOAB; & — BHXOA 0fpalloTamHOR BoaM; 7= CHyCK

OTMHBOYHOR BOAM.

Npuseses e Pasuepu B cKoSKAT — A9 BOROPOA-KATHOHATRHOTO HALTDA,
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Tatnuna 7-6

CaGapuTHble ¥ DpHCOEAHHHTENbHbE paaMepl (MM) HATPHA-KATHOHHTHMX QHALTPORB
neppodl ctynewn BrK3, u puac. 7-11 (00.8133.025)

[T B .
(=

gg H | B || H |88 Rl L Lo | £ | 4 Ly
)1

1000 | 3688 | 163|226 ] 340 | 428 | 481 | 861 1130 [ 2890 3380|207 | 89 | 590 | 478 | 569 | 315
1500 | 3980 | 249 263 | 416 | 504 | 563 [;993 | 1310 | 3070 | 3664 | 864 | 733 | 656 | 374 | 605 | 470
(=]

SE . L] L] »

25 | Lo [ Ly | Lo | &y [Zeo| L | Dy | Da [ 9y | & | o | & oy | g 5| &
LEN

1000 | 565 | 650 125|250 | 675|456 11016) 720( 50 | 160 | 70 |- 80 | 20 23 8 8
1500 | 770 | 870150 | 450|905 (972152011000 | 80 | 220 [ 35| 65 | 65 | 15 10 8

"Taénuna 7-7

HpucoeannuTensibie paaMepnl (MM) HaTpHR-KRTHOHUTHHX qmm.rpon ‘BTOpof
ctynein BuK3, x pue. 7-12 (00. 8133.024)

w2

S5\ H | M| 8 | Hy | B |He | Ho |[Bo | B [He) £ | L 2o || L | L
&5 '

1000 | 2978 (171 179 [ 338[ 426 481 81T |1130{ 2170 (2662| 214 | 76| ~~ |536( 537 | 587
1500 | 3373 | 160| 152 {412 | 500 | 604 | 864 [1310{ 2350 [2048) 864 | 670 | 656 [401[ 441 | 605
'Slg- 1 . -

i | Lol Ly JLa | LofLio|Lujla |[Lu|Dy | Du dy 1dy bat | jaglagia| S] 8
S5

1000 | 3151 565 (652|150 [ 300 70535013551 1016] 720 80| 50 70|80 (2023{160; 8| 8
1500 | 470 7701892175 | 450| 980 [ 936 | 959 | 1520 1000 | 125 | 80 § 3516516515220 10| 8

Ta6anuna 7-8

Hpncoeunnrenbuue pasMephl (MM) BOLOPOR-KATHOMHTHHX QuabTpoB nepsoh
crynens BuK3, k pac. 7-13 (00.8131.001)

prorasidl I I8 ) P20 IR IS P IS8 IR B RV V) (P A
1000 | 3598|482 |230] 862} 213 | 340 [1130| 2800|3380 | 206 | 83 |588) 524 [s67] 817
1500 | 3928|574 |272| 1004|264 | 216 | 1310|3070 | 3664 | 863 | 727 |Gs6 | 468 |604] 172
Duswerp | gy | Ly | Lo | Lo [Lo [ Lu| Pu | Dx | 4y|ee [0 | az| ez a]| s | s
1000 .| 567 | 654 | 125 | 252 674 |323 11016] 720| 50 {70 | 801 20 | 23 |160) 8| 8
1500 | 772 | 874°| 150 | 452 [904 [923 | 1520{ 1000 | 80 | 35 | 65 | 65 | 15 |220| 10 | 8
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TaGauma 7-9

Ilp HeoegHHATEILHBIE pasMepst {MM) noaopon-lcamouni'uux ¢unprpor Bropoll
crynean BuK3,  puc. 7-14 (00.8131.002)

L Ly Ly L | Ly La

P IR A S S H,‘ I

1000 }29331491|187)821 [ 186|338 | 1130[2170) 2662'213 85 | 612|535] 535 586 § 317
1500 3314|612 160|872 185 | 412 1319|2350 2948(863 659 | 699 | 400| 445) 604 | 472

Buamerp

1
duavrpa D Ly Ly | Lo | Ly | £ar | Lin | Lua DH Dy d)’ dy a° | %3 @ 8

1000 |5671654) 150§ 302|704 | 354) 354 [1016) 720] 80( 50 ; 70 : 80 | 20| 231160 8] 8
1500 |772|894)175)452| 979|937 | 958 [1520]1000/125 ) 80 | 35 ) 65 | 65| 15 1220[107] 8

Ta6awnma 7-10

lNpucoeanHB TebHEIe pasMephl (MM) HOHOOOMEHHBIX MAPANNENLHOTOYHBIX dUABTpPOB
repBOR cTynedH (BOAOPOAHBIX H HATpHeRumEx ¢ M., = 2500 mm) TK3,
K puc. 7-17 (08.8131.005)

Fopnanit BN IV A B AN B AR IR A B AN VS A A A

2000 | 4930 | 730 ) 245 | 490 1 1510 | 3910 | 4535 990 t 885 | 680 ) 975 | 755
2600 ) 5205 | 775 ) 275 520 | 1670 | 4000 | 4805 | 1100 | 1400 | 1210 | 970 | 665
3000 15470 | 875 380 | 625 ) 1850 | 4180 | 5070 | 1085 ) 1740 | 1555 | 870 | 555
3400 | 5740 | 890 | 295 ) 615 | 1940 | 4275 | 5230 | 1550 ) 1900 | 1840 | 1245 | 930

Aua
ax hl‘:';:pD L Lg Ly Ly Ly Ly Ly Ly Ly Ly d d B

2000 745 | 885 | 270 570 11701 200 | 750 | 1170 ; 1010 | 1000 | 159 { 160
2600 645 | 810 ¢ 270 670 1430 225 | 1000 | 1480 { 1495 | 1485 1 159 { 160
3000 510 [ 700 ( 405 855 1700 ( 225 | 1175 | 1580 [ 1835 | 1815 { 159 { 160
3400 880 { 1095 | 465 | 915 1895 | 225 | 1375 | 1900 | 1900 | 1900 | 219 | 225

o o -
gommt] o | A (2 |20 [ A | e || s aa]s]s

67 | 48 | 17 | 1400 |290] 101 8 °
50 | 60 | 15 | 1600 [370| 12 [10
47 | 63 | 18 | 2000 |420] 12 [10
60 | 90 | 16 | 2000 [490] 14 |12 .

2000 89 | 150 80 80 80
2600 | 108 | 150 80 | 100 | 100
3000 { 108 | 150 | 100 | 100 [ 100
8400 [ 108 | 200 | 100 | 100 | 100

BRBE

Tadauma 7-11

IlpycoeannnTenbusie pasmephl (MM) HOHOOOMEHHM X napanaeJbascTOuHHX PribIpos
BTOPOA CTYNeHH (BONOPOAHBIX H HATPHEBRIX c M., = 1500 mm)
TK3, & puc. 7-18 (08,8133.003)

Juamerp
GuasTpa £

Ly Ly

H'H H: | Hs H | Hy H.IH,L Lilh

2000 | 3630 | 1175 | 680 | 245 | 490 | 1510 | 261013235| 660| 885(1010)1000| 990
2600 | 4015 | 1060 | 780 | 195 { 520 | 1660 | 2700 3505|1170 1400|3512 1480{ 1
3000 [ 4385 | 1095 | 805 | 225 | 625 | 1850 | 2880|3775 | 1515( 17051 1805|1775 9201
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¥ 5(2)
78,

}2t3))

1(2,) 74:
?@m);:!

5(3)) |

Puc., 7-19. PHIBTPH HMOHOOSMEHHLE NPOTHBOTURHWE BOAOPOA-KaTHOHHTHHE C - ,32KATHM |
caoeM® puaderpoM ot 2000 o 3400 mu (TK3), cm. Tadn. 7-13.
I = moanon obpatarwpaemol HOXH; 2 — MOABOA PereH&PARNOHUOTO pACTRGpa; I — BMXOA ofpaloTandol sopuw:
f — moaB0L EpoMHEOYBOft BOAH; §, 6-»:;%::15 B APSHAN; 7 — 0TYULD AAR THAPOBHTPYSKM, ¥CTANOBACH HE
OTHETHE fAS GHALTPOR AHaMmeTpOM: 2000=825 uu, —1008 mu, 1088, —1340 uu {cXema paboTh
. . DrALTPS oOHcaHa B § 5-8, ') ) v
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1 podosxcenug mabn. 7-13

E:;:QD Hy, His Fo TS L, Ly Ls Ly Ly L Ly Ly
2000 375 | 370 | 210 360 | 1210 | 365 | 1082 | 608 8§45 845 617

2600 | 465 | 420 | 220 | 450 | 1562 ) 495 { 1308 | 792 1050 | 1050 847
3000, | 4907 | 470 | 245 | 475 | 1762 | 495 | 1532 | 917 1225 1225 q77
3400 | 400 | 470 | 245 | 475 | 1964 | 495 | 1678 | 1062 1370 1370 | 1279

‘pl 1
stpa D Is Ly Ly La | Py Dy dy 4y M a 3 5

2000 11263 ¢ 875 | 1005 ) 3O ) 100 80 t 100 80 | 1400 | 490 8 10
2600 | 1515 [ 1197 | 1165 | 580 | 150 { 100 | 150 | 00 | 1600 | 490 | 10 12
000 | 1660 | 1327 ) 1810 | 750 | 150 | 125 | 150 [ 125 | 2000 | 490 | 10 12
3400 | 1560 | 1529 | 1310 | 870 | 150 |-125 [ 150 | 125 | 2200 | 490 { 12 14

7-4. PHJIbTPbHl CMEIUAHHOIO OERCTBUA (¢CH)
t H BCNNOMOTATEJNIBHOE OBO0PYROBAHHE K HUM

Pa6ouee nasaenue 6 krc/cm2 PaGouas temneparypa ao 60°C, orpasu-
BAEeTCH TEPMOCTORKOCTBI0 34rpy3KEHHOro B (JMALTP HOHMTHOTO MarvepHa-
g Wam samutHOro Mokputhas. ®CI H3rOTaRNHBAIOTCHA C BHYTpPeHHEH W BH-

HOH pereHepallHed.

TaG6aruya 7-14

joBEKe NapaMeTphl PHALTPOB cMemaHHoro gefctpun ($CI) # scnomorartensHoro
ofopyaoBAHUE K HHM

i 2 c |s
- = .
Haspanne £ ) E: g E [ = M vepTema
060py10BAHAL Mingp E‘ 5| g o8 [25] T | comero snan
& 318zl gz g8l g
2 | & 53 | £5 |£2| S
E
@Co ¢ BH%‘Tpenueﬁ pere- | ®#CABp-2,0-6 | 7-20 |2oo0| 5030 a9 | 15,5] 1950 K-284884
HEpauHe
LI ¢ Bnuaocxoﬁ perere~ | COHp-2,0-10| 7-21 | 2000 a740 orie | 17,0l 1650 K-286566
panwe .
To xe @CAHp-2,6-10| 7-22 | 2600] 4250 4236 | 20,5| 2650 K-287364
To me (onuTHLA)} $CHHp-2,4-10 | 7-23 |3400] 4795 497 | 45,01 2000 K-286664
Perenerga'rop K POCA-1,6-6 1-24 | 16p0| 4615 2091 9,01 1350 K-286598
SCOHp-2-10
To xe x #CAHp-2,6-10 POCH-2,0-8 7-26 logpo| 6716 3845 | 18,5 2400 K=285317
To e x SCOHp-3,4-10 PRCiI-2,6-6 | 7-26 |260p] 6080 | 5346 |30,0( 2600 K-E85641
Nowywra ana $CA u Tun 1 T-27 15¢| L=579] 124,01 — | 101| 98,B135.019
’ LAAAMACIRE K GHABT OB
i To =me Tua 11 7-97 200 | £L=622| 181,65} —~ 173 | 0B«B175.018-01
L S Taa 111 7-27 | opo| L=671| 258,6 -~ | 258| 0B.8185.019-02
: . . Ten 1V 727 | 3q0|L=10B8) 372,0 ) — ) BiB| OR.B135019-03
}
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269
y o107 h = “J *(ﬂji —’55) Lp = E' L
b 1
2 - ; 338 H &
oW F A L £y &
(3, 700) &1, O 1 B . 3"
v VS L
5/ g !
(5,700)  (B,80) h
y 2 Y
=
(5, 100) ] Fg
7 )
29g'j \
(7, 200) AN b
% =
§ . b I.
o ¢ 3 ) “’|l
a =5
S § 8 75 s C AR & §’
ol | 215 ; ;
£ . 2 I
9 9
] (B, 100)
gt ]g
I oy, e &\ﬁvy 195)
2 YU 855 w25 |
7005 7
7105 {2,200)

Puc. 7-20. duantp cMemanHoro gelictaus (PCH) muamerpow 2000 mM (¢ BayTpeudedl perexe.
panueit), TK3.
1 = moneox oOpROATHEIEMOR BOAR; 2 — WTYREp D¥= 100 244 rEAPORUTPYIRY 3aN0AHCHAN QHALYP3! BHHOHHT={

BOre 48 orMerke 1335 MM, EATHORHTHOrO Ha OTMerTke 9217 MM; 3 = DoEBOE KHCAOTH; 4 — cGPOC B IpeHan;
& =— nogBod meaous; § — D0ABOS DPOMHWEOYHOR BOAW; 7 — cOYCH B IADeHaM] § — NOABOA CHATOrC BOIZYAL)
9 — cayck B ApeHaR; X — noAROL oCBETASHHOW BOAN; 1 — BHXOA 0Gpab0TaNHOA BOAKL.

138



~Ja

A-4
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Al E (@ye0)

LN,
g

£
(B, 100)
—Dq—=—

%

7
(2480)
8
. ] — .
A ,_§ (3, 100
5
(2,200)

Puc. 7-21. ®naprp cMemannoro neficrens ($CA) mmamerpon 2000 mm (c BLHOCHOH peremepa®
uyeit), TK3.

! — moaBon oSpafuTHBAEMOrg ROHZeHCATA; 2 — MOABOA CMATOTG BOSAYXA; § = cHycw; 4 — rHAPOBRTPYSKE
GHABTPYIOMET) MATEDHANd; J§ — BWXOX OOeCCOACHEOrG KOMZS&HCATA M DOEBOA BOAW Ha BSPHXARKMY Mpo=-
MHBKY; & — rHApO2arpysKa (HABTPYIOUIEro MATEPHARE; 7 = TPYSONPOROA XA BANOAHEHHA (HHILTDA KOAIEn-
catou; § — cayck: 9 — pas Dy = 4% Ha oTMeTKe 2462 uum; Jf) — fas D)’ = 600 na ormerxe 1512 mum; 7 — rag-

ZEAKM, pacnofomenn: oaua He ormerHe 1122 Ma, aApyrad Ha orumerxe 2182 mm,
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T

.
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fcmgfa’r’mﬁa TRR JUTOTNERLR (Pt A6TIPE
0 nobepuyme 8 rapcKpCTI VEDMENCT

Lartes
ERG ORI

Czesm passmpy

SBRED —t
StEL 1 6
| Tx3) o fﬁ?@’ N (2, w5)
Qe 2 4
2% =\ R - . | >———CH
P . T 4
= S 5 5 (5,250) . // / (2, 250)
P (x 2 R / o
S Q%Z‘W \p gy L Pon 3 8 3 P)
N | - (2 #00) % (2,80
p 0 g N -
. (3,80) (3, 700} ” "
—— — (3, 708) Nz,50
1z D, ¥ ¥
(1’5; 58 " (i ¥ 0] ]
5\200] (T 256) (3y80)
895
7430

—]a

Puc. 7.22, PuppTy cMemannoroe AedicTana (PCH) auamerpom 2600 MM c BHHOGHOH perexepa
»

mH

1 = moxaok cipalareisasmofl BOAN; 2 — ragieaxk (Ha sazHedl cTedke QUABTPA) DIERONCKEOHH OXRA HE OTMETE
1410 mM, XDYTAA Mo OTHOTXKE 2380 wm), 3 — cnyex P EpeHaX; 4 — BHEca Of pABOPAHHOA BOAN; 5~ AaS Dy

=460 B2 orMeTHe 2750 wM; 6 — rHApPOBArpYSKS GWABTPYIOWSE0 MATEDHRANA; 7 == An3 ;!}!|r =600 Hn OTYMETH

1800 Mh; §— NOREGE KONIEHCETE AAA SROOAHEMHA (HALTDH, 9 - rHAPORHIPY3Xa O(HARTPYIMEr0 MaTEDHS,
10 = cmyck p Apenaw; {f = 0ABON BEPHXASIOMWER DoAN; 12 — NOABOA €XATOTO BUSAYXS,.
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Wil 7 @on’ R (g,m)
7 (B, 800} g {p,150)
(2,393) S p— 0 (ﬂ;w)
e 7585 (2, 80) 11 (1, 156
. 4
% ¥ {3y 300)
2 (B, 50} .
8
oy
<, —
3 q
g (B, 150}
)
(By 756
-
N 1
% \. 2 {7y 50}
P e aidncd
7420
s AT
% [y ", b~ ? L
8 Z &l
~ e
H ) A
| in '
p ) el 10 (B, 100)
2 3 71 (By 150}
Qy&?) & -"“
& (B, 304,
o5 12901298 (By308)
7272

Pnc. 7-23. dusbtp cuemandoro meficreus (PCH) nuametpom 3400 MM c BumnocHol perenepa-
uueft (onbrhnd), TK3.

{§ — rolBoa ofipaaTueaeuoft BOAW; 2- CUYCK B APEHAN; 3 — NGAs0N CHETOTo BOALYXd; 4 — BHXoa obpabo-
anuoh BoAH; § — THAPO3ATPYSHA FHABTPYWOUEro MaTepHana; 6§ — fas J'.'J!y = 4560 na otMerte 5 Mu; 7— ma3

Dy = 600 Ha oTMerwe 2080 MM; &~ NOJHOL KOHACHCETA XAR 3ANOXAHERAA (PUABTPA; § — FUAPORWIPYSES BHALT-

pywuero marepnans; ff — coyex 3 apemax; } — noason espuTanomed Bob; [2 — rAfgeAEH (Ha (ponte),
CaCRONOMERE ONHA Ha OTMe¥ke 1600 uMm, np¥rad vs oTmetke 2760 mm.
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giog

pHiza; § — MOREGE pEATEHTR (KHCAOTH HAM wlehoui); & — CIOyCKk B 2
= 450 xa oTmerxe M30 mm; 10— aas

POBHTpYaka (HABTDYOILHX MATE pHA ACH.

CHATOrD BO3AYRE; §# — aa3 D
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BapIHEE U GEEINEE PRongeTeALme bnsiE Jombodiomia
yemalve pafeprymst 8 RAGCKOCME YEPMENT
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4300
@18
B
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s et
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/ E 1710
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S
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-
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H
(B, 190}
T e
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Anudnam
‘\M
XM ORI 6
nn V(o808
i (5, 196) g
—D‘Q"}— ~ (1 50)

Pue, 7-24, Perenepatop AnamerpoM 1600 mm x $CJH-2,0 (TK3);

1 — noxpo koBReHcatda; 2 — COYCKR B ApeNam; 3 — HOLECH KMCAOTH; 4 — PHAPOSATDYSKE GPRALTPY N L0 MaTE-

Ha,; 7 — COYCK B AQeHa¥; § ~ MOABOX
= 600 ua ormerke 1360 mu; 1 — raa-
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4 4572 ARy
B, 125, b
(3,125) 3930 L’_@ R
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-4= XN\ 5797
1oy
N
ey
720 Wrzo
o, 2192
5
(7, 700) (2,700)
2 -
| ] 1555 N
ISNva B
350 152
B27
by
L=
3 ﬁ ; ‘ y27
=\ e, 100 I
gl ??
Ly
By i
] > _ﬂ 7 JT_
17 (Dy58) , %
. s
7,80
(700 | N (5,80
79
St
P 7208 %50 -%
(2,705)~ 1110 fr1g o
I
L) ]1/\ .
".3 Ny (=] - o “5(:
oy 'o o | (£
~ i) -
b k At
SEh L
VA S
! 375 |68
| _ 7%
290
a7

AA
Hapyxensid mpydonpolod
LHCAOERD HE ROXTITN

&
&)
&
BZo0% &
N dﬁuh 2
. S
N \\\\ =
- | N A
4!-’"‘.’"‘?—’:" o
%)
17 Rt ]
v WO <
! 7 y ?ﬁ 8
1 fl
{7, 708) 0% / ?-.‘hl 4 i
5
B, 125,
J 8
NI
N &
(B, 180)
Puc. 7-25. Perenepatop 2uamet-
pos 2000 am x J-2,6 (TK3).
— ] — noaBoR KOHARHCATR; 2 — MORACA
& pactaopa coad (NaCl); 3 = noasoa
[Q; 725)  PacTeOpa Liead3w; 4 — Sarpyska HoHu-
£ T0B; § -~ EHrpPY2HA HOHHTOR] § — MO~

BOJ HOHXeBCATA; 7 — MOXBOI KMCAOTH
f— enycr H}r = 100; 9 — cayck Dy

= 8 }} — noapor BoSAYRA DY = 50;
1 — cane H3 BOPOHKH.
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Puc, 7-26. Perenepatrop nwamerpoM 2600 mn k ©CH.34 (TK3).
I —sarpyska AOHuTOB; 2= WITYUED CHAPOSHICPYIKH ua OTMerRe MO mMm; § — moa304 K4eaoTh ; 4 - N02BOR
KOHMEHCATA; § = Bu ¥aga HOHHTOR; & — CNYLKS 7 — NoABOA KOHR&HCATA; & — N01804 CRATO MO BOIAYIA;
2~ moaBOl Wenoun; Jf — cioyex,




Ty 75y
u:_zl{

Ty

I
|

DX 5.

. LxemMe
gcmgodm Wi
Czemr yomanolve 200wk HIE SOPIIUROAENON.
HE BOUEIDNIIESLNOM Yeacmny mpylonpalioRy  §VECTKE mﬂg‘r’w@”ﬁ“
2

—

"Eu-

-

i.&E

L]
N
Puc, 7-27. Hosymwxs A% $BABTPOR < CMEMAHHOTC HeHCTRHA M COPOHMMONHHX NeANOIOIHHX
¢uastpor (TK3).

} — pxoA woHXeucata; 2--'PMXOR KOrEmeHcars; §— po3aymHHk; 4 — ApeNaX; § — UOAROA CHATOTO BOILYXM:
& — & AnbManoMETDY.

TabGauuya 7-15

TaGapuTHhie H HPHCOSAHHUTENBHbIE pa3Mepht (MM) JioBYmeK
{naszenuem 10 xrcfem?) ¥k $CH n nepnorosawM Punwvrpam TKSI,
K pHc. 7-27 (08.8135.019)

é E FaBapuThtie W OpHCOCKMHHTCABHLIE paSMepbl, MM

= a

8 52 | 84

g 2% | £3

® %g‘ 3 .E D, Dy | Dux8y | Dix S Ds L L, Ly o
g | 28 | B

I 0—150 150 325 365 | 2458 189x20 [ 161 579 1 490 303 520
11 |150—270| 200 | 400 | 440. | 3259 | 219%20 | 222 622 ¢+ 525 | 461 509
Il |[270—450] 250 | 515 | 565 | 42611 | 27320 | 273 671} 570 | 526 713
v 200 300 | 565 | 615 | 4808 | 325x14 | 325 | 1086 | 985 | 910 765

19430 145



7-5. THAPABJHYECKHE MEINANKH H BAKH

Memanku pabGoTaor 6e3 NaBJaeHHs, Gaku Ha AABJeHHH o 6 kncjom2.
Bar xpareHws cepHOA KuciIoTH MoxerT paGorars non 40%-HmM Ba-

KYYMOM.
Ta6auma 7-16
OcHOBHEIC MapameTphl THAPABRIHYECKHX MEWanoKk H GakoB
= E ; 3
2, g | L3 |gsl2 Vs
Sk Hanmenoeanne = e @ . B a 5w =
L angapaTa W p by 5 ES -l e - i o}bﬁm‘:eer%r:ﬁ;n
oK a0 % | 23|35 |28 ¢
&2 2 & | 52 |22 | 22| 2
TK3 | Linpxyasnuonnas M-4 728 | 1600 | 2900 | 500 ) 5,0 461 | K-282909
MemaZKa M3Be-
CTKDBOTO MOJ0-
ka, V=4 m?
TK3 | To we, V=8 u* M-8 7-28 | 2000 | 3800 § 1323 10,0 { 967 | K-282009
TK3 | To we, V=14 u* M-14 ) 7-28 | 2600 | 4600 | 2145 | 17,0 ) 1287 | K-282909
TK3 | Memasxa man kme-] MK-1 ) 7-29 11200 | 1710 | 281 | 1,3 | 311 ]08.8139.015
AWX pearenTos,
V==l ¥y
TK3 | To we, V=2 n* MK-2 | 7-29 {1600 | 19261 394 | 2,4 381 { K-283032
BuK3 | Bax-BuTeCHHTeAR BK0,5 | 7-30 80D ) 1450 | 274 1,2 105 | 00.8178.010
kpenkoll cepnoit
KHCAOTH,
V=—-—0,5N‘r
p=b xrcfcm®
BuK3 | To ke, V=15 u* BX-1,6 t 7-31 | 1000 |~-2500 5i0 | 3,4 160 ] 00.8178.013
TK3 | Bak xpaHenus BK-15 | 7-32 | 2000 | 5800( 3932 | 30,0 [ 1288 | 08,8178.010
xpenkoft ceproft
KHCAOTH,
V=15 M3,
p=06 xrcfem?
TK3 | Bak xpauennd ea- | BE-30 | 7.33 | 2600 | 6050 | 4840 | 50,0 | 1694 | 08.8178.013
KOFQ HATp#,
V=30 u,
p=~06 xrcfeu?

TaG6anma 7-17

TafapurHble H NPHCOSAHHATEIbLHLIE pasMephl (MM) UHPKYNAUHOHABLIX MemanoK
uspecTKoBOTe MoNoka TK3, Kk puc. 7-28 (K-282909)

UWndp |O6wem, us | Dy D, H | H, & A B 3 4, L
M-4 4 1600 1690 2000 | 1670 | 250 925 | 975 4 100 1300
M-8 8 2000 2100 3800 { 1970 | 280 | 1130 ( 1180 8 150 1500
M-14 14 2600 2700 4600 | 2300 | 290 1430 { 1480 8 150 | 2140

MaGapuTHBie H

Haa RHcanX pearenroB TK3, k pHe. 7-29

Ta6anuua 7-17a

NPUCCEAHHRTENbHbIE paaMephl (MM) THAPABIHYECKHX MelAXOK

Litapp |OGBem, M2 by D, H | H ‘ Hs A :] l L
MK-]1 1 1200 1310 1695 ¢ 1645 1 1095 | 836 754 1000
MK-2 2 1600 1688 1926 | 1860 | 1210 | 850 954 1350
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T * 1(1?_:;5)

500

s

L 2450 hF

~ 4900 -
550%

Puc. 7-32. Bax xpauennq xpenxoll cepuoli KMEROTH eMioCThIO 15 md {TK3).
. 1 — 30AH3 KHCAOTH; == BWIOZ KHCAOTH; § — FOARGA CHKATOID BOAXYXE, § — OTBOA BO3AYEE B aTMOCPRPYs

2 ¥
1 (5,50} (Dy80)

o ;-
/ -—l A i(pﬂm)

i
rf o] =
900 | N
“)ﬁ r
[+
i
1
gz 2450

Puc, 7-33, Bak xpanenhs eakoro sartpa emkocteio 30 ¢ (TK3).

§ — 2anonHeHHe CAKHM VATDOM; 2 — BHXOE BUZAYXA B ATWOCDEPY; 3 — BHX0X CAKOFD HaTpd; 4 — ROZAGE CXaw
TOTG ROBAYXA; § = BWIOA KOBASHCATA; & — NOABOL nNapa.
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7-6. TENAOOBMEHHHUKH H MOAOTPEBATEJIH

OcHOBHEIE napaMeTpH TEONOOGMEHHHROB H ROAOrpeBaTensh

Tadanma 7-18

2 a =
: 2 E% | B2 lgd [ E | 2.
§= HaHuenosaude auRapaTs ::". §'§ § g ; E_ % 3 : oﬁm::-g.r:ﬁ:
alll @ - g :g ]
s 2 | 85 ] 3% |F3g| £E| 2
BuK3 Tenaooéiuenuux BopoBe- | 734 | 1,6 | 5—10 130 ( 0,21 220 XB-790
IAHO )
BuK3 | To wme 7-35| 5,0 | 2040 268 | 0,49 260 XB-750
TK3! ., . 7-36 | 21,01 80240 | 700 | 1,1§ 575 K-305481
TK3| . . 7-36 | 34,2 400 860 | 1,4| 900 | K-305476
BuK3 ﬂonorp;aare.rtb nsposoxf 7-37 | 4,0 25 00| 0,4 200| XB-760
AAHO
TK3 | To e 7-38| 8,2 50 376 | 1,0 480 | K-305158
TK3| . 7-38 | 14,6 100 608 1,0 320 | K-305465
T3] . . 7-38 | 30,3 200 900 ([ 1,4 1000 | K-305446
TK3 - 7-38 | 66,0 400 1500 | 2,5 1200 | K-305487
Ta6banuwa 7-19
HpHcoeanAHTeAbHEe pasmepl (MM) BOLOBOJAANKIX Tennoobmennnkos TK3, k puc, 7-38
2 ||| c|G|a|a|a|a|c|c|s| o jH]|a|Mmi{N] M
=5
gz
80240 | 478 1 200 ] 2055 [ 13941250 | 1501 800 180|490 | 700270 | 310 810|310 270 | 400| 460
400 | 4782501 2655 | 1994|270 180 | 1300 [ 180 490 {9251 270 | 310| 810|310 270 | 400| 460

Ta6anuna 7-20
fpncoenMANTENbHBe PA3Mepn! (MM) DapoBOAsHMX RogorpeBatened TK3, k puc. 7-38

{Iposzpo- D
EHTEAB- ) c C, Gy Ca c, [ Cs [} d, ds | dy d
HOCTL, T4
503 273 | 2354 11994 { 1350 | 285 | 130 [ 120 | 200 | 130 80 { 80150 —
100 478 | 16651 994 | 5350 | 300 | 150 | 180 | 220 | 171 150 (150150} —
200 478 | 2695 | 1994 | 1300 | 380 [ 150 | 210 | 250 | 171 | 200 (200(200| 20
400 630 | 3152 | 2334 | 1650 | 450 [ 200 | 200 | 300 | 208 | 200 |200|250| 20
Nponsso-
AWTENB- dy de H H, Hy Hy | Ho| H5 ] Hs Hs | Hy e M H
HOCTB, T4
~50 150 ] — | 797 | 207 1 185 [ 110(350| 75| — |160} — | 185 [350| 250
100 50 — 900 | 400 | 270 | 1853501 75| — |160| — | 270 [460Q| 400
204 100 32 940 | 440 | 260 ! 185|3501120| 75 [200( 75| 260 |460| 400
40K} 106 32 11170 | 515 ] 310 | 265490120 75 (200 75 | 310 {500| 420

149



7697

150

2017

@ 20 wo /? (5, 55)

Puc. 7-34. Temnoo6meHsnK BOROBOAAHO 5—10 Tf9

(BuK3)

/ = BI0A HATDEBAeMON BOIAMW; 2 — pHXOR MATPETCR” BOAM}
& —BHIOL TPEXDLER BOZN; 4 — BXOL. FPSIIGEN BOAM; S.—

cnyeK B npeHa.

1751 )
e J 7
-|A
& | 180
’ B
- - ’
- F
L
0l = ]
L3 - ?J_
= .
#il
5 i = . Y-
5 ' 5
700
N 1 e
gt
228 15 r———— I o e
.. 1350 1
£ —-|A
s 85
Azr 2{2,49) (2, s} % (Bydd)
1B, 40

Pue. 7-35. Tenaccl-
MeHHHE BOAOBOLAHOM
20—40 1/¢ (BuK3).

1 — pxon varpesaeMof BO-
EH; 2 = BHX0A HATPeTOR
Boan; § — pEx0g Tpeomed
pOAN; 4 = BXOA TpeiOMLed
BOAK; 5= CHYCK B APEHAK.
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55,750)

o
)

Prc. 7-36. TennooBuennnkn BoioBORSHNE oT 80 No 400 1/% (TK3), cv. Taba, 7+19,

f —BXoA HarpepagMoli BOAM; 2 — Sbixof rpelowled BOAW; 3 — BXOL Fpewweil B0AH; § — BHIOR HarpeTod
BOAW; § — COYCLK B ApeHaM.

ppe. 7-37. Nogorpesateas napopozancil 25 1/a (BaK3).

1 = Bx0A napa; 2 — PHXOA KOHAGHCATA; § — BHIXOL BOAM; 4 — BXOL BOOK, §F — COYCH B APCRAM.

c )
—I 2{dz}
N < 2,

; +
h H'_j;‘j
_E‘ |-:' . ._-__M_ -
4 2 g Ly

Pnc. 7-88, [lonocrpesatean naposoasnsie ot 50 no 400 1/y (TK3), cm. taéa. 7-20,

! — BX0A BOEH; 2 — DHXOAL BOLHW; J—BXOL napa; 4—0TCOC HEEQHIeHCHPYOMAICA rascs; § — AWI0OA KOHAEHCATY;

# = ppHCcOeIHHEHNe pPeryAATOpd Mepeanpa; 7 — CXEMa BRAMYEHHA DRryASTOPA Nepeansa T-22-2 B Temaoeyw

cxemy ana nojorpesaTessh 200—400 Tfu; & — cXeMa SKAKUEHHS KOHAEBCATOOTBOAYHKE 45ud6x AAR momorpe-
patened S0—100 Tfu: ¢ — cmyck b ApeHam.




7-7. OBOPYZLOBAHHE [l NPOYBKH KOTJIOB

OcHOBHBIC HapaMeTpHl 0GOPYAOBAHHA ANd

TaGanma 7-21

MPOJYBKH KOTIOB

x g o o
b 2 2 E z o ii 2 8
na Hauuenosaume 2 & 3% | &2 § b & | e uepresma
Te ammapate Mupp g g Ba = oy =g s | obmero Euas
2z =1 E | A% | i |5k E
A 2 = G2 125 | £4% =
BrK3 | CemopaTop Bempepole- — 7-39 200 2300 D1k — 150 [ 00.B312,006 %
HOA MpPOAYBEN, .
D= (¢ mADCHHM
AHMUIE )
BuK3 | To ®e (eco cdepuie- — 7-40 00 | 2500 ogee|  — 150 [ 00.8312.007%
CEHM ARNLIEM)
TK3 | Cenapatop renpepus- cn-0,7 7,41 600 3700 8161 1,6 290 | 08.8345,008
HOW DpOAYBHH,
V=07 1
TK3 | To we, V=15 u? CI-1,5 7-41 800 4260 750 2,8 380 | 08.8346.005
TK3 | PacwupnTean Hempe- CI1-5,5 742 1500 4860 1978 | ~9,0 990 | 08.8346.001
pHBHOA DPORYBEK
nepeofl ¢TyHeHK,
V=55 u? :
TK3 | To )Kevn'ﬂl:u ﬁ‘cwne- CIM-12,0 7-48 W00 | 4350 | 2797 |~15,0 1110 | K-281650
B, V=12 M .
TK3 | Paclimputeas nepho= Cil-1,5 7-44 2000 |~3500 1985 |~12,0 £70 | 08.8348.011
EHYECKON  NpolyB- S
un, V=75 u¥
C3TM | OxnaaxuTeab oTbops - 7-45 | 773x8 745 49 0,1 40 | 3H-279-67
npol mapa B BDAN.
=36 a, P=0,51 M?
* foerapEy ceMapaTOpOB Dy=800 RO OMHOMY R3 <epTexel onpelenseT 3a60a.
e+ Maces annaparos BHK3 gatwa ¢ apMaTypofe
TaGauuwa 7-22
HpacoeunntensAne pasmepnt {MM) cenaparopos HeRpepLBAGH
npoAyekd TK3, k puc. 7-41
V. Dy D, dy A da d H H, I Hy
0,7 600 950 100 50 80 50 3505 1465 1915
1,5 800 E170 100 80 150 80 4125 1765 2210
vV, "u H H, H; He ! | h I Iy i ls
0,7 310 1540 1590 1600 635 125 210 470 260
1,5 500 1740 1915 1855 750 155 270 S00 340
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Pue. 7-39. Cenapatop HempepHBHOi NpoAYEKE Dy = 300 um (¢ mrockaM zunmen), Bak3.
1 = noas0a NPOIYBOUHOR BPOAH; 2 — EMX0R MapA; Y= cOy¢k; € — BHXOI OTCGHEPHPORAHEOR BOAHL
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Puc, 7-40. Cenaparop nenpepuanoit npoayskn Dy = 300 uu (co chepuvecknm suumew), Buk3,

1 — [oap0a NpOAYROMHOA EO2H; 2 = BLXOX Repa; § =— COYCK; 4 — BLIX0A OTCEMADHPOBAANOA BOIH.
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Puc. 7-41, Cenaparoput nenpepwsuoft npogyexn CI1-07 w CI1-1,5 (TK3), cm. tabn. 7-22.

{—ox0a npoaysouuofl soNH; 2-— wHzOX 0TCemapHPOBaREOH BOAM; 3 — BWHROA OTCENAPHPOBAHHOTO MApDA]
fom OYCK B ApRHAN; § = RPeIOXDAHHTEABHUWI KARMAH.
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Puc. 7-42. PacmupaTess HenpepuBHOM npo-  Pue, 7-43. Pacorapurteasn Henﬁe¥muoﬁ apo-
ayexn nepeoi crynenw CH-5,5 (TK3). ayexy BTopodt ctynens CI1-12 (TK3).
1 = px0a Npo2¥BOuReH BOKK; £ — BHXCA OTcenaprpo= § == BX04 cempngyeuoﬂ BOZM; 2 — BHXCI OTCENApH-
PAHHOT) hapa. POBARHOrG Mapa;

— BHYOR OTCOMADPHPOBAHEON BOXM;

FCT2HOPKN  TRe20XPARKT S ALHOTD
EdaRaHa.

4 — wryuep xag
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7-8. BJIOYHBIE BOAONOATOTOBUTENDBHDBIE YCTAHOBKH

TaGbanuna 7-23
OcroaAne DapaMerpsl 6A04MEX BOAONOAIOTOBATENBHNX YCTAHOBOK
: =
3 2%
| CrposTems- | Matea S M geprema
E Hasmenonaune yoTagyoRra Hubp E sg Hee rafa- | Gaoxa, g Ig;?’ obmere
£ 5l 8 pate, vm | xr " ) RHDA
ge 2 EE &
AE 2 |E I
C3T™ Baowian aomonofrovosra, | BX-4340 747 5 (275051800, | 2871 [ ~6 1750 | BX-4340
Q=5 wmb/e, P=5 ¥rc/omt '=3600
C3T™M To xe, Q= 10 ¥y BX-4640 7-47 10 3050)5%00 3590 |~l0 2300 | BX-4640
H=3830
MM3 BaogHas sogontogrorossa®, | M-21256 A | 7-46 | 0,4 1070 772, 391 -_ 500 | I-21250/4
=04 M%fu, P=4 grcfou® H= 1980
MM3 To e, Q=i w3/~ 2135744 | 746 | 1,0 10H?0>2<4?§§. 456 ¢ — 550 | H-21357 /A
MM3 Bromiaa  popomoarotoexa | JI-2UBG6/A | 748 | 1,0 2060 835, 832 _ 950 | JO-21866/4
€ MeXaHHTecEM dilbEpomn®t, H=2530
Q=1 M*q, P=4 wcjcH®
* BogonoAroTORFH NOCTABARKGTCA © EoTaanm E-0,4/9 u E-1/9,
TaG6auwuma 7-24

TabapuTHue # nprcoeIHHATENLHLE
YCTaROBOK, K pHC.

pzasuepu (mm) GA0MHUX BONONOATOTOBHTENBHHT
=47 (wepr. BX-4340 n BX-4640)

{Iposapo- '
AR A F H Hy H, Ha L L, [
HOCTh, M3fq
5 2750 1300 3600 2570 2000 400 177,5 605,5 500
10 3050 2300 3830 2570 2150 400 —_— 380 750
il
IIMS:-O. La Ly Ly \ Ly I Ly b Dy Dy dY dY'
HOCTB, MY/4
5 490 700 630 246 500 492 734 273 40 1,47
10 735 600 880 375 700 734 1038 273 50 1/t

TaGnuna 7-25

TalapuTHne H nNpHCOCAHMHTENLHWE pasMepsl {MM) GAQUHHMX BOAONOATOTORHTCALHNMX
YCTRHOBOK, K png. T=46 (vepr, A-21258/A n B-21357,;A)

TMpotaeao-
AHTENE A F H H, Hy F: Ly Ly Ly b ) D, "

HOCTB, MY/
0,4 1070 | 750 | 1980 | 1330 | 615 | 1067 | 346 | 550 | 460 | 150 | 350 10
1,0 1070 | 750 | 2455 | 1500 | 836 | 1267 | 320 | 550 | 460 180 | 350 16
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Puc, 7-46. Komnonoeka o6opynoBaHHA GJ0THKX BOAORBOATOTOBHTENLHHX YCTAHOBOK fIPOM3-
BoAMTEARHOCTEY 0,4 1 1,0 ui/g (MM3), eM. Taba. 7-25.

} = HATPHR-RATHOHHTARE GHALTP; 2 — pacTROPHEA 6ak; § — paMa; € — $pOHT TPYSOMPOBOLOE C APMATY PON;
§ — rpasesuk; § — OAB0L SOOI 5}, = 251;:? = BHEOI YMATYEHBOR BOAW D, = 25 & - 0T60p mpolin yuaryed-

el BOAK D’, = 26 MN; & — npeHax Dy =25 um; [ — enyck po3syxa Dy = 15; II — xpad MHOIOTIOLOBOH,
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* Pyc. 7-47: KOMUOHOBKA GMOTHHX BOKONOATOTOBHTEMLHHX YCTAROBOK npoasﬁomn'remnoc'rbw
5 5 10 m¥*fu (C3TM), cu. rtadm 7-24. .

4 — Tena0elMeHHRK; 2 — NEXARHRECKHA GHABTD; § — KATHONHTHEA QHABTY REpaOR cTYReud; £=K2THONRTENR
GHALTP BTOPOA eTYOeHN; & — BUMK-CHARRM IN9 PeAreHTOB; § ~— MEDHHKH AN PRCTBOPOS PEATEHTOR; F—THAPOS:
BALBATOP {BMEKTOP); § — USHTPOSLHKENE HACOCH ¢ PAeETPONBHFATOANMH, @ — MAFHHTHES RYcRATESH B KHONKE
YRPABACHHA BALKTPOXENTTEARMN; JO — Qyuuamentaan pawa: IF — pxox obpabatupaesol poauw; F? = swxon
oSpaboTannoh RoAH; J3 — ex0A rpewied BOAN; M — BHXOA rpeowted soaw; I — nperasty.
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Pnc. 7-48. KomnokoBka o6opynoBanda GRouHONH BOIOHOArOTOBHTEABHON ch‘raﬂoam € OQCBET-
AMTeNBHHM (MILTPOM NpPOH3BCIMTERsHOCTBIO 1,0 M3y (MM3).

I — ocperanreasEnf (MexauyueckuA) GUABTP; 2 - EOTPHA-KATHOHWTEMEA GAALTP; § ~ G8K perene panncHHOFO
pactpopa; 4— paMa; § — HPOHT TPYGONPOBOAOE ¢ ApMATYQOi; § — HacoC BHEPEEOR; 7 — BABKTPOABMIATEN:S
& — rpaseB¥E; &= nolsoA BoAM D = °5; O — BWMzOL YMfAruenuoR Boziw D', = 2G; I — otop npobr YyWAr=

vernof poa; 12 — ApeHax; I8 — EpaH MHOTOXOACROM,
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7-9. HACOCBI-JJO3ATOPHI
3ABOJA «PHIAXUMMALIL»

Hacocul-n03aTopel  IPHMEHAOTCA B
BOACHOATOTOBKE KOTEABHBX AAA JO3H-
POBKK peareHTOB: H3BECTKOBOIO MOJO-
Ka, pacTBOPOB KOATYJAHTA (CEpHOKHC-
JOro AMIOMHHHA, CEPHOKHCJAOrO HJH
XJIOpHOTO  ene3a), QAOKyAsHTA
(ITAA u ap.), X10pHON U3BECTH, €IKO-
ro HaTpa, HUTpaTa HAR gocdara HaT-
pPHS, AMMHAKA W KPenKoil cepHOH KHC-
Jgorel (pe menee 70% mo macce). 3a-
BOJ «PHraxuMMaims BEITYCKAEeT HACO-
ce-po3atopet cepufi HA, HI0,5P -n
HJ0,53, npeanaznadeddsie AJsl O03H-
POBKH pacTBOPOB, 3MYJBLCHH U CYCTEH-
3Wil ¢ comep:kaHHeM TBepAol dasu Ao
10% mo macce & ¢ TeMOepaTypol XHu-
kacTH go 200°C.

FapaHTHpOBaHHAH BHICOTA BCACHBA-
HMA A0 3 M BOA. CT. UPH MAKCHMAJL-
HOH ANKHE XOZa NJAYHKEpa.

O6nacrk npUMeHeHUs HACOCOB Ompe-
Ieqsercd cToHKocThi craan X18H9T,
H3 KOTOPOH H3roTABJAMBAETCA THApPAB-
AHuecKas 4acTh HACOCA, H CTOHKOCTHIO
MaTepHasaa YCTpoHcTB, YHAOTHAIOWINX
IIYHIEep.

B koucrpyxuum HacocoB-R03aTopOB
OTCYTCTBYET NMpefloxXpaHUTeNbHHE Kiaa-
0aH, ero poJb BHIIOJHAET KOHTAKTHBIN
MaHOMeTp ([OCTABJALTCS KOMIJIEKTHO
¢ HacocOM H YCTAHaBJHBaeTcd HA Ha-
UOPHOH JIHHHK), JAKMIAR HMIYABC HA
OTKJIOYeHHe 3JeKTPOJABHIATENsl TpH
NpeBLIIEHHE AaBJeHHA.

Hacocu-nozatopet cepun HI — on-
HOMAYHXEPHEE TOPH3OHTAJBHHE NPOC-
TOr0 MAEHCTBHA, ¢ HHIHBHAYAJbHHIM
3AEKTPOABHTATENEM H YepBAUHEIM O[-
HOCTYMEHYATHIM PefyYKTOPOM, C Pery-

" IMPOBKOH  KOJIH9ECTBA  JO3HPYeMOH
KHIKOCTH (momauK) BPYYHYIO TIpH
OCTAHOBJICHHOM  3JIEKTPOJBHrarese —
npHBeaeHsl Ha puc, 7-49 (ratGn, 7-26).

Hacocwi-gozatope cepuu HI moryt
OBITE HCMIONB30BAHE KaK OPH PYYHOM
yupaBJieHHH H [pH TOCTOSHHO#R (mHe-
M3MeHHOMH) mojave, TAK W IpH HM-
OYJbCHOM ABTOMATHUECKOM YTpaBJie-

11

HUM  (HATpHMep, NPONOPUHOHANLHO
H3IMEHAEMOMY  DacxXoAy OCHOBHOLO
NoTOKa, B KOTOPHIH po3HpyeTca pea-
TefT).

IIpyu reoBXOMHMOCTH YACTOTO H3Me-
HEHHA NOAAYH OCTAHABJHBAThH 3JEKT-
POABHUraTeNb H BPYYHYIO H3MEHATDL XOA
NOpIIHA HeyAoOHO, B 5THX CAyYafx
clelyeT NpPHMEHATb HACOCH-N03aTOPH
cepun HI0,6P, koTopeie mo3BONAIOT
ReCTH peryJHpOBKY TOAAYH BPYYHYIO
Ha X0y 3JeKTPOABHTATENSl HAH HACO-
cH-gozatopel THna HJI0,53, Kotophie
IIO3BOJMIAIOT H3IMEHATH [ONAUYy aBTOMa-

THYeCKH W [AHCTAHIHOHHG Ha XOAY
9JeKTpOABHraTE N,
Hacocu-gosatoput  tenoe HJI-

100/63, HO-13/100 no HO-16/400,
T. €. H4COCHI, CO3jalollde JaBJjeHie
B HarHeTaTeNbHOM nMaTpyGKe 63 Krefem?
H BBlIle, UCTIOJAB3YIOTCH ANS HO3HPOB-
KH peareHtoB B Kotnw (docdatupo-
BaHHe, O3HPOBKA THAPa3KHa K T. 1.).
Hacocu-nosatopsr tana HJII, passu-
Balumpe pasiaende 10—16 &Krefem?,
HCIOJAB3YIOTCS B BOJONOAOrpeBaTeNL-
HBIX YCTAHOBKAX AJA AO3HPOBKH pea-
FeHTOB B CXEMaX KOaryJsdlH# H U3Be-
CTKOBAHHA, /A NO3HDOBKH PeareHTOB
B o0paloTaHHYI® BOXY (HHTPATOB,
aMMuaka, cyJaepara U T. M.), a TaKKe
Npu pereHepalny HOHHTHLIX QHALTPOB
IJ1sT JO3HPOBKY KPEIKOA KHCNOTHl HAH
Wenouy (pereHepalluOHHLIE pacTBoOp
HYXHOH KOHLEHTPALIMHE IPHTOTOBJAET-
Cfl HEOCPEJICTBeHHO B TPYOOIpoBOAe
nepes pUALTPOM).

Ecay KOAMYECTBO KHCJIOTH, Heob-
XOflHMOe ANs pereHepauuy, npeBsl-
IMaeT MAaKCHMAJbHYI) MPOM3BOAHTENb-
HOCTE Hacoca, YCTAHABAHBAWTCH 2
unu 3 Hacoca tuna HI, paboramwiune
napanaejbHo (HalpuMep, TPH pereHe-
pailHH TPOTHBOTOYHOTIC BOAOPON-Ka-
THOHHTHOTO ¢HABTPA pPACTBOPOM Ha-
pacramomefi KoHuentpanud — 1, 3 u
6%).

Texunuecke xapaKTEPHCTHKH HAco-
COB-I0O3aTOPOB  TIPHBEAEHH:  CEPHH
HI-—B Tabn. 7-26 u 7-27, cepun
HO05P —B Tabn. 7-28 u cepun
HA0,52 — 8 Tata. 7-29.
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TaGauna 7-27

TalapHTHHE B YCTAHOBOTHbE PasMephl (MM} HECOCOB-ZO03ATOPOB cepuu HI,
sapoaa ,PHraxnMuMam®, K pac. 7-19

= =1
Pasmepu, g & g g 8 2 2 = §- = g
ClElElglElElElEEEEE
T | = = = e = = = T T
Havna L | 775 | 775 I775 I?SO 800 | 803 803 | 840 965&1 970 912
Ulupuna & 280 302 0 350
Bucota H 677 726 840 840
I 18 22,6 20 —
Iy 100 93,5 117 —
I, 342 345 415 —_—
1y 732 | 732 | 732 737 757 745 l 750 | 761 870 900 —_
Iy 100 ) 100 | 100 105 115 102 105 | 110 132 137 —
b 67,5 89 72,5 -
b, 30 31 50 ~
by 125 125 180 —
ky 144 | 146 1128 | 132 ) 136 | 240 | 242 | 278 * 278 J 334 —
Ay 145 145 190 —_
A, 188 | 116 | 115 | 115 | 115 | 11551»‘3 | 150 ] 155 180 | 215 -
a
d, _Tpy6a 101 -
d, Tpy6a 163} Tpy6a 142 Tpyba 32x3,5 Tpy6a 38x3 4’gpy63 szﬁa
. xX2,5) 14x2

ml [

#y

I

il

Puc. 7-49. Hacoc-aosatop cepun HI ¢ peryampoBxkolt x0Ka BPYYHYID NPH OCTaHOBIEHHOM
SAeKTPOIBAraTeNe (3aBON , PHTaXHMMAI *).

1 = HSCOC DAYHREPEHA; 2 — SNeKTPOLBMHrATEAR] § — BCACHBAHHE; 4 — HAFHETIHHE; § — NOKAOL B OTBOA BORMW
Axf NPOMBMBKE MAYHMepa; 6 — wWkara AAA BACTPORKH BEAHYMHH Xoaa TAYHNepa; 7 — PERYKTOP.
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Pnc, 7-50, Hacoc-poaatop cepun HIO05P ¢ peryanposkoli NToZadn BPYURYK Ha X0y 3AeK-
TpoABHraTeNnsd (3ason ,Puraxummam®), oM. tabn. 7-28.
1 == eacHBARHE; 2 — HATHE TRHHE.

=

338

oS
534

1 s ; g

T

il

180 4 315 e
T

glS gud A

[
U

305

]

Puc. 7-51. Hacoc-posatop cepuu HHA0,59 ¢ peryauposkofi spydHylo, 2pTOMaTHIeckd H JH-
CTAHNHOHHO Ha Xomy (saBon ,Puraxammsam*).

4 — FHAPOUMAHHLD; 2 — SACKTPOABHTATEAB-DEAYKTOP; 3 — MEXAHHSM DECYAHDPOBAHHE DAWHH X0XA; #-— BNEKTDH~
HECKHKI BCTOAHNTAALHLMA MeXAMHEM; § — BLacHDPAOWAA NATPYSOK; § — HArKeTATRALHLG NATDPYGOK.
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Ta6runa 7-28

TexHnuecHas XapaKTepHCTHKA HacocoB-pRo3atopor cepun HA, 0,5P
{c pery/mpoBKoH NMOZaYH BPYUAYIO HA XOAY saex-rponnnrarem)
saBoga ,Puraxummawm¥, x pac, 7-50

XapaxTepHCTHKA Hacoca & o & & & & e
sc | sz (82 (sE)sE)sf|ss
Tev == £z | 2 [ 2% | 28 | =8
Monaga HOMHHAMBHAR, X9 . . . . 2,5 10 16 25 40 63 | 100
Jlapaewue naryerawns, srefem? . .| 400 100 63 40 25 6 10
JAuanazon peryiupoBaHHA, Af4:
MEHMMAJIBHBH . . . . . . ., . 0.6 2,5 4 6 10 16 25
MAKCHMAABHBIH . + + & « & 4 o -« 2,8 10 16 25 40 63 | 100
IuaMerp NAYHXKEPa, MM . . . . . 5 12 16 20 25 32 40
FaBaputel, mu: :
asmHa L. . - 4 . o . s u .. . BB 555 555 | 555 | 585 | 555 ) 565
wHpHHA B. . . . . .. . ... 200
BRCOTA H . . . o v v v v . o «| 280 | 230 | 240 | 240 ] 245 | 250 | 256
DneKTPOABNIATE ib:
THIL 2 4 v v o v s m s v n e BAOG-071-4; B3I" AOJ-21-4
MOLHOCTD, KBT v v v e e 0,27
Macca, kr . . . - o o o0 o0 42 42 42 42 43 43 43
Uena c¢ saextpoasuratenem BAOQ,
PYG e & w v v v s s e e s e ... 420 420 420 | 420 | 420 | 420 | 420
llena ¢ 3MeKkTPONBHIrATENEM CepHH
AOM, py6. . . . v o o o . o] 340 340 340 [ 340 | 340 | 340 | 340

Tabnrua 7-29

TeXHHueCKA XapaKTepHCTHKA HACOCOB-Xo3aTopoe cepun HJI 0,53
(c peryaupoBHofi BPYSHYI0, ABTOMATHYECKH HIH BHCTAHIHOKHEO Ha xony)
3aBoja ,Prraxummawm®, K puc. 7-51

oo P i 2 @ @ 2.
XapauTepHCTHEA Hacoca ST == S8 5% a8 S dg‘
Eh 22 T2 | 2% | Z¥ | Zg [ =8
IMonaya HomHHANBHAN, Afy . . 2,5 10 16 25 40 63 100
Hlasaenne HArHeTaKH4,
krcfem? .. . 0 L .- 0w . .| 400 ] 100 63 40 25 16 10
Nuanaaon peryaHpOBasus,
Afu:
/ MMHHMAABKEA . + . . . . 0,6 2.5 4 3 10 16 25
MAKCHMAJBEBA . . . . « . 2,5 10,0 16 25 40 63 100
JuaweTp nayhmepa, MM, . 5 10 12 14 20 25 30
DNeKTPOIBHTATEND:
THE & » = « « o v o« = & » AQN-21-4
Molinocts, KBt . . . . . 0,27
Macea, kr - . . . . L. . 55
lena, py6. - .« » o + o o - 584
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Puc.7-52. Puabtp HaTpul-KATHOHHTHWE Ana-
MeTpoM 700 MM (C3TM).

1 — noxnos ofpalatunaench BOAH; 2 ~!noasox pere-

MePaUHOHEOrNO DACTEOPA: & -~ DOARON D POMBBOYHOR

80AH; € — FHX0A OGpaloTaHHOR ROEM; & — ey rao=

¥roab KpyuBRR drpakudm 0,6—1,2 s (HAH KaTHORHT
K¥-2);'6 — c6poc B aperax,

Pue. 7-53. Hapecteracun”
ka CM-1247 npouasozgu-
TeisnocTe0 2 T/ ([lpn-
AYKCKRY - 3aBOL  CTpOM-
TeNBHUWX MAMHH}.

I = sarpysxe W3BECTH (4epes
PELICTKY B IOACTDANBACMOM
sarpysouroM Gyagepe), 2-—
AKE AAS BHTPY3KH HEXOTAAR]
3 — raTpybok Axx OTBOZA W3-
BACTEOBOTD WOAOES; € — MOA~
BOAZDOAN AAS FEIMEHNR
HIABECTH,

568

508

-'-'_'E
750

s a2 00

2850

Fecii)

5

550 |
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Tabauua 7-31

Fa6apuTel W NpucoeAHHATENbHLE pasMephl (MM) MeXAHHYECKHX MEWanoK
H3BeCTKOBOro Moixoxa {onwmitHbix) TK3, x pHc, 7-55

o g [l Ja o 2 Js]aJafala]a]a]alaln

8 200014180 | 3740 | 663 | 20801200, 812007 501 50) 25 (100]1201 80| 20 | 2410
16 2608 (47201 4280 ) 663 {2690 (1800 8(1400| 80 80| 32 | 100 |20 100( 20 | 2810
25 3004 | 5325 4765 | 560 3080 (216010 — |100[100( 50 ) 100 (20| 125( 20 | 3200
40 3428 | 6270 | 5734 | 804 ;3450 2400 | — | 22501257125 50 | 100| 20| 125 20 | 3800

Pye. 7-55. Memanku Mexa-
HHYECKHE  M3BECTHOBOTO
Modoka, V =8, 16, 25 u
40 m? (cnmthme), TK3.

! — nxonfeoRE; 2 -« BX00 Ha-
BECTKOBOTO MOADER: S— PHIXOL
H3IBECTECBOrG MOMOKA; £ — BH-
x0f8 mwaaMa; § —aat ortbopa
ngol; & — nepenws; 7 — BXod
BORB! AMA [TPOMBIBENK.
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i \.\\'_l \‘:“lf
s T
2(3,79)
. : —
‘I_\ K QF
3 ;‘“3 s.af
faﬂfﬂf- ; et 40, 25) t
i B
3 8
202429, 3 A 3(5,25)
L 250
2,75 L1 8
iy ‘;’ -j
)
2
7
¢ 1l .
I —_—
2 i
N
Pt L

298¢ —=.
Prc. 7-56. Coaepacteoputens pearentos Dy = 450 mM (C3TM),

I -= BIOK BOAH IX9 PACTROPEHNR COXH; 2 — BYOX BOXH AMd MPOMHBRW; 3 == BEHXOR DAGTBODA COMM; f — APERAN;
§ — coyck pasayxa; 6 — PuAMTPYROW MR MaTepHAN.
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TenAguIgnngin
Ly A S
L
2 =% Fha : ] b
: T
Y

Puc. 7-59. Baku {onuThRE)
149 Xpaxexus cephol Kuc-
TOTH M meaows, V = 16,
32 u 40 M? ¢ MOZOTPEEOM
(TK3).
] — n0ABOA ¥ BHXCA DeaTeHTa;
2.— NORBOA BIEYYMHOH JXHHRH
# CHATOFO BOILYXE; § — WTY=
nep AAR  MAHOBAKYYMMETPR;
4 — BOAIYIBHHE; 5 — WTYUER
AAR ypoBHEMEDA,

AIOSREER

Puc. 7-60. Mogorpesatenn Kk 6akaM Ang XPaHeHHs KHCAOTH M mexoun (TK 3).
1 — 8x0a pOAW Ba oborpen; 2 — auX0A Tpewmed BOAH; 3 -= CHYCK HOZM¥XA.



Ta6nuna 7-32

MpHcoeanAHTEAbHBIC pasMephl (MM) GakoB ¢ 06orpeBoM LN XpaHeHHd
cepHON KHcanTE! H menoyn TK3, w puc, 7-59

52:;—;:“:; p | H | L | & Ly Ly Ll al 6 1e| e e
16 2000 2385 | 5700 4460 256049 95045 [ 184011500 [ 1100 | 350 | 350 | 400 | 250
32 |2600 (30006494 |5270| 3270-+10,5 | 100016 [2320] 1600 | 1100} 400 | 400 [ 250 | 250
0 |00 — | — | — — — | — { — [1200]500( 500 300|300

Ta6auwa 7-33

MpucoeAHHHTENbHBE pasMeps! (MM) moporpesarenel K OakaM XpaHeHHH
KHCIOTH W Welo9d, K pHc. 7-60

Bax eukocrbio, D, t 1 I [ I I
15 2024 2360 1200 760 700 1650 1210
40 2632 3470 1740 690 1200 3050 1750
Paspnen ocemoi
HECTAHANAPTH3UPOBAHHOE
BOAONOATOTOBHUTEJBHOE OBOPYIHOBAHHE
(H3TOTABJIUBAEMOE ITTPH MOHTAXXE)
§-1. OCBETJHUTEJIH 8-1—8-3 (ROHCTPYKTHBHAA CXe€Ma K

PaBoune gepTeXXd HOPMaJbHOTO p-
Ia OcBeTAHTeNell, B KOTOPHIX OCyule-
CTBJIRETCA H3BECTKOBaHHE W/H H3BeCT-
KOBaHMe ¢ Xoarynsusedi, paspaborannl
CKB BTU. OcxoBunie mapaMeTps Ta-
KHX OCBeT/HTeNell nmpHBefieHH B Tada,

OCBET/IHTE/ISAM, NMPHBeAeHHHM HA pHC.
8-1, mana #a puc. 5-1,4, K ocBerJHTe-
asiM Ha puc. 8-2 KOHCTPYKTHMBHAfA cXe-
Ma NpRBenena Ha puc. 5-1,6).
OcHOBHEIE NApaMeTpei  OCBeTJHTE-
ne#i Andg KoarynduHH IPHEENEHHl B
T4671. 8-4 1 na puc. 8-3—8-7.
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. TaGanpgsa B-1
OcrobRMe DapaMeTpHl OCBeTIHTeAefl AiA HSBecTKOBANAN KoHcTpyHumn CKB BTH

. TaGapuTime u }

PHCOSIAAATEABHBE pasMe

Hporsso- | Maxcumasi~ |[eomerpn- . Buicora M .
corcmimens | oo o | S | r::giln coversye 10t o, | i
BTH-63n 63 78 76 4250) 10200 8,0 84 81
'BTH-100% 100 125 133 | 5500| 10690 13,5 170 | 81
BTH-1607 160 200 286 7000 12247 19,38 280 81
BTH-250n 250 310 413 9000 | 13524 32,6 480 81
BTU-400x 500 650 |11000| 14889 49,5 750 8.2
BTH-630n 630 780 1240 |14000| 17 492 88,7 | 1400 8-2
BTH-1000 1000 1250 2127 |18000| 19740 | 147,06 | 2350 82

TaGawoma 82

pBH- 2(nnt) ocerantenet CKB BTH

K puc. 81 =n

e yeamae % BTH-100n | BTH-160s | BTW-250n | BTH-400n | BTH-63tu |BTH-1000
I -
D, 4250 5500 7000 9000 11600 | 14000-| 18000
D, 3750 5000 6000 8000 | 9000 | 11000 | 13000
D, | 100 | 2500 3000 300 | ast0 | 5000 s000
D, 1900 2500 3000 4000 4500 | 6000 | 7500
H 900 900 1000 1000 uod | 1100 | 1300
H, 8000 8440 9647 10824 11933 | 14542 | 16440
H | 400 4200 4550 4550 455':1 5250 | 4900
H, 1175 1500 2000 2700 4500 | . 6000
H, 1575 1400 1500 1650 17 2250 2500
H, 950 1250 1500 1800 2500 | 3000
H, 850 900 1000 1 1000 1000
H, 450 850 850 1000
By 350 800 900 11 150 | 1400
By - 500 5 400 850"
By 1250 1300 1300 1300 { 1500 | 1550
k, 400 400 500 700 750 | 1000 | 1000
hy 350 100 660 750 900 900 1120
&, —~ 150 900 500 s0 |  s00 | 10s0
k, - 250 800 900 noe | nso 900




H podosscenue mada. 8-2

?ﬁ°;‘;§;‘,§'§'§° BTH-68w | BTH-100w | BTH-160m BTH-250n | BTH-00n | BTH-680% | BTH-1000m
of - 10 0 0 0 0 0
ad — 10 10 15 1s 18 15
a 200 200 200 300 300 400 400
I ~300 T00 400 525 650 800 950
i, 400 700 600 650 900 1050 1700
I, — 650 900 1300 1550 1800 2250
1 — — — — 2207 1975 2819
I - — — — 1852 2027 2435
OTMeTRa 3,95 4,35 5,10 5,92 6,75 7,95 9,40
A M
TaGbanna 83
Haanauenue W ycaosnsie AuaMeTpsl -rpyoonpoasonon (mm) oceeTanTeseA CKB BTH
K pHC. H 8.
L ——
[3
= = =
2 nosn- 5| £ 8|5 |8|8/(¢§
uUHA KA Hasuauenne tpybonpoeoza - - - = = E" =
pHCYHHKaX E s EI. la E B g
! Mogaua ucxozHol BOZH 150 { 200 | 250 | 300 | 350 | 400 | 500
2 Buxon w3eecTxoBandod somm | 150 | 200 | 250 ) 300 | 350 | 400 | 500
3 Iogpoa H3BECTKOBOro MOAOKa | - 20 20 25 32 40 50 70
4 Moagoa pacTeopa KoAryas- -
'5 'ran R -CIJ ..... 10 15 15 15 ?0 25 3R
onnon pacrsopa ROKY AsiH- !
- 10 15 15 15 g - 25 32
6 Jpenaw oceerauTeag. . . .| 80 | 100 | 100 | 100 | 1! 20 | 250
g %peum nriaanoyn&o-run-rexs 50 80 80 8 | 0 | 125 | 150
ponyeka (pysHoe ynpasje-
une){y...}:..yp 15 20 25 32 49 50 70
9 [iponyexa (an'ronarmecxoe . . ;
yOpaBReMHE) . .+ . + 4 . . . o] 321 50| S0 | 70 80 | 100 | 125
Io 0aBpaT perenepapyeuux _ !
FOJL (OT NPOMBIBKH MEXaHWHEC- _ I
KHX GHABTDOB} e + o + o o o 70 | 100 | 100 | 125 | 150 200 | 250
H HNoagox Bozu Aasm uponusxn
OCBETAHTEAA + o « o o v o o « 50 0| 0] s0{ 70| 70 | 100
Tatanna 84
OcHoBHbE papamerpH Ocneunre.nen AR KOATYRSOHH
Tponaso- . a Ne
AHTEAL- M Awamerp, Bricore Macen xou- | Harpysounag edn Ke abxoaep-
HOCTb, | ‘PHCYEKa MM OCBETANTEAR, | crpyknum, xf | macca, T mere EaTean
ulfy MM BHAA
100 83 7000 9900 22647 250 1334x MoTanN
150 84 7300 6965 21 890 250 835899 JoT311
230 B5 9000 7650 38 256 400 929322 JIoT3I1
450 8-6 12 500 8650 57 863 1000 764277 JoTaMl
350 8.7 12000 11 600 75000 1050 — XoT3n
Mo TOI = Mockoncuee, o ToI L Moumibesotn, Ko TON - Kepraxoreros, Te1eons Tenaosaexrponpocta:

12—42¢
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Puc, 8-6 Oceersutens Bas xkoaryasund. Boaul Teoa LUHHH-3 (astep E. &. Kypraes) nponus-
BOBHTEMBHOCTBID 450 Mifa.

I — pxon ofpubaThHRaeMoi BOAN: ¥ — BBOA DPRATERTO®; 3 — BHIXOR BOIRYXE; 4 — BUAAYXOOTIEAHTEND; & =« BHXOA
KoaryARpOBaHHOR BOAW; § — PRCHDeAeANTENDHHIN KOAACKTOP; 7 — CAYCK B ADeHAN; & — NepHoaRuecKad Npo-
Ayeka; ¥ — HeRpePUEBHAR Npoayska; J§ — wAaMOcHOPHHK.
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Puc. 8-7. OcBeTantean Aaa -

koaryasuuy (npoext Xo

TIHI--BTH) npouseozu-
TeApHOCTRIO 350 Mfd.

I —noipom  ofipafaTrBaeMoit
8024 Dy =300 MM; 2—0TB0R

KoaryAHpopaunol Boan Dy =

= 30 MM; IJ—BOIAYXOOTIEAM-
TeAb; €— pRCRpEACANTEeAbHAN
tpyba (12 mr. Dy = 150, sa-
KAHUHBA LA ACH CMEHAMM CUN-
douw Do =148 u D, =115
§ — ApOCcénbHRY SACAOHKE Ri
Tpydax (uspes oANY); § — [ra-
MonpHemuag Tpybe (8 wr. Dy=
= 1100, B kax a0l 8 0kOH BH-
cotolh 1000 MM W WHPHAOA
120 un}; 7 — WAAMOYDAOTEH-
Teab; § U — eOopHNA KOXACH-
Top D =300 Tpyln, oTRO-
ASUIAA  OCABTAGHRYH: SCAY M3
WALMOYTIAOTHUTEAR € PETYAH-
pyoweR 3aABHNKKOR (HE Noka-
zanal, M — cOOpHWA Aeaofl;
i — pacopefeATeAEROE YeT-
poficTed,  J2 -= BepTHRAABHARA
CMECHATEABBAN neperopoiKa
(B wr., b kamaod 150 oTRepoTH
D!, = 100); 13 — pepxHsd pac-
NpeNcAHTeNbHAN peweTHa (2400
OTBEPETHA Dy = 12); 14 -ape-
HAMRHER KOANEKTOP; 5= AHHHN
nenzepusnon K uépHOANYe-
cRof npoxyexd [ — eaox pac-
TBOPA KORTYRAHTA; 17 — BROL
pacrecps MMAA; I§ — coyex &
apeusd; J9 —BeaR HA RPOMNS-
KY EOMEKTOPR NAAMOYTRQT-
HHTEAH.



8-2. YCTAHOBKA 1Jif
MPHFOTOBJIEHHA PACTBOPOB
MOJIHAKPHIIAMHIA

¥YeranoBka tuna YPII-2M aas pac-
TBOpEHHA NOJAHAKPHIaMHAa (I'IXA),
paspaGoranuas [IKB AKX (pnc. 8-8),
nNpefyCMaTpHBaeT  JHCIEprHpoOBaHHe
8-~10%-nore reas ITAA ¢ gomenme-
HHMEM ero KoHuenrpauuu jao 0,]1—
1,0% ITAA. [TpuroToBsieRHe pacTBOpa
[TAA ocymecrsasercs B 6ake 2 eMm-
KocTeio 1200 1 npe moMowln mpomes-

JAepHOAl Memanxu ¢ motopoM 7, [Ipo-
AOJXKHTEAbHOCTh LHKJIA MNPHTOTOBRJE-
HuA pacreopa ITAA, Brioyas omepa-
IHK 3arpyskH, pasMelHBaHUA H Te-
PEKAYKH pacTBOpa B pacXoIHHi Oak
10, coctaBnsier 2 4, T. €. NMPOU3BOAH-
TENBHOCTE  YCTAHOBKH  COCTaBJfET
600 nfa.

[pu weGonbwom pacxone MAA {(mo
600 n/u) moxkuo rotoBath 0,1%-HuA
pacTBop B Gaxe 2, mpH GoabmeM pac-
xone TIAA B Memanke TNPHIOTABMH-
BaleT 1% -HEIfI pacTBOp ¢ JAOBEHEHHEM
koHneutpanuu go 0,1% B Gake 10.

2352

1550

2138

gag

a)

Puc. 8-8. Ycrtanopka 1A NpPMroTORAEHHA PacTEOpoB [TAA
THoa YPII-2M.

& — offilunfl BHA YCTAHOBEM] § — cXema YeTanoeeu; § — noxBOR BOIN
na pacteopenue MAA; 2 — Oag-Memansxa eMxocTbio 1200 A xam pac-
Ta0penns [TAA; & — cuyck B xpenawt; €-— wpan npobxoenfi CaakRu-
xoupf D!r = 50 {I1u6Bk); ;§ — UHPEYASUROHHHT MepeKauMpalomHi
Rato¢ THOA 2x-20/80n, Q = 20 u¥fu; K =[25,2 M BOA. CT.; 8 = BAex-
TPOABHTAYEAL (K  HACOCY);~ 7 — 8AeMTPOARMIATENh (¥ MEIE&Ake)
AQ-2-46-2, N = 4 xBr, a = D60 o6/MHH; & — kpaE HNPUOKOBMA
.Dy = 40 (11466%); ¢ — pacraop ITAA B pacxosunfi Oar; J — pac-
xomuuf Sax [1AA; 7T — ¢,1%~uil pacTeop ITAA,
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8-3. NEKAPEOHH3ATOPDI
Ta6anua 85

. Buifop THNA AeKapGOHM3ATOpPA B SABMCHMOCTH OT TIPOH3BOAHTEALHOCTH
H XKapGOHATHOA ECTROCTH BoAM (aabOom cepun HI-1, ¢ lekapGoHH3aTO iy,

CaHTexnpoexT)
Kapbonatnad #ecTkocTh oGpabaTHnzeMol BOaH,
MT=9KB [
r;.?l?r‘;?ll:::- Auamerp Haguens Pacxoa — I 6-8 | -1 I 1214
HO::T& D g MM 233:;)::?::’0 Bo;’.’)’ia’ BHCOTA HaCaakH kogeu Pammnra Hl(.p’ M
29-3 | 31-33 | 34-36 | 3739
Liudp aewapbounaaTopa
15 565 0,25 375 5230 B240 w5250 B260
25 730 0,417 625 B231 B241 Basl B261
- 50 1030 0,833 1250 B232 B242 B252 5262
75 1260 1,25 1880 B233 B243 B253 EB263
100 1460 1,67 2500 B234 B244 EB254 B264
125 1630 2,08 3100 B235 B245 B255 5265
150 1750 2,5 3750 B236 B246 B256 BE266
200 2060 3,33 5000 B237 B247 B257 B267
250 2315 4,17 6250 5238 5248 5258 B268
300 2520 5,0 7500 B239 5249 B259 5269

_ TaGanma 8-6
TaGaputnsie 4 mEHCOSTHHATENbHEE pasMepsl IekapGOHHAATOPOB K pHc, 8-0 7 Tab6n. 8-5

MagcHMAABHAR MACCa
IB‘:::E:E Mluchp D;. MM Df,, MM ¥, MM Dg, MM ?}’:"fﬁf‘ Koaﬁill;b&:r:?.;‘?ﬂuaun

| 5230 4500 860

' 5240 4800 920
S 70 .| 8 | 100X100 80 | oo o7
B260 5400 1030

B231 4500 1270

B241 4800 1360

00

730 B251 80 100 130130 1 5100 150
B261 5400 1540

5232 4500 2950

B242 4800 2410

1030 - 125 150 180180 150 5100 9580
5262 5400 2740

B233 4500 3300

5243 1800 3590

1 290 17.

1260 Ross 50 175 2202 5 5100 i
5263 5400 4000
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IT podorrcenite mata. 8-6

dnametp

1
D)f, MM

2
D},, MM

axa, Mm

3
Dy wm

BrcoTa

MagcEumanbrad Maces
KOAOAMH € HOABLAMH

m e H. Pamura, Kr

B234 4500 4260
5244 4800 1570

14

O | posg | 17 200 | 250x250 | 20 | o o
B264 5400 5100
235 1500 5270
4 4

1630 | B ]y 225 | osoxos0 | 905 800 5770
B255 5100 si6o
B265 5400 6550
B236 1500 6550
B246 1800 000

1790 200 250 310310 950
Bs6 5100 7470
5266 5400 7950
B237 1500 8400
6247 2800 5000

2060 995 300 1 355355 | 300
5257 5100 9610
B267 5400 10 230
B238 4500 10 600
5248 4800 1 350

2315 250 300 3903 390 300
B2s8 5100 12100
B268 5400 12823
5239 4500 12500
5249 4800 13400

2520 300 350 430X 430 350
B259 5100 14 270
5269 5400 15180
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HexapSoaH3aTopbl — anmapatsl BAA YAaJeHHd H3 BOOW cBoGogHOR
YraeKucnoTH AaHun Ha puc. 8-9. Ilo ta6a. 8-5 npomssomurca BHGOp THHA
NekapOoHH3ATOPa B 3aBUCHMOCTH OT MPOH3BOAMTENLHOCTH H PaspymiaeMofi
Kap6oHaTHOf XecTKOcTH, B TaGi. 8-6 maHbn ocHOBHBe raGapHTH npekapGo-
HA33TOPOB.

808 stepzy

2(53) \* | l/z(r;)

2(zj) -
3(zy)
2(z;}
e Dau .
= (Womua Fawued,
&

Puc. &9. HexapGounsa-
TOPH NPOH3BORKTENb-
HocTbIO 15—300 MY/
{Cautexnpoexk?, anb-

- Gou cepur H1-1),
M. Tabn. 8-6.

Flaxa,
! N - fara) 1 — stixox XekspOOHASH po-
. #aHHOA POAW; 2 — BLEIXOR

. poaxyxa; 3 — #gon aexAp-

1 - SOMHBRPYeMOR ROAM; 4 —

Hacanxd W3 koaew Pamura

25x 26% 86; S~ mzox -

nosAYIa; § — CHUYCK B Xpe-
HAX.

‘ 182 4 6/‘
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Pasgen mesarTsifi

NMPUHUMMHAAJDBHBIE CXEMbI -
H KOMITOHOBKH OBOPYJAOBAHHA
BOOONOATOTOBHUTEJDbHLIX YCTAHOBOK

9-1. OBLUME MOJIOXKEHHUSI

QCopylLoBaHHe EBOIONOATOTOBHTENb-
HRIX YCTAHOBOK B NTaPOBLIX KOTEJbHHX
HH3KOrO JAaBJNEHHH, BOLOrpeHHHX H
KOMOHHHPOBaHHX (¢ NapOBHMH H BO-
NOrpefiHEIMH KOTJaMH) pacnonaraer-
¢fl, KaK MpaBy/0, B NOMElleHHH caMuX
KOTeNbHHX, pexe (NIpH pacxogmax BoO-
bl Ha ropsdee poaocHaGkenue Gonee
500 m3%/4) —B npHCTPOAKAX HAH OT-
OeNbHBIX 30QHHAX, COBMEMICHHHX C
NPHPENbCOBHIM CKAANOM PeareHTOB.

PasMellieHHe BOAONOATOTOBHTEMBHOH
YCTAaHOBKH B KOTEJBHOH MMeeT cre-
JyIolIHE HPeuMYUlecTBa: COKpaiaercs
JJTHHA COEJMHHUTENBHBIX TPYBONPOBO-
IOB, OTNafaeT HeOGXOAHMOCTbH COOpY-
KEHHA CHeUHANbHHX OHTOBHX MOME-
HIEHHH H B HEKOTOPBIX CHAyYasXx NMOsE-
ARETCE  BO3MOXKHOCTE  COKpPAIEHHS
OEepcoHasNa BOJONOATOTOBKH 34 CHET
HCOOAb30BAHKS NIEPCOHANa KOTEeNbHOH.
C npyrofi cTOPOHH, NPH PasMelieHHH
BOIONOLTOTOBKH B KOTEALHOA TPYAHO
pelaercs BOMPOC TNOCACLYIOIIErC e
pacuiMpeHHss H YCIOXKHACTCA NOCTAB-
Ka peareHTOB; JKeJaTeNbHO OCYIIECTB-
AT XpaHeHHe PeareHTOB HENocpea-
CTBEHHO V 3IAHHA BOLONOLTOTOBKH
(kKaK npH KOCTaBKe aBTOTPAHCIOPTOM,
TaK ¥ 10 JKene3Hol popore).

IMpn KoMnoHOBKe 060PYAOBAHAS
JONKHB cOGJI0NATLCH NepeuHCTIeHHEe
HH}€E OCHOBHEIEe TpefoBaHHS.

Pasmentenne o6opyI0BAHRA J0NKHO
o6ecneuHBATh HOpMaJbHOE OOCHYyMKH-
BaHHe annaparta. B QHALTPOBaJbHOM
3aJle paccTofiHHe 3aiHell CTOPOHH
GUABTPOB OT CTEHH 3LAHHS He NOJMXK-
Ho OmTb Menee 500 MMm. Paccroaune
Mexay QUIbTPAMH AOJMKHO OHTH Ta-
KuM, uToOM CBOGOLHBIA NMPOXOA MEX-
Ry Tpy6onposofaMu OOBASKH (QHIBT-
poB Obi1 He MeHee 700 MM (AJst yHH-

¢puOupoBaHAHX ¢HABTPOB 53TO 0fec-
meynBaeTcss  PacCTOMHHEM  MeXay
¢uAnTpaMu okoao 1200 mm). Ilpu Ha-
JHYHH CBOGOJHOTO MpoOXoAda ¢ 3afiHell
CTOpPOHH OHALTPOB 3TO PaccTosfHHE
MOXer OHTh yMeHmlledo Ha 300 MM,
[Mpy pacnonokenuyu GAILTPOB $poH-
TaMH ApYF K APYry WIHpHHA o6pasylo-
erocs Kopuiopa (B 4HCTOTE) NOAXK-
Ha GuiTp He MeHee 2,0 M. Komnonos-
Ka 0O0OpPYHOBaHMS HOMXKHa ofecneun-
BaTh BO3MOXHOCTb JasbHedllero pac-
AP EHAS BOLONOATOTOBUTE/ILHOH
YCTaHOBKH.

HAns cokpaimieHyss KOMMYHHKaNuA
CKNalcKoe X03ffCTBO AOMKHO OHTH
M2KCHMAJbHO MNpHOJHKEHO K BOJO-
INOATOTOBHTENLHOR YCTAHOBKE H 1O
BO3MOKHOCTH H3OJHPOBAHO OT (QHJLT-
POBaNLHOTO 3aJa; AJAd H3BECTKOBOrO
X03AfcTBA 3TO TpefoBaHHE ABAAETCS
obfA3aTenhHHM.

I'pomosakoe oGopyaoBaHHe —
OCBETJNTENN, TeKapGonnsaTopH, Gakn
QCBETJeHHON H [eKapOGOHHSHPOBaHHON
BOJIbI, pPegepByaps MOKPOTO' XpaHEHUd
COMH — PACHOJIATAIOT HA  OTKPHITOM
BOSAYXe C IPHMeHeHHeM B HeofXoau-
MuX caydasx o6orpeBa H TennoBo#
usoaauuH. TIpe pacno/ioKeHHH OCBeT-
JHTENEH BHE 3JaHHA MOMelleHHE TION
HHEM COeAHHAETCA TeNJALM KODHIOPOM
¢ BOAONOATOTOBHTEALHOA YCTAHOBKOH,
4 cBepxXy JAenradercd Temaas Hal-
cTpoiKa.

Baxu pas xpaHeHus Kpenkoft cep-
HOfl KRCAOTH H €IKOTO HATPA ClelyeT
pacnosaraTh B 3aKpHITOM MOMEWEHHH
N0 CAEAYIOUIHM CO0GpaKeHHAM.

2) Tlox 6axamu Ans XpaHeHHA cep-
HOMt KHCJOTE HeOOXOAHMO AeNaTh NOMA-
noH (no o6beMy paBHBIA €MKOCTH OA-
HOro Gaka), o6/MUOBaHENE NUHa6a30-
BHIMH TJAMTKAMH Ha cay4afl npoamuBa
kucaorsl. He apenupoBaThs NONAOH
HeJab3fl H3-3a aTMOCHEpHEIX OCaAKOB;

185



JpeHHpOBaTL B OOLIMHYIO KaHAJIH3%-
ILHI0 HEBO3MOMXHO 0 KODPPO3SHOHHBEIM
cooBpameHuaM; fenaTk CIEUNANbHYIO
HefiITpaJH3a0HOHAYI0 YCTAHOBKY CO-
BepnienHo  HeoGocHoBanHo. Pamuo-
HAaJbHBIM  OCTAeTCsl  pacloJoXeHHe
HUCTEpH B 3aKPHITOM NOMEIIEHHH.

6) Ha BoaomoAroToBNTedLHEIX YCTA-
HOBKAax HCIOJAL3YETCH TeXHHUECKas
cepHasd KHCJAOTa, NOCTaBAseMas M
3HepreTHYECKHX Ieslelt M collepiKamias
He MeHee 92% H.50, Uz onwmra
3KCIAYaTalMH H3BECTHbI aBapuilHbie
CAYYaH 3aMep3aiHd Ha OTKpPBITBIX
CKJIAAaX KHCJIOTE HECKOJABLKO OTIHY-
Holt XKoHUeHTpauuu. Temmepartypa 3a-
MEep3aHHs CePHOH KHCAOTHL B 3aBHCH-
MOCTH OT KOHLEHTDAUMHK pe3Ko xoJued-

HOH OCTAHOBKE ROAONOATOTOBKH, Kak
3T0 H HMeJO MeCcT0 B BOJOrpeHHon
KOTEJbHOH T. JuekTpocTans. (romae-
HHe B CKJajax cepﬂoﬁ KHCAOTEL CJe-
AveT pAcCCYHTHIBATE Ha TeMNEPaTypy
B noMeweHnn +5°C.

9-2, YCTAHOBKH HATPHH-
KATHOHHPOBAHHA

BoaonoarotoBuTensHEe YCTAHOBKH,
pafortaljoLine NnO cxeMe HATpUil-KaTHO-
HUPOBAaHUSA, MOTYT ObTh pa3JAHYHHIX
THTIOB B 3aBHCHMOCTH OT THIIA KOTeJb-
HEIX {Taba. 9-1).

CxeMa U XOMIIOHOBKA, NpuBeAeH-
Hule Ha puc. 9-1 u 9-2, ocyuecTBAeHH

JETCA:

Corepmanue

Teunepatypa

B CcepuH YHHQHIUMPOBAHHBIX THIOBHIX
NPOEKTOB KOTeabHbIX ¢ KoTaami JKBp
(CantexnpoexT). BogonoaroToBHTEAb-

H1804 % samepsaing, °C

87 +4,1 HBle YCTAHOBKH B THNOBHIX TPOeKTax

89 —4.3 NpHHATO 0003HAYATE N[O [OHAMETDPY

91 —17.3 YCTAHOBMEHHBIX (QUILTPOB, TAK KdK B

92 —25,6 3aBHCHMOCTH OT Ka4ecTBa HCXOAHOH

93.3 —37.8 BOALI TNPOW3BOJAHUTENBHOCTE  MOMKET
3HAUHTEAbHO H3aMeHAThbed. Hanpuwmep,

JT0_ cBOKCTBO DPACTBOPOB CepHON MpH yCTaHOBKE JBYX HATpHHE-KaTHO-

KHCJTOTH MOXKeT IPHBECTH K aBapuii-

HUTHEIX praAbTpoB AuameTpom 1000 MM

Tatarsua 91

Tunst BOXONOAFOTOBHTENBHEIX YCTAHOBOK, PaB0TalOWHX N0 cXeMe
HATPHA-KATHOHHPOBAHH R

Tun kpreasnoit

Tun POLOOOIFOTORHTENBHON YETAHORHHN

TMapobas ApOM3BOACTREHHAR KOTENb-
Han

lapoeasn OTONHTEABHO-[IPOH3BON -
CTBEHHAs KOTENbHAS ¢ 3AKPHITOH CH-
CTeMOH TennocHabXKeHHd

HByxcTyneHuaToe HaTpHA-KATHOHWPOBAHME ¢ HHT-
paTHpoBaHHEM H aMHHHposaHHeM (HAR 0Oe3 HAX)
¢ nojaved XBMHYCCKH ofpaGoTanHON BOLB B measpa-
TOD RHTATENBHON BOAB (cxéMa — pHe. 9-1, Komno-
HoBKa — plc. 9-2)

Tlapopas KoTeAbHas ¢ OTKPHTOA cH-
CTEMOR TenNMocHAGKEHHd

KoMGuuHpoBaHHaT KOTEbHAA ¢ yCTa-
HOBXKOH NapoBHX H BOJAOTPEHHHX KOT-
JOB C OTKPHTOH cHeTeMOoH TenaocHas-
HKeHHa

QOnwocryneHuaTee  HaTpHA-KAaTHOHHpOBaHlie JA7d
NOANUTHKH TENJOCETA ¢ Mojaued XHMuueckH obpabo-
TaHHOH BOAB B NeaspaTop NOANHTKH

JsyxcTynenyaroe HaTpHi-KaTHOHHPOBAHHE C HHT-
paTHpoBaHHeM H aMHHUposanhe {(Wau 6e3 HHX) and
NMapoOBEIX KOTAOB ¢ Bogadell xumuueckH ofpaborau-
WO BOIB B IEASDATOP NHTATENhHOH BOAH (cxema —
pHC. 9-3, KOMTIOHOBKA — pHe. 9-4)

Bosorpeitnan KOTebHad ¢ OTKPHTOR
HAH SaKpHTOA CHCTEMOR TemjocHabxe-
HHR
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QOnHOCTYNEHYATOE HATPHA-KATHOMHPOBAHHE ¢ MO-
nauefl xuMadeckd obpaboranvofl BOAH B aAsaspaTop

NOAMHTKH (cxemMa — pHc. 9-3, KoMNoOHOBKa — pHe. 9-4)



(p1  Tpex pereHepauuAX B CYTKH)
NPOH3BOAHTENABHOCTE MOXeT OHIThb:

Ofirad KecTKocTs, Mr-36s/n  [TpoHaBOAHTEMEHOCTE, M3/

3 25
7 10
12 )

Ilpruarasa B koMIoRoBKe (pHc. 9-2)
CXeMa CcKJiala MOKPOTO XpaHeHHs CO-
JH NpHBeAeHAa Ha pHC. 6-1. Cxema
YCTAHOBKH HHTPaTHPOBAHHS XHMHYe-
ckH o6paboTaHHOH BoABl TpHBeldeHA
Ha pHc. 2-12.

v

§ 1

1
I | g

Pue. 9-1, Boaononrotroeka Jas NAPOBHX Ko-
TeJLHBIX TO CXeMe NBYXCTYMEeHUaTOro Hat-
PHil-KATHOHKPOBANKR ¢ HHTPATHPOBAKHEM.

I — natprA-gaTHOHWTRWA $HRABTD nepBol CTYREHW;

2 — HATPHA-HATHOHHTHEA DHABTR ATOPCH cTYNEHH

3 — pesepean® GWALTP Lad nepaoh W BTOpOH CTyne-

Heit KaTHOHY DORAHHA: £ - YCTAROBHA HHTPATHPORARKA;

&§ — HexonHas eoga; § — o6paboTanHag poaa b zeaspa-
TOP NRTATEALAGH BOIW.-

Ha prc. 9-3 npuselleHa cxeMa BoO-
JOTIOATOTOBHTENLHOH YCTAHOBKH — Of-
HOCTYHEH9aTOE HATPHI-KaTHOHHPOBA-
HUEe AJA TeVIOBHX ceTell ¢ OTKPHITOH
CHCTEMO  TemocHabKeHus U AKBYX-
CTYREHYATOS HATPHH-KATHOHHPOBAHHE
¢ HUTpPATHPOBARHEM JUISl MAPOBHX. KOT-
Joe. [leppass CTYNeHb KAaTHOHHPOBA-
HUf ABAsieTcs ofulefl AN TemAOBHIX
ceTell M 1apoBHIX KoT/0B. KOoMNIOHOBKA
0BOPYNOBAHHA TAKOH YCTAHOBKH IJis
KOMOHHHpPOBAHHONA KOTEJbHOH C TpeMst
DapoOBRIMH MW TpeMs BOZOrpeflHBIMH
KOTJIaMM npuBefeHa Ha puc. 9-4. Ha
BOJIONOArOTOBHTENBHYIO YCTAHOBKY
nofaeTca HCXOAHAaA BOAA TIHTHEBOFD
KauecTea ¢ oGmeli ¥ xap6GoHaTHoH
HECTKOCTHIO 0KONO 3 3Mr-3KB/A (HKo=
=JKy). Jlag nuTaHHg DAPOBHX KOT-
nop rorosrTes 30 M3/u BOgH, AAd NOA-
MUTKH TEMIOBHX cerell — 170 M¥fu.

B KoMOOHOBKe BOAONOATOTOBHTEJb-
HOH YCTAHOBKH IO pHc. 9-4 CRNAA MOK-
pOrc XpaHeHus COJH BHUIOJHAETCH
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r g5 _ o
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Puc. 9-2. KoMnoHoBka BOAONOATOTOBHTENb-
Hol ycTaHOBXKH IO CXeme pac. 9-1 ¢ watpuii-
HATHORBTHHEMH QHALTPAMU RHAMETPOM
(0 mm.

] — HATPHA~KATHOHUTHHA HABTD DBEpBOA cTYNeHW
2 — HaTPHH-KATHOHWTHHEI QHARTP BTOPOR CTyhehw]
&3~ peaepputi hRATP ANS NEPBOA H BTODOA CTYDEHER
KATHOHHPOBARH:A; 4 — D2YOX pacTeOpa HHTpaTa; § —
MACOCH-A02aT0pE TRma HIO 2% pacTpopa HWTPATS;
§ — HACOCH HCXO0ZMON BOAM: J — NapOBOA MOAOTREBA-
Teab MCIOAKOA BOAW; § — G240K DOCTONKHOFG YDOBHR
B pezepEYdpe MOKPOTD XPAHEHHsS cOAH; 9 — pe3epeyap
MOKPOIrO  XpAMeHMA COAH: I — MEPHUE Hpenworo
pacTeopa coaM; II —cTON AnA  BKCOpECC-aHAAMSOB;
12 — pogopoafiHOR HACOC (BHEKTOR) AAA  YAAACHRN
TpPRIU.

&
-——L——--

Puc, 9-3, BononoaroToBHTeAbHAA YCTaHOBKA
Ans womGunaposanaofi koTeawsnoft no cxeme
OAHOCTYIIEHTATOrO HaTPUH-KATHOHHPOBAHKS
Iad NOZUHTKH TenJdoBol ceTH B JBYXCTYNCH-
qaToro HEITpHﬁ-KﬂTHOHHpOBaHHH C HHTPATH-
POBAHYEM ANS NAPOBWX KOTAOB.
{ — RaTpUA-EAaTHOHATHEA QHABTE Neproil cTYneAw;
2 — pesepaHMi  $uABTR;  F— HaTPHA-KATHOHATHMK
PHABTD 8TOpol CTyRewW; § — YOTAHOBHE MMTPATHPO=
BaNHA; J ~— HCXONRaH BOAa; & — oSpaGoTandan soRa
B AS3RPATOP DOANHTRE TenaosMx cereh; 7 — obpabio-
TaHHER BOAA B 1€aBPATOD NHTATRALHOA BOAH.
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Puc. 9-4. KoMooHoBKa BOLOMNOATOTOBHTEAL-

HOH YCTaHOBKH no cxeme pHe. 9-3 ¢ natpul-

KATHOHHTHHMH (UABTpaMH nepBolt CTYNEHH

nuametpom 2600 MM ® BTOpOH cTymenH ana-
meTpom 1000 MM,

J — HATPHA-KATHOHHTHEE DHALTDH TEPROW CTYHEHH;

2 — peacpEnoe MWECTO 2AA  PEClIMpEnHN  NepBOA
CTYTNEHN KATUOHWDOBAHKN. 3§ = HATPHA-KOTHOHWTHHE
BHAGTDM  BTOPOH  CTYHEHW; 4 — HacoCh HCXOAWOH
BOAH} & «~ TeNnNOOBMERHRK HENpePHBHCH TPOAYBER]
£ — napowoll mOAOCpPEBATEIE HCXOXHOA Boaw; 7 — Bak
BIPHEASNIER TPOMLIEKH HHABTDOD; § —HACOC BIPHX-
ARWHLER MPOMBBKH GHABTPOE; § — Sak pacTaO HET-
paTa HaTpHs; J) — Hacoc-mo3aTop Thoe Hi; 1f - pac-
xoauuA Gak KpenmkoTO pacTeopa coaw; J2 — Gak rRA-
POMEPETPY3KH PHALTPYOUEER MaTepHanos; 13 — oA~
BOIRHOA RACOC (smexrog} THIpOR2perpysKH GHABLT-
PYWWHY MaTepHaA0BR; Id — DUALTD PaCTBOPE COAH.

NpPHPEJpCOBHIfA, OTHEABHO CTOALRME,
pacCYHTAHHEI HA XpaHeHHe 3amaca
conM Ha 5—6 3umHuX MecsmeB. Cxe-
Ma TAKOr0 CKhnajga IpHBeNeHa Ha
-puc, 6-2. KomnoHoska BORONOArOTOBH-
TeALHOA YCTaHOBKH NO pHC. 9-4 nMeer
OTPpaHHYCHHYIO NepCreKTHRY pacimH-
peHus.

9-3. YCTAHOBKH BONOPOI-
KATHOHHUPOBAHHSA

BoaonoaroToBuTebHEIE  YCTAHOBKH
C BOAOPOA-KATHOHHTHHIME GQUILTPAMH
B 3aBHCHMOCTH OT TPeGOBAHHN, NPELD-
ABJAIEMEIX KOTEAbHBIMH, MOTYT BLITIOJI-
HATLCA MO CACAYIOMWHM CXeMaM:

a} BOJOPOR-KaTHOHHPOBAHHE C «TO-
NoAHoil»  perenepauuefi, OypepHbIE
buabTpy M AekapBoHM3aLHA RAd TOA-
TOTOBKH NMOANHTOVHON BOAH;

6) BOAOPOO-KATHOHHPOBAHME C «TO-
AOIHOH» perenepattneft qunpTpos, 6y-
tbepubie GUALTPH, AeKapboHusauHs H
ABYXCTYMEHYATOe HATPHA-KATHOHHPO-
BaHue AjdA [4POBHEIX INPOH3IBOACTBEH-
HEIX H OTONHTEABHO-IIPOH3BOACTBEH-
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HBIX KOTENBbHBIX C 3aKPHITON CHCTEMOH
renaocrabxenus (c mogayedi XHMHue-
cku obpalioTaHHON BOIW B Aea’spaTop
NHTATENBHOH BOAH);

B) BOAOPOA-KATHOHHPOBaHHE ¢ «rO-
JNofHOII» pereHepauuell ¢uaLTPOB, Gy-
(pepHBle DHABLTPLI, AeKApOOHH3ALHR ¢
nogayel ONHOH uyacTH AexapGOHH3H-
poBaHHOK BOAK B A€a3paTOp NOANHT-
KH, a ApPYrofl — uepes HATPHH-KATHO-
HUTHHEe GHALTPW NepBofl B BTOpOfi -
CTYNeHH B [easpaTop MHTATEJbHOR
BOJIHL :

[ocnennaa cxema ocymiecTBasgercs
IpH OTPHITOH CHCTeMe TelocHabxe-
HHA B NapOBHX HAH KOMOHHHpPOBaH-
HEIX KOTeabHBX (pHc. 9-5)}. Kommno-
HOBKA 000pYZOBAHHA BOZONOATOTOBH-
TeJbHOH YCTaHOBKH, palfoTalolled no
cxeme (pmc. 9-5), mas OTODHTENBLHO-
NPOU3BOACTBERHOM KOTENBHOH NPH OT-
KpPHITOH CcHCTeMe  TemnnocHabmeHus
npHBefeHa Ha puc. 9-6.

Ha BOZONOArOTOBHTENBHYIO yCTa-
HOBKY MOJaeTc HCXOAHadA BOAAa H3
ApTe3sHaHCKOH CKBAXHHE ¢ obuleil
KECTHOCTBIO 7 Mr-3KB/J, KapOoHaTHOI
KECTKOCTB 5,5 MI-3KB/T H CYXEM

Puc. 9-5. BoaonoaroToBHTeNbHAA YCTAHOBKA
AA8 KOTEAbHOR ¢ OTKpHTOR CHCTEMOH Tenao-
crabxeHHA O CXeMe: AIA MOLAHTKHM Tenao-
BHX CeTeli — BOLOPOA-KaTHOHHPOBAHUE C ,IO-
FonHofi* perenepauxeit $uALTPOB, Aekapbo-
HUM3LUKEA, AAd NAPOBEIX KOTACE — IBYXCTY-
newusroe HaTpuil-KaTHOHMpOBAHHE Jexapbo-
HHE3HPOBAHHOH BONB.

1 — BOAOPOA-KATHONETHRA $HabTD: 2 — pesepBHEA
BOLOPOA-KATKOHHTHUA huabTp; JF - 2ekapboumseTop;
£ — Gag AexapOOMHIHPOBAHHORA  BOAH; § — NHHHA
1eKapOOHMIRPOBAHHON — BOAM; O — Hacoc mexaplo-
HWAHPOREHEOA BOZH 218 NAPOSHX KOTAOR, 7 = Hia-
coc AcKapOOHMZNPOBEHHOR BOAR 104 MOASNHTEM Ten-
AGEON CATH; § — HATLAR=-KATHOHHTHHA HALTD nepRod
CTYOeHH; 9 — peaepbiuf HHALTD 1IN NePBON A BTO-
poOR cTymeHed KATMOHMPORAHHA; I — HaTphR-kaTno-
HHTHEHA QHALTP BTOPOR cTyneHy; JJ <= HCXOAHRA BORA;
12 == pfpaioTannad BONA & 1esPPOTOD DHTATEALNOA |
g0aH; J3 — olipafioTanues BodA B AeaBPATOD DOANHTEM
renaoeuy ceTeh; I4 — auuHn npd palote pesepBuoro
PuALTpa Ha BTOPOR CTVODEHH KATHOHMPOBARHMR, 15 ~—
Gydepublll caMoperanepupYOWARCE HHABTE-
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Pyuc. 9-6. KoMnoHOBKA BOAONOATOTOBRTENbHOH
YCTAHOBKH NO CxemMe pHC. 95 ¢ BOLOPOA~
KATHORHTHHIMH QAL TDAME pHaMeTPOM 2600 Mu
» HATDHR-KATHOHHTHHMH (HABTPAMH AHAMET-
pom 1500 mm.
I — pOACDPOI-KATHOMHTHEA DuALTP; 2~ HaTpuA-ka-
THROHHTHW R GHALTP NepBOA CTYHEHM; 3 — HATDHA
KATHOHATHHR QHALTD BFOPOR CcTYDEHH; 4 — pedepBa
uefl @HABTP TepROA H BTOPDN CTYREHH KATHOHMPO=
BaHHa; & — 068K MPOMMBEH  BOEXODOA~KATHOMMTHMX
HABTPOB; 7 = BaKk DPOMBBEH HATPHA=KETHOHHTHHX
HABTPOR; § — HACOC MPOMKBEN HATDMA-HATHOHMMTHHX
duaptpon; P — ackapbownsaTop; 1) — BEHTHAATOP;
11 = fax aexapbonvsnposaumofi sonk; I2 .- mepHHK
kpenkofl cepHoft KAcaAoTw; 13 — #ACOC MCXOAHOR BOIN]
I4 — NOADTpEBaTENb WCXOAROA BoxM; I5 - nHacoc ne-
kspOOHHIHDOBAKHOR BOLZM X243 FMOAMHTKM TEMAOCETeR;
6 — nacoc AewapSORMINPOBBHHOR EBOAW RIS napo-
BHX KOTa0B; I7 — peaepayap MOKPOLO XPAHERAHH
conn; 18 — Gauox NOcTOSHHOTO YPOBHA § pesepoyape
MOKPOrD XpaHeHnd COMK; J9 — wepnnK 26%-noro pa-
CTROPA COAH; A} — Gag FHAPONEPerpyIkH (PHARTPY K-
WX MaTepHaaod; 21 — BKEKTOP THApODEPETRYSHN;
22 — GydepHNN Camoperenepupy W Akce GHALTP.

ocratkoM 340 mr-sxs/n. J1aa nutaHug
NapoBHIX KOTJIOB rotoBHTcs 60 M%/u
BOOH, A TOAOHTKA TelsoceTell —
90 M3/u.

Ckaal cepHOf KHCJOTH ANA BOAQ-
NOATOTOBATENBHOH YCTAHOBKM, NpHBe-
JeHHOH Ha puc. 9-6, BHINOAHASTCH NPK-
PEJNBCOBHE, OTAEJLHO CTOALIMH, CXeMa
TaKoro CKAafa mpuBeleHa Ha puc. 6-5.
{Cepuas KucjoTa U3 CKA4MA HA BOHXO-
NOArOTOBKY NMepENaBAHEAETCA B Mep-
HEK /2 CKATHM BO3LYXOM.)

9-4, YCTAHOBKH HATPHH-
XJNOP-HOHUPOBAHHUA
BoaonoAroTOBHTENLHEIE  YCTAHOBKH

npH HeGONBIIOH NPOHSBOAMTENLHOCTH
MoryT paforate o cXeMe HaTpHA-

/
B

Puc. 9-7. BoaonoaroToBHTEABHAA YCTAHOBKA

ang naposofi KOTeALHOR NO cxeMe NBYXCTY-

NeREaTOr0 HaTpHA-KaTHOHHPOBAHKA C XAOp-
' HOHHPOBZHHEM,

1 — HETPHA-EATHORHTENE DUABTPE NepEOf CTYNeHH;
2 — pe3ppoduA QUALTP HNeNBOA  CTYNERH EATHOHHPO-
BAHMR; 3 — HATPHR (BTODAR CTYMEHL)-EAVP-HOHMTHLI®
SHALT pu; 4 — HCXORRAR BO0LD, & — #aTpHA=KATHOHY~
posaHyas BoAa pocge NepsoR cTymeun; & — obpado-
TauHAd BOAR B AeaSpatop NUTATeALHOR BOAMW.

xnop-Hounposanus (puc. 9-7) nas
cay4yaeB, KOrfd TeXHHYECKH M 9KOHO-
MHYeCKH TaKHe YCTaHOBKM ONpaBibl-
BaloT ceff Mo CpaBHeHHIo ¢ BOAONOX-
rOTOBHTE/MbHEIMH YCTAHOBKAaMH, pabo-
TAIOMUMU N0 CXeMe BOAOPOA-HaTpHA-
KaTHOHHDOBAHHA.

CxemMa HaTPHH-XJOP-HOHHPOBAHHSA
MOXeT OCYIIeCTBJATbCH IJs NpPOH3-
BOJACTBCHHHIX W OTOMHTEJbLHO-NPOAS-
BOACTBEHHHX KOTeibHHX. Eciu B na-
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Puc. 9-8. KoMnonoBKa Bogonoaorpesareasnof
FCTAHOBKM 1o cxeme puc. 9-7 ¢ pranTpamu
ruameTpor 1000 MM,

] = HATPHA-KETHOHUTHWA ¢uABTDP TepBOR CTYMEHN;
2 — peagpBHMA dHABTD, J— sa?ua-mop-nc-nuruuﬁ
GHALTD: 4 — pedepaHOe MECTO; & — DesepByap MOK=
r0 XpaHeHud cOAH; § — GaNOE MOCTCRHNOrD Y POOHA;
}m-—mepuux 26%-noro ﬁpac-rnapa coan; 8§ — maponoit
MOAGTpEBATEAD HEXOIHOH Boatl; $—Bax sSpHRAAOWER
OPOMBEEKH (PHABTPOR; " [0 — Hacoc WCEOANCA  BOAM;
1} — Hacoc BIPHRAAKOUWIEH TPOMEBEH QHILTPOL,
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poBof MIH KOMOHHUPOBAHHON KOTeAb-
HOH ¢ OTKPHITOH CHCTEMOR TemnocHab-
JKeHUH NpAMeHAMa cxema HaTpHi-Ka-
THOHHPOBAHHUA 1/ NOANMTKH Temao-
BBIX ceTeif, a ANS TNAPOBLIX KOTJIOR
OHa He NOAXOAHT, BO3MOXHO NPHMeHe-
HHe ¢ HeGoabLIMMH H3MeHeHHAMH cXe-
MBI, TIPHUBeReHHOR HA pHc. 9-7: mocne
NepBOH  CTYNEHH  KATHOHHUDOBAHHA
MOMKHO JAaTh OTBETBNAEHHE B Aea5pATOD
NIOKAHTKH TENJOBONR CETH.
KomnoHoeka o060pyRoBaHuH BOJO-
MOAFOTOBHTENbHON YCTAHOBKH, pabo-
Tawlled N0 ¢XeMe HATPHHA-XJOp-HOHH-
poBaHRA, LA KOTEJLHEIX ¢ HAPOBEIMH
KOTNAMH (3aKpBITas CHCTEMAa TelJo-
cHabxeHnd) npusefeHa Ha puc. 9-8.
Ha BogonoaroroBHTeNBHYIO YCTa-
HOBKY TIOLaeTCR HCXOXHAA BOLA apTe-
3Ranckasa ¢ obmeid ®B KapOoHaTHOH

xecrkoctblo 7,1  wmr-axpfan.  ITpows-
BOZHTENBHOCTL BOAONOATIOTOBKH
12 M3y,

B noMeitleHuH - BOAONOATOTOBUTE b
HOH YCTAHOBKH PASMEINEHH TPH HAT-

pHA-KATHOHHTHHX (uALTPA NepBOR
CTYNeHH H ABa HHABTPA BTOpOR CTY-
NeHH KaTHOHHPOBAHHSA, COBMeElIeHHOR
€ XJIOP-HOHHPOBaHMEM. PHJBTPEL BTO-
pofl CTYNEHN 3arpyMeHEl HAa BHICOTY
1.5 » aumuonuToM Mapkk AB-17 u Ha
0.5 M cyasthoyriem.

9-5. VCTAHOBKA
NPEXBAPHTEJbHOR
OBPABOTKH BOJbI

(MPEXOYHCTKA)

YcranoBka npenBapuTenabHOR oBpa-
GOTKH TIOBEPXHOCTHO# BORH, paboraio-
1A MO cXeMe KOATYJARUMA H H3IBECT-
KOBAHKE B OCBETAHTENAX ¥ TOMAHOe
OcBETJIeHHE B MEXaHHYECKHX (OCBeT-
JUTeIbHBIX}) GRABLTPaxX, NPEACTABICHA
Ha TPHHUMNHAABHOH cxeme puc. 10-2
(pacueT ycTaHoBKH naH B pasi. 10-1).

KomnoHoEka Takolf TNpefouHCTKH
npousBoguTeabHocThio 1000 M3y ma-
Ha Ha puc. 99,

Paspen necntoii

TMPUMEPDBI PACHYETA
BOAONMOATOTOBHUTEJIbHBIX YCTAHOBOK

10-1. PACYET YCTAHOBKH
NPEABAPHTENBHOR
OBPABOTKH BOJBI

(MPEZOYHCTKH)

HcxonHwe gaHuue Ilpousso-
ANTENBHOCTL YCTAHOBKM TIO OCBeT/eH-
#oil Bope coctasaser 1000 m3/u. Bona
nocJe NpeABaApHTEIbHON OUHCTKH TOfL-
BEPraeTcAd YacTHYHOMY 0O0eCconaHBa-
HHIO, TO3TOMY H3 obpabaTuiBaeMoft
BOAH ¢ 0CcOGOM TIIATENBHOCTHIO AOIK-
Hbl YAAJSTECS OpraRUuecKHe BewecT-
Ba N Keneso.

Hcxonnas Boja NMOCTYNAeT K3 BOJO-
XpaHuauma. AHanus BOAW B NEPHOR
MaKCHMANBHOH MUHepaausanuu {Mapt
1972 r1): cyxofi oCTAaTOK Sy =
610 mr/n; pH==7,2; ofmas xKeCTKOCTb
Xo=55  wMr-skB/A; KapfouarHas
KecTKocTe Myx=3,5 Mr-skefa.

Hounwi cOCTAR BOMKL:

MIfA MI-3Kef ) MIfR  MP-3EBfI
Ca 50,0 2,5 HCO; 214,0 3.5
Mg . 36,5 . 3,0 €l 116,0 3,0
Na 113,0 4.9 S0, 186,0 3,9
Fe 0.6 0,03 810, 1,6 0,04
£ Kam 10,4 z Ax 10,4

B nepuop nasogka MaKCcHMaJALHEE
3HaveHHa okHcasemocth 274 mrfx Og
H B3BelUEHHHIX Bemlects — 141 mr/im,

B coorBercTBHH ¢ mnpHBeleHHEIM
AHANH30M THIOTETHYECKHMH COCTaB HC-
XOMHOH BOBH TPpefcTaBied Ha pHC.
10-1.

Buop cxembo ob6pafoTku
BOJMH H pacueT OBOPV.IOBA-
H 1 q. IToAroToBKa NOBEPXHOCTHOH BO-
Ibl K MPOBEIEHHIO [Ipolecca XHMHYe-
cKoro ofGecconuBanus Tpefyer yAale-
HHA U3 Hee B3BeUIeHHLIX H OpPTAHHYE-
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HOCTb NpH AajbHeHilleM UYaCTHIHOM
00eccOAMBAHHA OTKAa3aTkCA OT YyCTa-
HOBKH AeKapOOHH3ATOpa,
OGecnevenne ykazaHHHX TpeGoBa-
HUH 6yAeT BHNOJHEHO NpPH NpoBeRe-
HHH INpOIleCCA M3BeCTKOBAHHA M Koa-
Puc. 10-1. Tunoretugecknit coctap uexopuoit TYJASUHH B OCBETJHTENAE C NOCHERYIO-
BONN, Mr-3KB(A. UM QHIBTPOBAHHEM HA OCBETJAHTENb-
HHIX (MeXaHHYeCKHMX) (HABTPAX.
Hns Gonee mOMHOrO yAaneHHa Op-
CKHX BelIeCTB, XKejlesa H cBOGOAHON TraHHUecKHX BewmeCcTB H XKejesa, 4a
YIAEKHCAOTH, NPH COOTBETCTBYIOHIEM TAKMKe NAs YKPYIHEHHS H YAyYUIEHHH
yBe/IHUeHHH 03Bl H3BeCTH OJHOBPe- OCaXAEHHs wWjJama, o6pasyiolierocs
MeHHO BO3MOXHO YAAJeHHE M CBA33aH- IPH H3BECTKOBAHHH, KPOME H3BECTH H
" HOM YIJIEKMCNOTH, 9TO JaeT BO3MOMK-  KOaryJasHTa, NpelyCMaTpHBaeTca MA0-

7

Ca=z5|Mg=30 | Na=43

Fe=0407

HCO;=35| §0,=33 | c1=30 ||
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Pre. 10-2, TlpurupnuaapHas cXeMa YCT2HOBKH npenzai)atenhuoit oSpaboTeu BoAm {npex-
O9HCTKA).

I.— ocneTamTeA); 2 — 58K NIDECTEOPRHHON BOAK; 8 — RACOC MUBECTKCBAWHOR BOAH, 4 — OCBETAMTEABHEA (MEXa
HHaeckuA) dHAbTD; § — GaH CcBeTAeHHOR BOIH; § — HocOC OCBEYAeHHOA BOAM ZAS COOCTBeUEMX HYME PONG=
BOAFOTORHTEALHON YCTAROBKN; F — AAcOC AAR BAPHZASIOUEH DpOMBBEY CCEATAMTEABBHX QHALTPOB; § — Gak
rereuepﬂunuux BOK 0T BBPHIAAIOUMIENA DPOMBBKH MEXAUHYECKRX (HABTROB; -— HACOC PETeEePATHBHON DOAH;
- PHCEOAVH Salt IGSHPYEMOrO DACTBODA KoaryauuTa; ff - wacoc-ZosaTop pacroopa koaryaguras 12— ruz-
PABAHHECKAS HHPHYASUMONHAR MENIAAKS HIPECTKOBOrO MOAOKA; JJ — HacOC HARECTHOBOTD MOJOXA; I4 — Hacoes
XOIATOD HARECTKOBOLC MOAOKN; IF — pacxosHER Sax 0,19¢=Hore pactecps [AA; 16 — Hacoc-gosaTop TTAA;
17 ~— nonorpepaTear HoxOXHOR BoAu 20 30 4 19C; J§ — map; JO — koHZeHCHT; 20 ~ HCXOINAS BONE, NonARAcMAd
Ab OPeXBADHTEABHYK OHHCEEY; 2F — HIBECTKODAHHAD BOAd; 22 — OcHeTXAeHMaA BoAa; 29 — OCHETAeHHAA BOAR
HE COOCTBeHHEE MYMAN BOAOAOGIrOTOBKH; §4 -~ BOAZ H2 HIPWXAZIOMYI0 TPOMWBHY CCBETAHTEALHMX (PHALTPOB;
25 — npOMKBOMEAY BOAE NOCKE OCHRTANTEABHMX (HALTROR B fak pereHepeTHEEKX BOA; 26 — nepesud OT OCBET-
AuTEAefl; 27 — pEreHepaTHBHAA BOUA B OCASTAHTEAL; 28— B ApeHam; 29 — ypaacune Wxama; 30 — Facwog
KOArYASHTA, ZOSKPYEMBA B OCBETANTeAL; 31 — MSBECTEOBOE MOAOKO, ROIHDYEMOE B OCHETANTEAR; 42 = 6, I0f-tH
pacTeop [1A A, XOSHpYeMHR B CCHETANTENL, 38 — DHPKYAMIACHHEA JEHRA HIDECTHOBOIC MO/NCOEA.
192 .



3HPOBK2 B OCBETJHTENb (DIOKYIAR-
Ta — nonHakpuiamena (I1AA).

B npeaBapuTenbHLIX pacuyerax mpo-

H3BOARTENbHOCTD YCTAHOBKH C YYETOM
10%-nH0or0 pacxoma Ha coGCTBEHHHE
HYXI5 OCBETJHTENSl H MeXaHHUECKHX
(QHIBTPOB COCTABHT!
=1000-1,1=1100 mM3%/u.

Hns ocymecrsieHus npolecca Ha-
BeCTKOBAHAS H KOATYJIALUAH Ha safaH-
HYI0 NPOH3BQAHTENBHOCTh NPUHHMAEM
K ycraHoske tpu ocBerantens CKB
BTH npouseoautenbnocteio 400 My
kaxawnf. IlpruuunaanphHas cxeMa
YCTAHOBKH TpeiBapuTeNbHON oO6pa-
6oTKM BOAM mpuBeneHa Ea puc. 10-2,

ITpoBesente npoleccOB H3BECTKOBA-
HHf H KOATyJsLHH OCYLIeCTBAsEeTCA B
COOTBETCTBHH C YKA3aHHAMH, MNpPHBe-
AeHHUMH B § 2-1 # 2.2, a:

a) mo3a KOaryJfHTa OpHHHMATCA
0,7 mr-sks/m;

6) nosa ITAA
1,0 mr/a;

B) kaxX BHaHo #3 puc. 10-1, npm
ocaxJedHH mn3pectkopanneM HCO; B
OEepPBYI0 Ouepelb OBHOBPEMEHHO YiAa-
JeTCH KafAblHfl, NO3TOMY OCTaToYHAad
KapOoHATHAN ILIENOYHOCTE H3IBECTKO-
BanHOA BOJH, onpeflessemas mo Tabn.
2-1a, 6yaer ue Menee 0,7 Mr-ske/n;
YYHTHIBAd, UTO MPH 3TOM HMeeT Me-
CTO COOTHOLIGHHE

[Ca]H. : K > [Hcoa]u. B [HCOS]OI:-:;

O3y K3BECTH OPH H3BECTKOBAHHH OI-
peAeasioT no ypaBHeHmio (2-1):

D=2t 4+35-07407=
=~=4,5 Mr-sks/ua,

rae 21 — comepxanue cBoGOZHOA YT-
JIEKHCIOTH B MCXORHOR Bofle, MI/I;
22 — srBHBanaent COy;
Tr) BeNHYHHA Oy
(5-1) B nauHOM

TPHHHMAETCS

[0 YPaBHEHHIO
clAy9ae He NpoOBe-

=]

|| Me=3 Na=49 |

1 8 é:
S| s0.=4 = y

10 4= 46 Cl=2% N&
=B - &

Puc¢. 10-3, Tunoretnecknit cocra® HaBectKo-
BaHHOH BOIAN, MI-3KBfi,

13—430

B
STV Ho A7
= ) v
22 AT N

3 th; — . ot
E‘-EE 50 c!aﬁnﬂfa. \ : {0y
£PY 3 NERE =
234 S0 HO05 !
- [ XY -
SR TN N
o5k W -
=52 004 5§ 8 'ph' { § 1 # 12
Puc. 10-4, Tpapux cootHowenuft CO,,

HCO7 u COZ™ B sasucamocts o1 pH soawu.

paercs, TaK XKak ocalok obpasyerca
TONBKO KaJbllueBHi (ax=0).

Boaa nocne WaBeCTKOBAHHUA, YUHTH-
Bas BO3HPOBKY PEATEHTOB, NepedHC-
JIeHHBIX B NI. «a»—<«B», OYAeT HMeTh
THOOTETHYeCKHH COCTas coJef, npel-
cTaBjJeHHHA Ha puc. 10-3 » noayyarw-
wWHACA 1o cooOpameHUs M, H3JOMKEH-
HBEIM HHXKE.

1) Hspecteo ocaxpaerca HCO: B
KOJTHYECTBE

[Hcoalu [ [HCOSIN:T =
=3,5—0,7=2,8 mMr-sxs/a.

2) B nepsyio ouepedb H3 KaTHo-
HoB ocaxjaerca Ca. Ilpu npuusaTOR
BO3HPOBKe H3BecTH KoaudectBo Ca B
ofpafaThiBaeMOl BOJAE DABHO KOJH-
4ecTBY KaJbLWA B HCXOINHOH BOHe
AAKC BHOCHMOE H3BECTHIO Ha ao3y
KOAryaauTa:

[Caly.. +K=25640,7=
== 3,2 MI-3KB/J.

3) Kasbmuit, ocaxiaeMui B BHie
CaCQs), cBazpBaeTCcA ¢ ° HOHAMH
HCO; B kKonmuwectBe 2,8 Mr-5KB/I.
OcTaToyHOEe COAEpXMAHME  KaasLlus
B W3BECTKOBAHHOA BORe Gyier::

[Caloer =3,2 — 2,8 = 0,4 Mr-3KB/A.

4) Copepxanne Mg u Na ocraerca
TeM XKe, UTO M B HCXORHOH Boge.

5) Ocratounas kapSoHaTHag Ille-
JOUHOCTb, OMpeleJeHHass no TtabJa,
2-1a, paBHan 0,7 Mr-s3xB/n, 6yAeT co-
cronte #3 wonos HCOy u CO;~, xom-

HYeCTBEHHOE COOTHOILUCHHE KOTOPHX Ol-
pemeasnercs B 3aBHcUMOCTH oT pH o6-
paBarniBaeMofl BOAH no puc. 10-4.
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6) Copepxapue cyibpatoB B H3-
BECTKOBAHHON BOJe YBENMHUMBAETCH 34
cyeT KO3UpPOBKU Koaryasura FeSQOy n
GyleT paBHO:

[804]usn- = [804},‘_ s+ K=
= 3,9 0,7 =4,6 mur-sxs/1.

7) Copmepxanue XJIOPHAOB B Ha-
EeCTKOPAHHOH BOJle He H3MEHseTcs,

8) Conepxanue SiQ; npu xoaryas-
MH C H3BECTKOBAHWEM CHHXKaeTCd
npumepro Ha 50%. Opuako npu ua-
CTHYHOM ©00eCCOMHBAHHH HJAH B CXe-
Max yMsardesus BOAH CcOfepXaHHe
Si0y B BOAE NPAKTUUECKOTO 3HAUEHUR
He HMeeT.

Koanuecteo maama, o6pasywiiero-
¢si IPY H3BECTKOBAHHM ¢ KoaryJasnunes,
onpenmengercs n¢ ypasHeHHio (5-3):

QL = B+ 50 (KL, + D)+
+ 0,562, D + 53K = 141 + 50 (2,5 +
+ 4,5} +0,56.50-4,5 4 53-0,7 =
=654 /M3,

Besuuuna npoAyBKE ocBeTAHTENA
onpezeaseTcs MO ypaBHennwo (5-4):

P Qu—B)I00 _ (854—10100
= 10008, = 1000.75

=0,86%.

Ws ocBerARTenedl H3BECTKOBaHHAA
BOJA CaMOTeKOM NOCTynaer B Oaku
H3BecTRoBannofl Bonwl, Ob6mas pery-
AHPYIOIIA®  eMKOCTh GA4KOB JOMXKHA
GLITh paBHA 4acoBOH TMPOH3BOAHTENb-
HOCTH NpelBapHTEAbHOA OWHCTKH IO
H3BECTKOBAHHOM Boje.

IIpruuMaenm K ycranoske T7pH 6 a-
KA H3BEeCTKOBAHHOH BOXAH
(cM. pre. 10-2, nos. 2)  eMKOCTBIO
400 M? {no oAHOMY Ha KaXAWH OCBET-
JUTER),

Hacocw H3BeCTKOBAHHOHRM
BO AL BHOHPAIOTCS B 3aBHCHMOCTH
OT JadpHe#iux cTaAul 06paboTKH:

a} norpeGHOr0 HANOpPa H3BECTKO-
BAHHOH BOJHL

6) pacxofa H3BECTKOBAHHOH BOJIH,
pacnpefeaseMoro HHOTAa Ha ABE HIH
TPH TPYNNH DAa3JHYHOTO HasHaweHHH.

TpeGyeMn#i pacxoXd BOZM  JO
1100 M3/, manop Ro 60 M moa. cT.
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[lpHuHMaeM K ycTaHOBKe ABa Haco-
ca (OAMH H3 HHWX De3epBHH) THNA
12Hdc-60 (puc. 10-2, nos. ) npoHs-
BOANTeNbHOCTBIO Q= 1200--900 m3/y,
paspupaeMufl Hanop H=54+60 M
BON. CT., C  SASKTPONBHrareseM
AO113-4u, N==250 xBr, n=1480
of/mun, J=3000 B.

Ina noAHOTO OCBETASHNH H3BeCT-
KOBaHHOS BOAM  YCTaHABIHBaeTCHA
ecTb TOPH3IOHTAJBHBX ocC-
BEeTHAHTEAbBHEX bHALTPOB
< 3000, L=10050 mm (puc. 10-2,
nos. 4). CxopocTs (QHALTPOBAHHA HA
OCBeTJHUTENLHBIX (MALTPAX Onpeje-

Jasercss no  ypasHenusM  (5-8) m
(5-10): :

UpPH HOPMAJLHOM DeXHME
w Q+9g N0 76 myu;

T Fla—0)  WE—1D
npu GOPCHPOBAHHOM DeKHMe

__Q4q _ 1100
Wy =F@—9  W/E—9

roe 1100 — pacxol OCBeTIEHHON BO-
HE ¢ Y4eTOM COOCTBEHHBIX HYXKI OC-
BeTVIMTENbHHIX QHALTPOB, M3/u; 29 —
pAoLiakL GHABTPOBAHHAS CTAHAAPTHO-
rc ropU3cHTANEHOTO OCBETIHTEABHOFO
bunbTpa Dy=3000 MM, L=10500 M.

Pacxon BOoAm HAa OHNHY B3DHIXJAN0-
Iy NOPOMHEKY  OCBETIHTEILEOTO
q:;.gb;pa onpefenserca no dopmyae
(5-8a):

Qasp =

= 9.5 M/u,

1.606f  12:60-20-29
600" = 1000

B3pEIXJieHHE TOPH3OHTAJNBHBIX  OC-
BeTJHTEABHEX (PUABTPOB BO H3bemxa-
Hue «©6poca HepBOro, HeAOCTAaTOUHO
ocBeTNeHHOro GuasTpata GyAem npo-
H3BOANUTE OCBETJeHHOH BOJGH, 114 de-
ro clefyeT YCTAHOBHTL Gax OCBeT/ieH-
HOM BOJBI, KOTOPHIHl B crydae HeolXo-
AHMOCTH MOMeT ONHOBpPeMeHHO Hc-
TOAL3OBATBCS M KAaK  AKKYMYJAATOP
OCBET/NEeHHOA BOXH AAS COGCTBEHHHIX
HYXfA OOCAeRYIOIIHX crajguft obpa-
00TKH BoAH {eMKocTh DAKA NMPH 3TOM
ION#HA OniTh COOTBETCTBEHHO CKOp-
pexTupoBaHa). YcraHoska Oaka oc-
BETNEHHOH BOMNLI COKPATHT KOJHUECT-
B0 NPOMHBOYHOH BONBH OT OCBeTJH-
TEALHBIX $HJIBTPOR H YNPOCTHET yCTa-

— 418 w0,



HOBKY 3a CUeT HCKIIOYeHHN
NepBoro (PUALTPATA, _
O6beM 6aka OCBEeTJNEHHOH BOAH
g B3phIXAAOMEeN NPOMBIBKH OCBET-
JIHTeABHHX (PHALTPOB (mO3. & Ha pHC.
10-2) onpenensem no dpopmyae (6-16):

Vo 2FL.60¢  1,3.20-12.60.20

B T 7 T 1000 -
== 543 M8,

ITpuruMaem K ycranobke 6a K oc-
BeTJAeHHOR BOJH NI HPOMBEBEY
OCBETJHTEAbHKX (GHABTPOB
eMKocTsI0 550 M5,

Hacoc B3spuxasmoitefi NpOMBIBEH OC-
BETIMTENbHEIX GHALTPOR (no3. 7 Ha
pHc. 10-2) monxen ofecneudBaTs Ha-
COBOH pacxof BOAH HA IIPOMLIBKY

cBpoca

duabTpa, paccuHTAHHEE No PopMyae:
Q100607 _ 12-60-60-20
- T 1000 -
= 1250 m3fu,

H pa3BuBaTh Hamop He Mernee 10 M
BOX. CT.

IMpauumMaeM X yCTaHOBKe Hacoc
BAs B3pHIXAAONlei NPOMEIBKH OCBer-
auTeNbHEX (rALTpOB THma 16H]H,
Q=1500 M3*uq, H=13 M Bod. cT. C
saexrponparateneM Al02-8, N=
100 kBT, n=750 of/mur, U=380B,

Jasa yaanennd safepxaHHoro uiia-
Ma H BOCCTAHOBJAECHHA rn,upohﬂnamn-
qecKoro pexHMa TOPH30HTAJABHEIX
(OHALTPOB APHHHMaeM ORHY B3pHIX-
JAIOOYI0 NPOMEBKY B CYTKH KaXJ0-
ro OCBETJHTeAbHOrO GHABTPA, PACXOR
BOABL TIPH 3TOM COCTABHT:

Qeyr =418-6-1=2508 m¥/cyT

WIH B CPEAHEM

2508

QC- g 55 Tz 105 Mafq-

YTOUHeHHBII pacxol BOAMI, MOCTY-
naioumeli Ha OCBETAHTENH, C YUETOM
cODCTBEHHEIX HYXKJA YCTAHOBKH Npen-
BapHTeAbHOH 06paBoTKH BOIH COCTA-
BHT:

1000-
Q=1000 + lgop '!'Qc q""""=
1000.0,86 , 105.20
= 1000 + —g5— + Yo~ =

= 1030 M3/y,

13*

roe 20 —rmoTepn BOXH ¢ TIPOOYB-
Kofi mM1amMa B Gake pereHepaTHBHHX
Boz, %"

Bag pereHepaTUBHHX BOZX
{nos. 8 Ba puc. 10-2) B3puixasiouieh
TPOMEIBKH OCBEeTAHTENbHHX GHALTPOB
NPHUHUMAETC M3 pacdeTa Ha OAHY
B3PHIXAAOUIYI0 NPOMBIBKY GHABTPA.
O6pem Gaxa ompegensiercas no ¢op-
Myle

Vo =1,3Q, =1,3-418 == 543w,

[TpuarMaeM K ycTaHOBKe ABa 6aka
pereHepaTHBHHX Box oObemoM 550 M7
AAR OTCTOA ILIJaMa H BO3BpPara OT-
CToABIIeficA BOAH B OCBETJHTENb.

B pepsom Gaxe B TeweHue 4 4 npo-
HCXOHHT 3amnojHeHHe H OTCTOH, H3
BTOPOT0 B 3TO BpeMA OTCTOABINAACH
BOjA NORAeTCHd B OCBETIHTENb C MO+
CTOSIHHBIM pacxoAoM Boawt 105 m3/q.

Hacocw pereHepPaTHBHHX
BoJn (nos. 9 ma puc, 10-2) obecne-
9MBAIOT MOKaYy B OCBeTJAHTRNb
105 w™%*u §npoMHBOUHOM BOAB OT
B3DHXNEHHA OCBETAUTENbHHX (PHABLT-
poB nocie orcrod B Oake peredepa-
THEHHIX BOJL.

IlpuAEMaeM K YCTaHOBKe TPH Ha-
coca (OAHH H3 HHX Pe3epBHLIH) THHA
AP-100, Q=90 m3/u, H==30 m BOZ. CT.
¢ anekTpoasuraresem A0-72-4, N=
=20 kBT, n=1460 o6/MHH.

O6opyroBaBEHe AJdA A0SH-
POBXH DeareHToB B OCBETJHTE/b Bl
fupaercd Ha MaKCHMAJAbLHYIO MpOH3-
BOIHTEALHOCTE K2XKIOT0 OCBETAUTENN.
Hacocu-go3aTops YCTaHABAHBAIOTCA K
KaXJOoMy OCBETJHMTENIO, MO flBa Ha
Ka:KOBH NO3HpYyeMEIl B HEro peareHT
{oaun — paGouni, npyroﬁ — pesepB-
HBIIT)}.

Pacxon nssectn B Buie Ca(OH).
onpefgensiercd no gopmyie (6-12)

24.37,05.1030-4,5 _
Q" ="""wo

=4116 xr/cyr.

Pacxon u3BecTKOROIG MOJIOKA B CYT+
KH oupexessercda no gopumyae (6-13)

oyt
Verr Q100 4l16.100
n 1000p,pu 1000-5-1,04
=79 M3jeyT.
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- Pacxoa 5%-HOTO H3BECTKOBOTO MO-
JAOKA ‘HA OARH OCBET/UTEADL

IQ“.=.2_Z?3_.= 1,1 m3/u, uan 1100 a/4.

ITpunnaMaeM K ycTaHOBKe 1o -JIBa
‘HACOCA-J034TOPA HIBECTKOBOrO MOJIO-
ka (pme. 10-2, mos. I4) THna
HI1600/10 3aBoaa «Puraxummani» c
[UANa30HOM PeryJaHpOBKH MOAAUH JO-
aHpyeMoro pacteopa ot O Ao 1600 afy
¥ nasiennem P=10 xrc/cm? ¢ anekr-
ponsurateneM BAQO-32-4, N=3,0 xBr.

IlpuanmMaemM x ycraHoBke Tio JBe
THAPABHYeCKHE LHPKY/IALHOHHLIE Me-
IWAJHH H3BECTKOBONO MOJOKa (pHC.
10-2, nos.- 12) emxoctbio V=14 M3,
Dy=2600 MM, H=4600 MM Ha Kaxk-
IEH OCBETAHTEND.

CKOpOCTE BOCXOAAILEr0 MNOTOKA B
THAPABANYCCKOH MelIafike AOMKHA
6bite He MerHee 15 mfu. Tlpw nprus-
TOM HAcoCe H3BECTKOBOrO MOJOKA TH-
na AP-100 (cM. pacueT HHXKe) CKO-
poOCTb BOCXOJASALIEro II0TOKA B MewlaJ-
Ke, onipellesienHan no gopuyae (6-15),
Svaer:

Pacxon ussectxosoro MOJOKA Ha OHH
OCBETAHTEJL - COCTABHT:

79
= 26,3 m¥jcyT.

YcraHoBAeHHAsT €MKOCTh ABYX H3-
BECTKOBHIX MellaJoK ofechevydT Ho-
SHPOBKY H3BECTKOBOTO MOJAOKa B Te-
YeHHe

14.2.24
—m— =25y,

T. €. HeoOXORHMO TOTOBHTHL DPAaCTBOD
~Z pa3a B CYTKH,

Hacoch H3BEeCTKOBOTO MO-
MOKa K FMAPABIUYSCKHM MellaJxaM
(pHc. 10-2, mos. /3) smbupaeM Tuna
AP-100 npouspopuTenbHOCTRIO Q=
=90 M?q, H=230 M BoM. CT. C 3JeK-
Tpoasurarenem AQ-72-4, N=20 xBr,
n=1460 o6/mun. IIpueEMaeM K
YCTAHOBKe JBa Hacoca (HA JBe Me-
MAJKH).

Pacxon xoaryaanta B COOTBETCTBHH
C UNPHHATHM YAEJbHHM pacxofoM
0,7 r-ske/M® ofpaGaTnBaeMoOfi BOAH
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onpeaeaum no dopmyne (6-4):

24Q0 .63
¥r — —_
Q=N
__ 24-1030.75,16-0,7
_ 1000 "
Pacxon 59%-toro pacTeopa xoary-
JISIHTA OnpeAeauM no dopuyae (6-0):
QC¥T.100 1300-100
Vcif‘l' = - = =
K 1000 pp, _ 1000-5-1,048
== 25 M3/cyT, '

== 1300 xr/cyT.

=0,348 My, nm 348 aj4.

IlpunuMaeM K ycTaHOBKe ABa Ha-
€oCa-103aTopa pPacTBopa KoaryJsHTa
(puc. 10-2, nos. 11) tuna HIA630/10
3aBola «PHraxHMMall» ¢ AHAa30HOM
PETYJHPOBKH "NIDOA3ZBOANRTENBHOCTH OT
0 mo 630 afu, P=10 xrc/cm?c 3aeKT-
POABHraTENAMH BAO-21-4, N=
==1,1 xBr. B racocu-mosatopu pacr-
BOpP TOCTYMAET H3 pacXOoZHOTO BaKa
pacrsopa Koaryaanrta {puc.. 10-2,
nos. 10},

IlpanuMaeM K ycraHoBKe TpH pac-
XONHEIX GaKa pacTBopa KoaryJasHTa
eMKocTei0 V'=2,5 M3, Dy=1675 MM no
OAHOMY Ha KaxKAHH OCRETAHTEb.

JlAs NMpPHrOTOBJNEHMA pacTBOpa Ko-
aryJsHTa Ha CKJAajie YCTaHaBJAHBAlOT-
Cf ABe MellaJKH MaKCHMaJbHOH eM-
KOCThi0 V=2 M3 cepHEHO H3rOTOB-
NsieMule TaranporcKuM KOTeNbHBIM 33-
BOAOM, Tala. 7-16.

Hacoco pactsopa koary-
aAaHaTa BHOHpaem tuna 1,6X-6E-1,
Q=864 M3y, H=18 M BOL cT. C
snexrpopgpHrateqeM A02-31-2, N=
=3 kBT, n=2880 o6/muH. IIpuun-
MaeM K yCTaHOBKe ABa Bacoca.

Pacxoa II[TA onpeaensercs no
tdopmyne (6-9):

24.1030-1

QWia="Tow

TIpuHnMaeM X yCTAHOBKe MeiHAajKy
aasa pacreopedusa I[TAA, paspaGoras-
pyio I[IKB AKX (Axagemns KoMMmy-
HalbHOoro xo3sgficTea), pHc. 8-8.

Ilpa npuroroBnennn 1%-Horo pa-
creopa IIAA norpeGyercs B CyTKH



rOTOBATb PAacTROpP OKOJO ABYX pas:
24,7 -
= 2,06.

roe 12 == xonuuectso ITAM na ofHY

3arpysKky MemlajikH, K.

IfpuunpMaeM K YCTaHoBKe pacxon-
puil 6ax | %-moro pacreopa ITAA em-
koctbio V=3 M o

CyTounbifi pacxoll  JO3BDPYEMOro

0,1%-Horo pacrsopa ITAA obnpene-
asercs no dopmyae (6-10):

.100
Vi, == 13;6?0]’?.1 = 24,7 M¥/cyT;

' pacxoj, . HA OMMH OCBETJIHTENMHL B Hac
COCTABUT:

VilRa 100" 24.7.1000
543 5a3 = 548 A/,

IMpunnumMaeM K YCTaHOBKe AJs JO-
aupoRky pacreopa TIAA mo nsa na-
. coca-,aosamﬁa HA KaxXaHMl ocBeT/IH-

treap tuna HJA630/10 3asopa «Pura-
xummau» (puc. 10-2, moz 16} n no
OOHOMY DACXOAHOMY GaKy pacTBopa
(puc. 10-2, nos, 15) Ha KaxnHWi OC-
BeTJHTE&Ab, DB pacXoaHux Gakax
0,1%-Hett  pacreop IIAA rorosurcd
ua 1%-moro- nyreM nepeMelIHBAHHA
CKATLIM BO3TYXOM.

10-2. PACYET YCTAHOBKH
YACTHYHOroO XHUMHYECKOIo
OBECCOJMMBAHHA BOIbI

a) HCXOIHBHE BAHHBE H BBHEOP
CXEMBI OBECCONMBAHHA

[1poH3BOANTENBHOCTD  YCTAHOBKH
700 M3y, Munepaausauns odecconen-
HOWi BOREl He NOJKHA MPEBHIATh
100 mr/a,

Boma Ha ofeccofMHBAlOMYOd yCTa-
HOBKY THOCTynaeT nocie NpeaBapH-
TeJabHON ouMcTKH (cM. pacuer § 10-1),

Boga nocne H3BECTKOBaHHA HMeeT
cocraB (puc. 10-3):

Ca 0.4 EencnocTE (HCOy 1 COy) 0,7
Nevs Y
Femd, 007 510,  -0,2
I Kam=83 ur-sK8/n £ An==83 mr-eks/.
Ilpr  3aganHnofl MHHepaAH3ALMA
o6ecCoNeHHOA BOJAH MOXKHO IIpHME-

HETL CXeMY YaCTHUHOrO XHMMHUECKOro
obecconuanus {cm. § 2-5,r, Bapwu-
adr 3).

Ha puc. 2-10, @ npuBedena npuHiy-
NMHAAbHAA ‘CXeMa Gu THYHOrO 06ecco-
JHBAHUA BOJHl, IO KOTOPOA BOAOpOA-
KATHOHKPOBAHHE OCYLIECTBAAETCA HA
NPOTHBOTOYHOM  BOJOpOA-KAaTHOHHT-
HOM QHABTPE, 3aTPYKEHHOM KATHOHH-
ToM K¥-2, ¢ 4acTRYHBIM YyAaJIeHHEM
HATPHA, AHUOHHPOBaHHE BeleTCH HA
¢unpTpe, 3arpyXeHHOM C¢N1aboOCHOB-
geiM amuonutom AH-31, mo noanore
ero Acromenus. Kaxnpt aHHOHHTHEA
{HABTP MOXeT OTKNIOYATHCS Ha pe-
FeHepalHlo  JaXe NUPH KHCAOTHOCTH
puaptpa 0,2—0,3 Mr-sxsfa, Tak Kak
oCTanAbHBIEC DUIBTPH B 310 Bpemda Oy-
AYT BHIABATE (PHALTPAT CO HIEHOYHO-
CTHI0O OKOJA0 | Mr-3KB/JI, NPOCKOKH
KHCAOTH  GyAyT  HefATpaau30BaTBCH
IeA0YHOCTEI0, a OOMeHHa® eMKOCTh
AHHOHHATA TIPH 5TOM GyIeT MOMHOCTHIO
ucuepnaHa. Beaay Toro 4to ofecco-
NeHHasd BOZa mo/kHA HMets pH He
meHee 8, AekapOOHHIATOD noOche BO-
JOpOA-KATHOHHTHEIX (PHALTPOB He Y-
taHaBJanBaercs. Ocrasmadcs mnocie
H3BECTKOBAHMS CBASAHHAA YLIEKHC-
Jota (11eN0YROCTD npuMepHO
1 wmr-sksfn) mnoclne  aHHOHHTHBEIX
$HALTPOB CO3TACT HeoOXOANMYIO Ille-
JOUHOCTE B 0feccofiecHHOH Boge.

OGMeHr KaTHOHOB HA BOXOPOA-KATH-
OHHTHHX (QHNLTPAX NPOHCXONHT B NO-
CNeNoBaTeNbHOCTH COOTBETCTBEHHO Ps-
Ay, TDPpHBEJEeHHOMY B  YPaBHEHHH

AHHOHBL B JaHHOM cJyyYae yAaJjsA-
0Tca B caexyomeM nopsaake: HCO7
ocaxKjiaercAd mpH H3BEeCTKOBAHHH: OC-
TATOYHOE COAepKaHHe B H3BECTKOBAH-

goit sope HCOy = 0,7 Mr-3xB/1; oC-

TaAbHHe¢ AHHOHBE: VIHANAIOTCA B IO-
CNeA0BRaTENAbHOCTH COQTBETCTBEHHO Ps-

Ly, NPpHBEIACHHOMY B  YpPaBHeHHH
C yuerom Xxapakrtepa YyHaNeHHA
HOHOB B Tnpoltecce ofeccoNHBaHUY,

TACTHIHO OOeCCONeHHAR BOXA B JaH-

HOM caydae GynerT CORepXATh:
a) H3 KAaTHOHOB — TOJLKQ HaTpHM,
NOCKQJALKY OH DpPH BOAOPON-KaTHOHH-
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POBafMM TPYyAHee 3aMmelllaeTcs Ha BO-
Iopod, 4eM ApyrHue KaTHoRm, a ere
B MCXOIHOH Bole GoJbpliloe KoJaHYye-
CTBD;

6) Hu3 aHHOHOB — aHHOH Si0; Gea
¥“3MeHEeHHH, NOCKONBKY OH He YAABJH-
BaetcA CJAG00CHOBHEIM AHHOHHTOM,
XJAODPHALL B COOTBETCTBHM C 3aIaHHOH
MHHepaiAHaalueH vacTHYHO obecco-
JeHHOH BOALI, YIJIEKHCAOTA B COOTBET-
CTBHH € OCTATOYHOH LIeAQUHOCTHIO
NMOC/Ie H3BeCTKOBAHHA.

BuIABHB, KaKHe KATHOHEI B dHHMOHH
OCTaHYTCA B BOJe Iocje ofeccoaHBa-
Hu#t, nytem noabBopa xo So.n==
=100 mr/n onpelensdercs cOcTaB Ya-
CTHYHO 06eCCONeHHOH BOMALL:

MC/N ML-9KB/R ML ME-3KEB/A

Na*+ 39 1,7 co3~ 30 1,0
Si0f~ 0,8 0,02

Cl- 24,8 0,7

E Kam=1,7 % An=1,7

IlenouHocTs nocle H3BECTKOBAHHA
HCXOAHOM BOALI cocTapaser
0,7 mr-sxefa {(cM. § 2-2,a) u B pan-
oM caydae cocrout w3 HCOQ3; u COy;
np#  BONOPOA-KATHOHHPOBAHHH U3
AHHOHOB CBA3AHHOH YIAEKHCNOTH 06-
pasyerca COs, koTOpad nochae aHHO-
uupoBaHna (OH) na cnaGoocHoBHOM
annonute nRaer noH CO;; npHHUMaeM

CO%—=1 Mr-axB{a; BenuuuHa Ife-
JouHocTH ofecconenHoli BOAH  {I0
KOTOpOH cAefyeT BeCTH OTMBIBKY

AHHOHHTA) YTOMHSETCA NPH Hanajke.
Munepaneuuit coctap ofiecconel-
HOW BoAbl Oymer:

My ,=39+3040,8+248=
2= 95 Mr/a.

6) AHHOHHUTHBIE ®HJABTPLI

AHpOHUTHEIE QHABTPH 3ATPYHKAOT-
cA HH3KOOCHOBHEIM aHHOHUTOM
AH-31. Perenepanus aHHOHHTA TpO-
H3BOAUTCA €AKMM HATpOM, YTOGHI He
yBennuuBaTh B ofecconuBaeMoil BOAe
colepXKaHue YIJIEKUCJAOTH, YyAajde-
MO#i npH H3pecTKOBaHuH. OcraBuiagcs
CBSI32HHAA YTJ/IeKHCJIOTa H KpeMHHe-
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Basg KHCAOTZ NPOXOIAT uepes HuabTp
TpaH3uTOM.  KosHuecTBo  aHHOHOB
CHABHBIX KHCA0T B 00eccONHBaeMoil
(nocae H3BeCTKOBaHHA) BOHe OYyHeT:
Cory=80,4+Cl=46+3=
=7,6 mr-sxs/a.
KoauyecTBo AHHOHOB CHABHBIX KHC-
AOT, YAAAfeMBX H2 aHWOHHTHLIX
bunsTpax, onpenenserca no Gopmy-
ae (5-74):
A =24-700(7,6 —0,7)=
==115920 r-axB/cyT,

rfe 700 — NpOH3BOAMTENBHOCTE YCTa-
HOBKH, M3%u; 0,7 — ocraTouHoe coilep-
HKaHne XJopa.

IMTpunuMaeM K ycraHoBke 8 anmHo-
HHATHBIX  @QuapTpoB Dy=3400 mwm,
Hea=2,0 M, 0ANH H3 HHX De3epBHbIH
{(nycron).

HopmanbHas cKopocTe GUABTPOBA-
HuA npr pabore Bcex paGouHx PHABLT-

POB ONDLAGNASTCA H3 YpaBHEHHA
{(5-73)
700
w = —9,1—7 =11 M/4.

MaxkcumaneHaa ckopocte QHALTPO-
BAHHR INPH pereHepalliH ORHOTO H3
bunpTPOB ompefeaseTca M3 ypaBHe-
nus (H-73a)

700
wm-—g'-i*'——-—128 M/q.

Onsa aunounta mapxa AH-3! cxo-
pocTb (HIBTPOBAHHA BpeMeRHO {RO
VAYUIIEeHHs KayecTsa) He AOMYCKaeT-
csa Goaee 20 mfu.

Koauuectso pereHepanust B CyTKH
KaXJO0rC aHHOHHTHOIO (QHALTPa ompe-
Jexum no gopmyae (5-75):

115 920
=§T2-107_'§-_7=0’85 pasa/cyT,

rfie 2 — BrlcOTA CJIOA AHUOHHMTA, M;
1078 — pabouyana o6GMenHas cnocoB-
HOCTb ARHOHHTA, ONpeleAsieTcs Mo
ypaeHenuio (5-76):

E»=0,8-1500 —0,8-20.7,6 =
= 1076 r-sxB/M3

0,8 — xospdnunent sthdeKTHBHOCTH
pereHepanHH aHHOHHTA NPH YLeJILHOM
pacxofle ItesouH 60 r/r-sks norao-



MaeMbelX cyabhaToB ¥ XJOPUAOS;
1500 — o6MeHHaA CnOCOGHOCTD AHHO-
nara AH-31 npu aHHOHHPOBAaMHH,
r-ske/m?, 20 — pacxoa BoAHM Ha OT-
MuBKY aHuonutra AH-31 B OH-dop-
Me, M¥/M?; 7,6 — KucaOTHOCTL O6ecco-
JHBaeMOH BONH, MNOCTYNAKINEed Ha
AHHOHHTHWe (HUALTPH, MI-3KB/JI.
Pacxon 100%-roro NaOH pa oany
pereHepanyio (QHALTPA ONpPEAENRETCH
no gopmyae (5-77):
0.9,1.2.1076
[NaOH],,, = 2232100 _ 1370 .
Pacxof TexHM4ecKoro eakoro Har-
pa, copepxattero 429% NaOH, na
OHHY pereHepauuw ¢(uabTpa cocra-
BHUT!
1170100
[NaOH],, = 15557 25725

Pacxon rtexnuyeckore 42%-soro
NaOH cocrasur:

B cyTkH 1,92.0,85-7T=11,42 M3

B Mecan 11,42-30=342,6 w3

Pacxox rexumgeckoro NaOH co-
CTABUT:

B cyTku [1,42X145=165 T:

B Mecan 342,63 1,45=497 1.

Pacxon BOAEI Ha OIHY pereHepatlifio
AHHOHHTHOrO (bHABTPA caaraercs H3:

a) pacxola BOAW HA B3PHXAAI-
Y0 NPCMHBKY AHHOHHTHOTO (PHABT-
?g,mc;npeneuﬂemoro no  gopmyie

=1,92 M3,

_3.9,1.60.30 "
stp_"'_W_49!1 M7
6) pacxona BOAH Ha NMPHIOTOBJE-
Hue 4%‘HOro pereHepamMOHHOTQ pa-

CTBOpaA, ompefensieMolo no ¢dopmyae
(5-80):

U000 oo
Qp.p = 1500-T,0833 = 25 M5

B} pacxoja BOAM HA OTMHBKY aHH-
OHHTA OT NPORYKTOB pereHepaALnHH, Ol-
penenseMoro mo gopmyae (5-81):

Qor=20-9,1.2=364 »3.

O6mmft pacxon BOAH HA OXHY pere-
HepalMI0 AHHOHHTHOr9 GUALTPa ¢
YUETOM HCIIOJAB3IOBAHHS OTMBIBOYHOMR
BOZH Ha B3PHIXAAIONIYI0 NPOMKIBKY
¢§anpa onpeAeaserca no dopmyne
(5-83):

Q:_u = 28 4 364 =392 m*.

CpeliHeuacoBo#f pacxof BOAH Ha
cOGCTBeHHEE HYXIH ONpefefseM IO
dopmyne (5-84):

« . 892.0,85.7
e 24

ITpunumaeM OXpyrfieHHO cpexHeua-
COBOH pacxXoR Ha coGCTBeHHHIE HYK-
Abl AHHOHHTHEIX (HAbTPOBR 100 M3/u,

Bpems pereHepauns ¢nabtpa caa-
Faercd u3:

a) TNpPOACTEHTEIBHOCTH
HAg — 30 MHuH;

6) BpeMeHH nponycka pereHepanu-
OHHOTO pacrBopa: .

. 28
rr- 4.9,1

rjie 4 — cKOpOCTb NMPONYycKa PereHepa-
LIHOHHOrO PACTBOPA, M/U;

B) BpeMeHH OTMbIBKH (hHJABTpPaA OF
NaOH #n npoaykToB perenepauun:

=gy =4 %

=95 Mm¥/u.

B3pbIXAe-

=077 u,

rie 10 — cKOpPOCTE OTMBIBKH
HETHOre QuABLTpa, M/u.
[Tpomo/KHTeALHOCTh pereHepaunvn
AHWOHHTHOTO (DRABTPA COCTABHT:
. =0540,77 +4=025,27 u.

per

MexperenepalluOHHHA RepHOA pa-
6othl QUABTPA ONpeAeNHM IO YypaB-
seuo {5-85):

24
Ta=w——5,27~23 v,

KouuuecTBo 0AHOBpeMEHHO pereHe-
pupyeMBX GHALTPOB ONpeAeadercs no
dopmyne (5-29):

0,85.7.5,27

Ry p= — 53 = 1,3.

o ypasHenuw (5-90) nposepaem

HZOMYCTHMYIO CKOPOCTL (HABTPOBAHHA

Ha aHHOHATHHX pHABTPax:

wm|:=

1076-2 .

= 5376 1 0,03.1076.07(In 7,6 — n 0,7)
=11 m/u.

Jdas ayquiero HcnoJb3oBaHHA 00-
MeHHOft CROCOGHOCTH AaHHOHHTa cJe-
Ayer paboTtath npH w=:1l m/f4, oana-
KO ®@p HeOGXOINHMO NPOBEPSATh KO NO-
JAYUeHHOMY AHHOHHUTY B 4YaCTH Egon H
thpaxumonHore cocrara (d).

aHHO-
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g) BOJOPOA-KATHOHNTHBIE
CHIALTPHL

Boma Ha BOLOPOU-KaTHOHHUTHBIE
$BALTPE TIOCTYNaeT TOC/AEe H3BECTKO-
BAHHAA W KOAryndallHd, COoCTaB BOAHI
npusener B § 10-2,a. Huarpamma
THNOTETHUYECKOTrO COCTaBd BOABR nTOocne
H3BECTKOBAHHA NpHBeAeHa Ha pHC.
10-3.

[TpousBOANTENLHOCTL  BOROPOA-Ka-
THOHUTHLIX: PHILTPOB AOAKHA ofec-
NneuuTe 3aAaHHY0 OPOH3IBOIHTENb-
HOCTE  00eCCONHBAIOMIEH YCTAHOBKH
700 m%q u cobcTBeHHBle HYKHAW aHH-
OHHTHEIX PHALTPOR:

Qu=7004+ 100=800 m¥/y.

KonyaecTBO XaTHOHOB, YAalseMBIX
H4 BOJAOPOJ-KATHOHHTHHX (HIBTPaEX,
onpefensierca no gopmyne (b-68):

" Ay=24.(04-+3+4,9—1,7)800=
=126 720 r-3ks/cyT,

rie 1,7 —ocraToyHOe COAepXKaHue
HATPHA B YacTHYHO 0feccONeHHOH BO-
ne, r-3xefm® {§ 10-2, a).

B cBazn c Gojbpllofi MHHepanH3a-
UHefi BOAW AAS COKpalleHHs pacxofa
CepHOM KHCJAOTH NpPHHHMAEM TpPOTH-
BOTOYHOE KATHOHHPOBAaHHE ((HABTPO-

B.au_ue CBepXy BHH3, perenepans
CHM3Y BBepX), OCYIUECTBJIAEMOE H?
OPOTHBOTOYHBIX  BOAOPON-KATHOHHT-

HHX GUIbTpaxX, 3arpyXKeHHHX KaTHO-
HHTOM Mapkn K¥Y-2.

Pacxox cepuofi KHCJOTH NpPHHEMA-
em no puc. 5-6. Tlpn mporusoToke M
COIepPH#AaHHH AHHOHOB CHJBHBIX KHC-
J0T B H3BECTKOBaHHOH BOJle
7,6 MU-3KB/H yIOeIbHHN pacXof cep-
Mol rucaote cocTaBrt 80 r ma i r-sxe
ofMennofl cnocOGHOCTH KATHOHHTA.

‘Hpungatuft no puc. 5-6 yaeapHBA
pacxol KHCAOTHL obecmeunBaer 5¢-
(heKTHBHYIO pereHepanHio KATHOHHTA
ta==0,90--0,93. IlpuuumaemM x ycra-
HOBKe CeMb NPOTHBOTOYHHIX OHJBT-
poB Dy=3400 MM, Hen=3,3 M (onus
H3 HUX pesepBHEHI, nycToil).

Hopmanerylo ckopocte puawTpoBa-
Husi NpH paboTe BCeX (UABTPOB ON-
pesenseM mo ¢opmyae (5-44):

w, —= = 14,6 m/u.

g3,1.6
200

MagcaManbHyio ckopocTs GHABLTPO-
BaHHA NPH PereHepalHd OOHOTO H3
GuaLTPOB oupenendeM uno dbpmye
(5-45): :

®, 800

=515 = 17,6 M,-“I

Konnuectro peremepanuin ‘Rammaoro
buaeTpa B CyTKH onpenenaem no
dopmyne (5-69):

126 720
R= 5133511406 — 0'6'

rae 1140 — paGoyag eMKocTh MOIVIO-
wenus xarrnonuta KY-2-8, onpenense-
Maf no ypaBHerHio (5-70):

£54=0,9-1300 — 0,5-6,5(3,4 +

4+ 4,9) = 1140 r-axs/m3.
Pacxoa 100%-Hoit cepHO@t KHCIO-
TH HA OJHy pereHepanuix QHIbTpa
onpedenseM no gopmyae (d-71):

rie 80 — yneabHblil pacxom cepHol
KHCAOTH, npHHATHE no rpagpuky

puc. 5-6 gna mpotusoToka 80 T Ha
i r-axs oOMeHHOA CHOCOGHOCTH Ka-
THOHMTA.

Cyrounpit  pacxon TeXHHIeCKOR
92%-Holl cepHONl XKHCJAOTEI ONpeAens-
em 1o hopmyae (5-49):

Qurr = %"E — 10,72 1/eyr.

Pacxop TexHudecko#l cepHO#i Huc-
JIOTE B Mecsl{ COCTABUT

Q¥ = 10,7-30 =321 T/MEC.

Pacxoz Bozm Ha oJHY peresepa- -
LM QHIALTPA CAATARTCS H3:

a) pacxofa BOOH Ha B3PHXJIAW-
Y0 NPOMHIBKY QHABTPA, onpedense-
MOro mo pexoMmeHaamuaMm § 5-6,r):

10-9,1-15 __ L
ssp ™ T TO00-60 20 M
6) pacxofa BOIM HA TNPHPOTOBJIE-
HHe pereHepalMOHHOIO pAacTBOpa HA-
pacramoniefi KOHIEHTPalHH, OIpeae-
AseMmoro no gopmyae (5-72):

Q100 £ 0,4
Qpn.x'—' 1000 1P:+3l’

+Sp,) 2739100(“006 >




0,3
+ -3-1,02

- 5104)"‘151 M

B) pacxoia BOEBl HA OTMHIBKY XKa-
THOHHTA OT NPOAYKTOB pereHepanu,
onpelenaemoro no dopmyne (5-51):

_Qor‘ =6,5.9,1.3,3 = 195 w5

Pacxos Bonb Ha 0AHY pereHepanHio
BOAOPOA-KATHOHUTHOFO (UABTPA ¢
y4eTOM HCAOJb30OBAHHA OTMBIBOYHOM
BOABI HA B3PHIXJIEHHE COCTABHT:

Qu=23+ 151 + (195 — 23) = 346 »&.

CyTousntfi pacxoi BoAbl HA peree-
pauno BCex (PHIBLTPOB COCTABHT:

Q" =Quna —346-0,6 .6 =
= 1246 M_‘*;'cyr.

CpennedacoBoft pacxof BOAM Ha
COOGCTBEHHEE HYXAB BOAODOA-KaTHO-
HHTHHX (lJHJ'IprOB COCTABHT:

Q== 1246 —5— == D2 M3u.

CyTouHnli pacXof BOml Ha cofict-
BeHHHIE HYXIH oGecconmsBaiolme ye-
TAHOBKH COCTABHT:

e == 9965 4 1246 = 3511 w/cyT.

Cpenueqamaou pacxod BOAR Ha

coOCTBeHHEIE HYXKIW ofeccosHBa-
UteH YCTAHOBKH COCTABHT:
11
Qo= 1 — 146 wyn,

HAM B NPOUEHTEX OT NPOH3BOAUTEAhL-
HOCTH ofeccoamBalouleli YCTAHOBKH
146-
gor= T =21%.
10-3. PACYET ¥CTAHOBKH
BOZOPON-KATHOHHPOBAHHA
C «'GJIOOHOH>
PETEHEPALIHEH ®HJIBTPOB

2) HCXOOHBIE JAHHBIE H BBHIGOP
CXEMBI

IIporaeonHTEIBPHOCTD
43 M3y,

XHMHYECKH OYHINEHHAS BORA HC-
MOABL3YETEST AAS NOJIHTKH TEeIJIOBHX
ceTefl C OTKPHITHIM BOXOpa3GOpOM.

YCTaHOBKH

KavecTso noAanuTodHOf BOAL HOJXK-
HO GHTB:

Conepicasne wucAopoga, Mr/a .. . . . 0,08
KapSoHaTHas WECTKOCTh, MP-9KB/4 He
GOMBE .+ « v v v v v v v v u 7

Cone pikaHue BaBe teHHEX BeilecTs, Mr/1_~ ,0
H 7—8

p
Cpobognaa yriekscsota, wefa . . . . 0

Kaqecnao NOANATOYHOH BOANl, HC-
AOJb3YeMO#l AMA TOPsYEro BoHocHad-
WeHHs, JAomxHo otbeuats [ OCT
9874-73 «Boaa nutheBan».

Hexopnan Bola MOCTymaeT H3 ap-
TE3MAHCKOH CKBAMHHHI H HMeeT ¢o-
¢TaB: cyxol octaTok S=412 wmr/m;
pH=74 ofmaa xKecTKOCTb 0=
=6,4 Mr-skefa; xkapGoHaTHasd KecT-
kocth Mu==56,0 mMr-akB/1.

Houwmi coctaB BOAH:

Mrfn  wMr-sxefn Mr/0 MP-9EB/A
Ca 68,14 3.4 HCO, 366,12 6,0
Mg 36,48 3,0 $O. 21,6 0,45
Na 35,656 1,55 Cl 53,2 L,5
2 Kam=T7,95 5 An=17,95

OTtHollleHus, XapaKrepuaywLiue Ka-
THOHHHIH H AHHOHHHH COCTaB, onpe-

AeauM 1o ypaemeHuaM (2-13) u
(2-14):
1,565 _ .
K=m—0,24,
b =3l

A=Tm 0.5

Mo Tabn. 2-4 onpemgenseM, 4UTO
B COOTBETCTBHH C NOAYYEHHBIMH BeJH-
ypnamMu K u A cocras HCXoAHOH BOALL
61aronpUATCTBYET UPOBeICHHIO IpO-
recca BOLOPOA-KATHOHHPOBAHHA C «ro-
JAOJiOH> pereHepanuell v B pacyerax
MOMHO NPHHATH CJeAYioline AAHHBIE:
paGouas oOMeHHas CIOCOGHOCTD CYJb-
doyras 300 r-3xB/M®%; PacXol KHCAO-
THl Ha perenepanui 35—45 r/r-3xs;
oCTaToyHash KapSoHATHASA 1EN0YHOCTD
BOLOPOA-KATHOHHPOBAHHOR  BOABl —
0,5—0,7 Mr-3KB/i.

}1.:19 yCTpaHeHHA KoneGaHHA Lie10u-
HOCTH BOAH M MOABJAEHHA KHCJIOH
peakuHr [oCAe BOAOPOA-KAaTHOHHT-
HelX  ORABTPOB  YCTaHABAMBAIOTCA
Gythepunie  caMopereHepHpylollEecH
GHABTPHL
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6) BONOPOA-KATHOHHTHBE
PHIABTPH .

[NpunuMaem K ycTaHOBKE TPH BO-
BOPOA-KATHOHHTHHX (QHABLT-
pa Dy=1500 mM, Hcz=2,0 M (onuH
H3 HHX pe3epBHHIl Ha caydall peMoH-
Ta OAHOTO U3 (PHALTPOB).

HopmanbHryio cxopocTh GHABTPOBA-
HHA NpH pafoTe Bcex (QHABTPOB Ompe-
AeftgeM H3 ypaBHewHA (5-44):

4
W, =753 =125 W/

MaKCHMAMbHYI0 CKOPOCThE (MHJALTPO-
BAHHA TNPH pereHepagHH OAHOTO H3
QUILTPOB ompefie/AeM H3 ypaBHEHHA
(5-45):

43

‘wu=m$25 M/4,

CxopocTy (HABTPOBAHHA OTBEYAIOT
JONYCTHMBEM HOpMAaM, NPHBeeHHEM
B Tada. 5-9.

KonnwecTBO codiefl HeCTKOCTH, YAa-
JAfieMoe  Ha  BOKOPON-KATHOHHTHBIX
bHIbTPAX, ONpefeSHM NO YPAaBHEHHIO
(5-46):

Ar=—24-43(6,0—0,7) =
=5470 r-s3ks/cyT,
rae 0,7 —ocrarouysas  kapOowar-
HAaf JKeCTKOCTh (ILEeJOYHOCTB) — CM.
§ 10-30.

KonuuecTBo pereHepalifi KaXpmoro
BOAOPOA-KATHOHHTHOTO $HUJbTpa onpe-
JenseM 110 ypaBHeHuw (5-47):

5470
n=i75.5.305 = 264 pasajcyr,

rae 300 — paGouas o6MeHEas cnocob-
HOCTB CY/IbOyIis, T-sKB/M3. onpene-
JseM o taba. 2-4, .
Konnyectso perenepaunuft He npe-
BHIHAET AONYCTHMBIX HOpM — 3 pere-
HepanWH B CYTKH Kaxaoro ¢puiabTpa,
Jaxke NpH peMOHTe DIHOTO0 M3 HHX.
Pacxopn 100%-Hofi cepHOA KHCJAOTH
fa ORHY pereHepanuio BOAOPOA-Ka-
THOHHTHOI'O QHJABTpAa OIpefendeM o
dopuyae (5-48):
o . 45:1,72.2.300
Xk~ 1000

CyTouHblfl  pacxof  TeXHHYeCcKoh
92%-n0fi cepHOAl KHCJOTH Onpemens-
eM no dopmyae (5-49):

202

= 46,5 KT,

eyr . _46,5-2,64-2.100
Kr =T g9g

Pacxon BoXEl Ha 0QHY pereHepanuio
BOAOPOA-KATHOHHTHEIX QHIBTPOB CJIa-
raercs Wa:

a) pacXoBa BOAH Ha BIPHIXAAI-
YD NPOMEBKY PHALTpA, ONpefensi-
eMore ¢ gopmyae (5-19): .

3,0-1,72.60-15

Qaspz_T— =4,65 %

6) pacxofa BOAE Ha MPHTOTOBME-
HHe pereHepallHOKHOTO pacTBOpa, On-
peaensieMoro mo ¢opmMyne (5-50):

_ 46,5-100 .

@ = [01,5.1,008 — &1 M5

B) pacxoAa BOAbI Ha OTMBIBKY Ka-
THOHHTA OT HPOAYKTOB pereHepauyH,
onpeflensemoro no dopmyae (5-51):

Qo ==5-1,72.2=17,2 w2,

Pacxoa BOAH Ha OAHY PereHepaLHio
BOAOPOJ-KAaTHOHHTHOFG ($UABTPa ¢
YYETOM HCIOJAb30OBAHHA OTMHIBOUHOH
BOMABl Ha B3PHIXJAKINYIO NPOMEBKY
%Jgi.gg;pa OnpeAeAsercsa N0 ypaBHeHHIO

3,1 417,22 20,3 7m0,

L. H

CpenHeuacoBoll pacXoi BOXH Ha
COOCTBeHHBIE HYXAHW BOJOPOA-KATHO-
HATHHX (UALTPOB ONpefdefadAeM o
dopmyne (5-53a):

20,3-2,64.2
:.H=-—'-—24-—— =4,5 Ms‘{q.

Bpema perenepanuu ¢uastpa on-

pexeanM no ypasHeHHw0 (5-55):

8 =150 4 10,8 +- 60,0 =

— 268 KT/CYT.

= 86,8 mun, uau 1,45 u;

10,8 —BpeMs nponycka pereHepa-
IHOHHOTO PacTBOpA, ONpefe/AeMoe H3
ypaBHeHHs (5-56): -

63,1
pp— 1,72

60,0 — BpeMA OTMHBKH QHABTpE OT
NPORYKTOB pereHepalyd, omnpefeqse-
MoOe H3 ypaBHeHHs (5-57):

6-17,2
1,72

Mexperenepanyornnii nepuoa pa-
GOTH BOAOPON-KATHOHHTHOTO (GHABTPE

== 10,8 mui;

£ = = 60 Mun.



onpegenserc® u3 ypasHeHus (5-54):
24 .
TH = —'2'.—6-4—' — 1,45 =7,6 q.
KoasnuecTso 0OgHOBpeMeHHO pereHe-
pupyeMHX (QHABTPOB ONpeleddeM no
ypaBHeHH©O (5-29):
oy = 2EZ1A5 g 59
Tak kak #op=0,32<1, copnagenuft
pereHepauuii QHALTPOB He GYJET.

) MEPHHUK KPENKOH CEPHOR
KHCJIOTH

O0beM CYTOUHOIO pacxofla TexHHue-
ckofi 929%-Holl cepHOM KHCAOTHl cO-
CTABHT:

c¥T

268
eyT — _ XK-T o
VK 000.1,83 ~ {1000-1,83

rze 1,831—[maoruocts 92 %-nof:H,SO,,
T/M8,

EmMkocTb MEPHHKA HA CYTOWHRENA 3a-
Nac KHUCAOTH

V=13 V97=13.0,15=0,2 n®

[MpunuMaeM K YCTAaHOBKe MEpHMK
kpenkof kucaotel V=0,25 M3, Dy=
=560 MM, H=1376 Mm.

r) PEZEPBYAP XPAHEHHA KPENXOH
CEPHOR KHCJAOTH

Heofbxoaumasa eMKocTh 06aKa Iaf
XpaHEHHF{ MeCAYHOro 3amaca KHCAOTHI

Ve==13V¥.30=1,3.0,15-30==

== 6,00 M3,

Hdas XxpaHeHHsi Kpenkoi cepHofi
KHCJIOTH TIpEHKMaeM pesepByap HaH-
MeHpIllerg o6GbeMa, H3ToTOBASEeME
TK3 (ra6a. 7-16), V=15 M3 Dy=
= 2000 MM; L=>5600 MM,

a) BY®EPHHIE
CAMOPETEHEPHPYIOILHECA
SHAbLTPLI

~=0,15 M3,

Jdns ycrpanenns KojeGaHui  1me-
JOYHOCTH BOAEL TOCHE BOLOPOA-KaTHO-
HUTHOrO ¢uaeTpa, pafoTawiero ¢
«TOJIOZHOM» pereHepanuef, ycraHas-
Aupaetca OydepHuIlt (PHUABTP, BHCOTA
CA0R CYABDOYIAA B (GHILTPE AOMLKHA
OniTe Hep=2 M, ckOpocTt HABTPO-
Bawka ot 30 Ho 40 M/

IpuHuMaeM K yCcTaHOBKe B Kade-
¢TBe OydepHEIX HBA BONOPOA-KATHO-
HUTHHX  uasTpa Dy==1000 wwm,
Hepg=2 M, cxopocTe (PHALTPORAHHA
NpH 3TOM 6y,ae'r'

Wy = = 28,3 Mm/u.

0,762 76 2"

BydepHrle caMopereHepHpyIOLIHECs
ClJHJIprbI He OOMKILI HMeTB TNMOABOAA
pereHepalHOHHKIX PacTBOPOB (Ha WITY-
nep ¢HJALTPA CTABUTCA 3arJylIKa),
OAA B3PHIXAAIONISH TPOMBLIBKH NOJX-

. Ha TOABOOHKHTHCSA HCXOAHAS BOJA.

Jaa  3amaHHOTO  €OCTaBa  BOAL
{KeCTKOCTh TOUTH BeAd KapGOHATHAdA)
OpH B3pHIXJAIEH OPOMBIBKE OAHOTO
H3 GHABTPOB 4acTh BOAB MOXKHO NpO-
nyckaTb noMHMo GydepHeX GHIbT-
poB.

¢} JEKAPEOHH3ATOP

Jexkap6onuzatecp mnoAbnpaeM no
tafa. 8-5 ucxoAsl U3 NPOH3BOAHTENb-
HoctH Q=43 M%u H xapboHaTHON
KeCTKOCTH MKyx=0 Mr-3KB/JIL.

TpurnMaeM K ycraHoBKe Aexapbo-
HH3aTOP C XapakTepHCTHKaMH Q=
=50 w»%y, Dy=1030mMM, H=
=4800 MM, BHICOTZ 3aCHIIIKH KoJel
Pamnra fyp=3,1 m.

Ilpamep mnoapobHOro pacyeTa He-
kapOounusaropa npusefeH B § 5-8.

%) BEHTHJATOP
K AEKAPFOHH3ATOPY

NOLABAEMOTO B
onpefeAeTca o

Pacxor Bo3AyXa,
AexapOOHH3aTOP,
dopmyae (5-99):

Qnoa—25 43 == 1075 Maﬁl
rfe 25 — yleAbHLIH DPacXOL BO3AYXa
B CcxeMax ymsardenns, M3 M3

ConpoTHBJIeHAe TNpPOXOAY BO3AYXa
yepes AeKapOOHU3aTOp ONpeAenseTcs
no ypasHeduio {5-100):

St=25.1,38+40=137,5 MM BOL. CT.

VeraHapanBaeM K AeKapGoOHH3ATO
peHTRAATOP LI4-70 Ne 3 Q==1100 m¥*y
=140 MM BoA. CT. ¢ MEKTPOABHTA~
reneM TuHma AQ2-21.2, N=1,5 kBr,
n=—2850 o6/MHuH.
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) BAK JEKAPBOHH3HPOBAHHOR
BOJA b

MpraumaeM x ycranoBke 6ak ge-
KapGOHH3HPOBAHHOA BOALI, V=25 M3,
Dy 2870 mm, L=2862 mm. Emxocth
faxka ofecneuyHBaer MONY4acOBOH 2a-
nac gekapGoOHH3HPOBAHHOH BOJLL.

k) HACOC IEKAPBOHH3HPOBAHHOR
BOAbI

- Hacoc mosxen ofecneunts nogauy

M3/u pexapOOHH3HPOBAHHOA BOAKI

B neaapa'rop MOATHTKH TENJAOBHIX Ce-

TeH, MoTepH HANOpa NG 3TOMY TPAaKTy,
M BOMO. CT., COCTABJASIOT.

[loteps Hamopa B BOAOBOIAHOM TenJo0%-
MEHHHKE . . . « « o v + o o o v v o .
Totepu Hanopa B oxaanKTee BWmap: . . 3
Bucota nogbeMa B Aeaspatop. . . . . . 11
ConpoTuBienna Ha BBofe B AgaspaTap .
Hotepu 8 mafifax pacxozomepos ! 5)(1 1,5

{loteprt Hamopa B TPySoUpoROARX . . . .

' Qymu apHHe TIOTEpH Hamopa 32,5 M BOA. CT

‘ITpuHHMaeM K ycTaHOBKe ABa Ha-

coca (oaun peseppunfi) 3K-6a, Q=
=50 w™m%u, H=335 M sol cr., ¢
anekTpoasurateneM AO02-51-2, N=
=10 kBT, n=2900 o6/Muu.

a) NMPOMBIBOY Hlblﬂ BAK

Jns BapuxnsQmed OPOMBIBKH BO-
TOpoA-KATHOHHTHOro {HJIBTpA YCTa-
HaBIWUBAEM MHPOMHIBOUHEI Oak, eM-
KOCTh KOTOPOro AOMXKHA OBHITh

Vﬁ =1 ,3Q33p =1 ,3 . 4,65 =6 Ma.

'TIpHHMMaeM K YCTAHOBKe. 6ak,
V=6 m® Dy 1750 mm, H=25 mm.

) MPOMBIBOMHBIE HACOC

" Hacoc aonxker ofecnednTb B3pHIX-
JSIOILYI0 TPOMEIBKY BOAOPOA-KaTHO-
HATHOTO (HUABTPA, IPH KOTOPOM Yaco-
BON pacXofd BOABI COCTABJIALT:

3.1,72.60-60
- Qosp=""To00 —

0003HaYeHUs CM. K ypasHeHHo (5-19).
Hanop wacoca fif B3pLIXAfIO-
mel TMPOMBIBKH BOHOPOI-KATHOHHT-

204

= 18,6 M3/u,

HbX (QHABTPOB, M BOA. CT., CJaraet-

CH H3:

ConpoTHRIeHEA BOAOPOA-KATHOHHTHLIX (B~
TPOB NPH CKOPOCTH B3pHxnenus 10 M/s 7

Conporxenedns TpyGonpoBoaos . . .

Conporwenesun wafé pacxogoMepos . . . 1,5

R

Cymmapsie noTepH manopa . . 11 M boa. cT.

[IpuaaMaeM K yCTAHOBKe OAHK NpO-
MEIBOUHLIE  Hacoc  THNA 2K-9a,
Q=21 m¥u, H=13,2 u BOA, CT., C
3JEKTPO/BHT ATENIEM | AQJ2-21-2, N=
=1,5 kBT, n=2860 06/Mun.

10-4. PACUYET _
BOAOMOATOTOBKH -
"KOMEHHHPOBAHHOH
KOTEABLHORA
a) HCXOJIHBIE JAHHBE

Huxe npusesen coxpanleHHullt {6e3
pa3bHACHEHH#, TNPHUBEAEHHHX B nApe-
ABULYUIRX naparpadax) mpumep Tas-
JHTHOCO pacyera BOAONOArOTOBHTE/b-
HOM YCTAHOBKH IAS KOMOGUHUPOBAaHHON
RoTeNbHOH, PacueTw BWINOMHEHH RHAa
OCHOBAHHH HOPMATHBHHWX  JaHHEIX,
NpHABEAGHHMX B «YKAa3aHMsX [Q MNpo-
eKTHPOBAHHKKD KOTEJBHEIX YCTaHOBOK»
CH 350-66 (umeHyeMbIX B ZajbHeil-
meM «¥YKazauHA»)} H B COOTBETCTBVIO-
HIMX TaBaXx HACTOSIIEro.  CHpaBoy-
HHKA.

BonononroroBurenpHas yCTaHOBKa
npefHazHayaercs: A NPHIOTOBJACHHSA
BOLB, MAYIIEA Ha NUTAHHe NaPOBHIX
KOTI0B (A0BaBoK, BOCIIOJTHSIIOUHH TI0-
TepH mnapa M KOHIeHcaTa) W Aas
NOAMUTKY “TEMAOBHX ceTell ¢ OTKPHTON
cUCTEeMol TenaocHaOXeHns ‘(TeMnepa-
Typa moAorpesa cereéBoil Boxk 150°C).

B xoMOumupoBaHHOR KbTelNbHOM
YCTAHOBJEHB TPH NAPOBHLIX KOTJA TH-
na JKBp-20-13 u XBa BOZOrpedHbIX
kotaa thHma TBI'M-30. B npoekre
NomKra OBTE NOpefrycMoTpeHa BO3-
MOXIIOCTh pacllHpeHns (BTopaf oue-
pellb CTPOHTEJNbCTBZ) HA OLHH ITapo-
BO M OAWH BOJOTpefHHIA - KOTed.
Jeaspauuss nuraTenbHOH BOAB mpe-
LYCMATpHBaercss B TEPMHUECKMX nea-
sparopax GapGoraxknoro Ttuna. JHe-
aspallpsi HONMUTOYHOH BOAL TNPHHH-
M4ETCH B TAKOM Ke JAea’paTope
(MOXeT OCYIIeCTBAATECA U B BAKYYM-



HOM Hdeaspartope). [laporonsmolt 6a-
JaHC  KOTeJbHOH npuneneu B
rafa, 10-1.

B xoreannyio nopaerca apresnaH-
ckas Boja, orseyalomasd [OCT

Tadanma 10-1

llapopogauoit Gaxane KoTedpHo#R

MarcAMasHo-3EW-
iR permM
Cocrapatomife 6aaHca Mepaas | Bropas ’
ouEpean | cuSpeaL
CTpah- | CTpos-
TELCTEE| TSNLCTER
INaponpoussopdrenbHOCTE KO-
TeTLROM, T/4 .. . . . . .| 84 112
Pacxonl napa Ha NPOUIBOM-
€TBO, T/4. . . . . . . 67 82
[Torepu na npoussoAcTEe®, T/q 33 41
Tlotepn Ha pasorpes MasyTs
(nocroaksue), T/9 . . . .| 1,1 1,1
{lotepn B peaspatope noama-
TouHo# BOOM, T/Y . . . . 5,8 7,7
TTotepx ¢ BLINEpOM B nespa-
Tope, T/4. . . . 0,2 0,3
Morepx 8 kote otk (2 Ve ma-
PONPOUIBOAHTENLHOCTH), T/ 1,7 2,2
YMMAPHEIE [OTEPH napa o
TKormeﬁcara. /L . . 41,8 | 52,3
0 e, % Napon mno,tl!l-
TESBHOCTH | po Po . - .} 5O 47
Pacxos BOSH H2 ropuqee Bo-
HocHaGwenne, M3/ .. . .| 218 326
To xe H3 noamMTKY Temio-
Buix ceTeff, Mi/fw. ... . . 12 14

* EfustoapeserHpfl pacXofl Ha pasorpes MasyTa npw
PA3TPY3Ke TPAHCAODTA AGCACNHAETCA 38 CHET YMeHbIHeHHs
OTLYCKA Napa Ha TPOEIBORCTHO.

TaG6amna 10-2
" Apainz nexoanolt BoAM
Hm:aaa-m.-r;: mrfn | mrskefa
)Iz'xoﬁ 0CTAaTOK Su.6 1000 -
ecTkoeT obwas Mo L — 10,0
HecthaeTh  KapOORATHAR - | 990
Kk (meroarocTs) -
KatroH:: E
ganouuf Cart 120 6,0
Marrul Mgz 46| 4,0
weneso Fert Her Her
Hatpuii Na+ 173 7,5
Cymma gataokos E Kam — 17,5
- AHHOHBL!
- Gukapbonar HCOG 549 9,0
- cymbdar SOE‘ 264 5,5
- xnopur. Cl 106,5 3,0
. CymMa  amwoHos I Ad, — 17,5
pH = 7,4 npn {=20*C :

2874-73 «Bopma nuTbeBafA®, ¢ TEMne-
patypoit 5°C # naBneHHeM Ha BBOJE
25 M BoA, ¢T. AHa/iu3 BOAH H3 apre-
2HAHCKOA CKBAaXKHHH, NPHUHATHHA B pac-
ueTe  BOLOMOATOTOBHTENBHOH ycra-
HOBKH, NpHEeJeHH B taba, 10-2.

6) BBIEQOP CXEMbi MPHTOTOBIAEHHA
BOAMH

KadecTBOo NUTaTeAbHOH BOAR HAA
NAPOBHIX 3KPAHHPDOBAHHEIX KOTJIOB,
CIKUTAIMINX BRICOKOKAJOPHAHOE TON-
JHBO (Masyr) npy paboTe Ha AaBje-
HEn 13 krefem®,  NOJSKHO OTBedaTth
HOPMAM, NpPHEEJEHHBIM B YKa3aHHAX:
kucaopon — 0,1 mrfa; ofumas Kect-
®oceTh — 0,02 Mr-skefn;  Kelleso—
0,2 mrfn; macmo—5,0 mrfx; csofol-
Hasfl YIVEKHC/O0TAa HOMXKHA OTCYTCTBO-
BaTh. KauecTBO MHOAMHTOUHOH BOAH
RAA TENVIOBKWX ceTell ¢ OTKpHITON CHC-
TeMOll TeNJIOCHAGKEeHH HOJXKHO OTBe-
94Thb HOpMaM: Kuojopold <<0,05 Mr/x,
kKap6GoHaTHAA WECTKOCTh <0,7
M[-3KB{JI; B3BellleHHHE  BellleCTBa
<5 mr-a1; pH=7-+8,5. Tlpn oTKpuiTO#H-
CHCTeMe TemlocHaGKeHHd, KpoMe me-
peuncAeHHHX [NoKasaTelelf, NOANH-
TOYHAA BOAA JOJKHA TaKXe OTBeYyaTh
tpeboBannsim [OCT 2874-73 «Bona
NHTLEBAS.

BuiGop cxembl 06paboTkn BOAL A4
NapoRHX KOT/IOB NIPHBOAHTCA IO TPEM
OCHOBHBIM TOKA3aTeNsM: BEJAHUHHE
POAYBKY KOTJIOB, OTHOCHTENbHOHA IIe-
JOUYHOCTH KOTJAOBOR BOAM H cofepia-
HHIO yraekncaoTH 3 mape. CHauaaa
nposepsieTcA, MNOMYyCTHMA JH HauGo-
Jee npoeras cxema ob6paboTKH BOAH
HATPUN-KATHOHAPOBAHHA MO 3THM NO-
kasatensM, TIpoayBra KOTJIOB onpe-
pengerca -no gopmyne (4-1):

P = Sq.5%0.5 100 —
S~ Soatton
1060.0,5-100
= o000 106005 — 10 %>

. Tle So.n— CYXof ocTaToK o6paboran-

HOH BOJM, MI/J, onpeAenseMuit B co-*
OTBETCTBHH ¢ VKaSaHHHMH HpHBﬁIlEH-'
My 8 § 1-3, wucxoas- u3 H2HHOTO
cOCTaBA HCXOAMOH BOALL TIpH 06PabOT- |
Ke e¢ O CXeMe HanHH KﬁTHOHHpOBH-"
HHS; Go.p — TIOTEPH T1aDa H KOHJEHCA-
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Puc. 10-5. Cxema aBTOMaTHIRPOBAHHON BOJONOATOTOBHTEABHON YCTAHOBKH.

1 BOKOPOA-KATHOHNMTHWA $NABFP nepeoR corynesd; 22— Oypepiui caMOpererepHpy WmHAcA GRAGTP
4= HaTPpHA-KATHOHKTHEEA GRALTD BTOPON cTYOEEH; & — ACKapOOBH3IATOD; 6 — Oax AenaplodpsHpORAHHCA BOAM
HHAHPODANROR BOAW RAA NOATMTEH TelRroeMX coTel: # — HACOC KeKApOOHHIH[OBAHHOA BOAW ZAY DAPODMX
K HATPHA-KATHOHHTHHM (MABTpaM RCPHGH cTynedn; Jf — pACXOINNA Bak Kpemkoro pacTBGpa Coaw; I2—sme1c'rog
BTOPOR cTYMeRH; I3 — DOMAGBXOBMA PeryANTOp ¥POIHR HOENKOTO DACTEODA COAN; J4 — MELMMR KpenKofi cepHol
KATHORHTALX $HALTPOR; J6 — NovAPEoBMA  PEFYARTOP nOCTORMHOFG YPOSRY KEeNKOR <cepmoR  KACAOTHS
oocke TenacofMeuMuEa; J9 — HCXOLHSA BOZa HA CHApPONC]erpysuy; 2} — cepHadm KHCAOTA O CHAaA3; 2f — HB
23 — KpENENA pRCTBOD COAM €O CcEAaad; 24 — B AeeSFATOD DHTATEABROA Boaw; 2§ — B Apedsw; ¥ — BRXAON

OpuKredanie, AR YOpOLIeEHA CXEME B KaWAOH rpyEpe GUALTPCE CANOIC HABHEUCHMA NMpKBeALH
rOALKG OAHE. CoeundHEauns obopyaosanns epupeseya 8 7ada, 10-4,
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Ta HAW JoJA XUMHYeckH oOpaGorad-
HOfl BOAM B THTATEJAbHON; NPHHH-
Maerca o Tabn. 10-1 u cocrasaser
0,5 (unn 50% naponpoH3BOXATENbHO-
CTH KOTeRbHOH); Swks—CyxoH ocCTa-
TOK KOTJIOBOH BOAb JHJAA KOTJAOB
JKBp-20-13, 060pyAoBaHHHX yCTpOfi-
¢TBOM JJis RBYXCTYNEHYaTOTC HCHape-
HHS H BHHOCHBHIMH LHKAOHAMH; 0O
HaunsiM Bufickoro RoTeJBHOTO 3aBOAA
coctasager 10000 Mr/a.

Kak Buamo ¥3 pacueTa, BeXHIHHA
NpOAYRKH HE NpPEeBHIiIaeT AONYCTUMEIX
10%, no 3TOMy DNOKa3aTemo CXeMy
06paGoTKy BONB I1IyTeM HaTpHM-Ka-
THOHHPOBAHHUS MOXKHO NPHMEHHT.

OrHocHrenAbNag IEAOUHOCTD KOTJO-
BOA BOAW LI[%® MAH, 9TO TO Xe, XH-
Mmudeckn obpaGoraHnolt Bogwm  LL[%®
onpeseaseM no dopmyae (4-2):

1rgge = 1igp — 2en 10

0.8

Tpylonpedod aczodxed Jads:
Toylonpololl fods, ap i Poleppd-
prs 018 TUASTDS

Toylonpodel Bodw, npoweBusd byoep-
ANE PURRTIOS

Trulon,
dow
[ Toglangodod g fopa cond
?;yﬁ@eﬁ TIDHLARAOGER AT OMSENG
gurpmged
” ?‘g‘;ﬁ 00T BIPaTANIIILET PoOMuBA
t’ OPOT-NAMUONUINILE Putbmpod
Yoybongolod xgenKil cEpRod XabASm

Thifongodol DEsenepaAqueRNTES PRGN
opa copwad xueApm

X Toybonpodod otpalomannod Bods:
?byd’agwm OgaComEnnnl Godsl AoAs
AERBOE CIIGRENY MATPUE-NEMUONEPODERIN

Lhpar & Frapax, nepeyal

INTREOHu L FOTTNR,

JEpamusiil xrEIEH

o,

femip AHUMESBHING NABITTN
¢ eupaensadodon (MXY) -

Juagpazne noxassilapuaso pacrodo-
Heoa

—_——— | JalSucna, Sonmi s

3 — HaT PUA-KATHORRTHMS QUILTD nepsofl eTyneHn;
228 MONAMNTKH TENXOBHX CeTeh; 7 — Hacoc mekaplo-
KOTA0B; § = ReHTHARTOD; I} — BMEXTOpP DRCTRODA COAN
pacTBOpa COAW K HATPHA-EATHOMATHHM GHaLTpAM
KMCAOTH, ] — 6aK TPOMWBOMMOR BOAW  HaTpHA=
17 - amextop ;;usop& Kncrorw; 18 — nexoagas BOA3
BGA00PUB0LE; — B AGAYPATOP MOANHTOMEOR BOAM;
B aTgedepy.

Na;COy B KoTaeE,

__40-9.100
= 71060

rne I, s — WEI0UHOCTE BOAH, 0Opa-
GorasHOd MO CXeMe HATPHA-KATHOHH-
pOBaHHA, PaBHA UIETOUHOCTH HCXOX-
Rofi BoaW (KapOGoHATHOH 3IKECTKO-
cTt) — 9 Mr-3ksfa.

Tlo moaydeHHO#t BeJHYHHE OTHOCH-
tenvHoft wenounoctd (34%) B coor-
BeTCTBHH C HOpMaMu cxemy ofpalot-
KH BOAH myTeM HATPHA-KATHOHHPOBZ-
HHA MOXKHO NPHMEHHTb C JO3HPOBKOH
HHUTPATOB B XHMHUECKH o§pafoTaHHYIO
Bony. CogepXKaHHe YTAEKHCAOTH B na-
pe NpH Jeaspannd XHMHYeCKH oGpa-
6oTaHHOl BOAE B TePMHYECKoM Oap-
BoraxHoM JHAea’parope oupeleigeM
no gopmyne (4-4):

CO, =2211{, 5%,., (0,4 +0,7) =
=922.9.0,5-1,1 =109 mr/kr,

=34%n

roe 22 — sksupadent CO;, mr; 0,4 —
nons pasaoxenua NaHCO; B xorie
(60% pasaoxunock B GapboTamHoM
neagpatope); 0,7 — RoAA Pa3IoMKenHA
paoTamomeM Ha
nasaennn 13 krefem?.

[lo KoHBeHTpaODHH YIMEKHCAOTH., B
nape (109 Mr/kr) ofssaTeNbHO NpH-
MeHeHHe cxeMel 086paGoTKH BOAH CO
CHHKeHHeM cojepXanna Guxapbona-
TOB {LIENOYHOCTH) B HCXOAHOA BoAe.
310 MoXeT OLTh NOCTHLHYTO BOAO-
pOA-KATHOHHDOBZHHEM C <TOJOMHOH®
peredepainell puALTPOB.

IIpoBepsieM npaBuabHOCTE BHOOpA
cXeMbl BOROPOZ-KaTHOHHPOBAHHA €
«roJofgolk» pereHepanued.

MponyBka KOTAOB TIPH 3TOM CO-
CTaBHT!
600.0,5-100
P = oo—60.05 — 1 %

roe 600 — cyxoft OCTaTOK BOAR, 00pa-
foTaHHOll TO CXeMe: BOAOPOL-KaTHO-
HHDOBAHHE ¢ «TOJOZHOH»> percHepaun-

elf, AekapOoHH3aNHA, ABYXCTYNeHYa-
TO® HATpUli-KaTHOHMpOBaHHE  (CM.
§ 1-3), mr/m,

OThHocHTepH2A HWENQYHOCTE KOTAO-
BOYU BOJHL:
0.0,7-1
g = 115 — g = 47

60U %>
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rae. 0,7 —ocratouHas KapGonaTRad
¥KeCTKOCTE BOCAe BOAOPOI-KaTHOHHPO-
BaHMA, MI-3KB/JI.

Ko.nnqec'mo YIIEKHCAOTH B nape:

C0y=22.0,7-0,5-1,1=8,5 mr/kr.

Kak noxasnBaer npopepounnil pac-
ueT, CXeMa BOXOPOA-KRTHOHHPOBAHHA
110 BCeM NIOKA3aTendM JaeT BOAY HyXK-
HOTO Kauectha. JIJf mapoBHIX KOTJIOB
NPHHHMAGTCH CXeMd: BOHNOPOI-KATHO-
HAPOBAHHE ¢ «TOJOJHOH» pereHepaln-
efi, AekapboHM3alWA, MABYXCTYIOEHHYaA-
TOR® - HaTpHA-KAaTHOHHpOBaHHe - (IAA
MIyGOKOTO0  yMATHYEHHS  BOAW IO
0,02 Mr-3xB8/{n) n Tepmuueckan Gaplo-
TAXHa# JAeaspaunyd, IPH KOTOPOH
yAaaseTca kucjaopod no 0,03 Mr/x H
YacTHYHO IOAYCBA3AHHAA VTJIEKUCAOTA
(oxono 60%) 3a cuer pasaoxkenus
NaHCOy npu HarpeBaHun.

JAa TenacBeX cerefl ¢ OTKPHTOMN
cxemofl TenmaocHalKenus oOpaboTka
BOAW NMyTeM HATPHA-KATHOHHPOBAHHA
OpH KapOOHATHOM KEeCTKOCTH HCXOA-
HOW BoAbI OoJsibie 4 Mr-3KB/n Hepo-
nycTHiMa no seanunte pH o6GpaGoran-
HoHl BOAHI; MNOSTOMY BOAOPOX-KaTHO-
HHPOBAHHE C <«rOJ0JHOA» pereHepa-
Lineli — nepBas cTafinsg o6paloTKU BO-
AH A NapoOBHIX KOTJIOB,— MOMeT
GEITh  TPHHATO M HAS  TENJOBHIX
cereli. JlaA ycTpaHeHHMS KoJdebaHudA
IEeN0YHOCTH ¥ NPeAoTBPAlleHHs TO-
fBJICHHA KHCJIOH peaKUuH B NMOAMHTOY-
HOf BOJE TeNJIOBHIX ceTell rocse BOIO-
POL-KaTHOHHTHHX QHIABTPOB Tpebyer-
ca ycraHoBka OydepHBIX caMopereHe-
pHPYIOULEXCA QHALTPOB.

Cxema oOpaloTk® AAS TeMIOBHX
ceTell ¢ OTKPRITOH CHCTeMOBR Temnao-
cHabxenns 6ymeT: BOLOPOA-KATHOHH-
pOBaHHe © <«TOJCARON» pereHepaiuled
tuapTpoB, 6ydepHble caMOpPEryIHpYIO-
yecss PUABTPHE, NekapOoOHH3AUHA H
Jeaspalust B crellHaJBHOM JeaspaTo-
pe MoAATKA.

Taxum ofpazom nepsas cTagus 06-
paboTKH BOABI: BOEOPOL-KATHOHHPOBA-
HHe ¢ <«roJIoRHOfi»  pereHepannefs
Gunutpos, OydepHbie caMmoperyJsu-
pyiomuecs GuabTpel B AekapGouusa-
uua — Gyrer ofmeft .aaa napoBHX
KOTJIOB W TeNVIOBBIX CeTef,
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8} MPOH3IBOIHUTENBHOCTD
BONONOAFOTOBHTEJNBHOR
YCTAHOBKH

Pacxon xumHueckH o6paGoTanHoR
BOOB Ha NMHTAHHe NAPOBHX KOTJ/OB
cjlaraercs H3 NOTepb NMapa M KOHIeH-
caTta, NpHBeleHHBEX B Taba. 10-1,
LA TepBofl o4epelH CTPOHTEJABCTBA
COCTaBJALT:

1 =33.1241,1+58402 +
+1.748d0

TQzﬁl Mm3fy,

rae 1,2 -— kosdphuuent, yyuTHBAIO-
IH# BO3MOXKHOCTh HefloBo3spara 20%
Komriencara; 3,1 — npogyBKa KOTJOB,
onpefteaenyas npH paGoTe BOGONOATO-
TOBKH N0 CXeMe BOJOPOI-HATPHHA-Ka-
THOHUpOBaHHA, Y.

Jns BTOpO# ouepeAH CTpOMTE/b-
CTBa:

I —=41.1,2+4+ 1,1 +- 7,7 +
03422+ 11235 ~64 woju.

TIponsBoaKTENBHOCTE BONONOACOTO-

BHTEJILHOH YCTAHOBKH CJlaraercsa H3

CEAYIOWIHX PacXof0B BOXH, M3/u:
Tepsan Bropat
ouepeah cuepels

MMuranne naposux kotads, . 51 64

IMommurka Ternosux ceted .. 12 14

lopavee ponocHatxenwe . . 218 326

OSmuf  pacxoad XHMHYUSCKH

ofpaforansod Boast - . . . 281 404

r} PACHET OGOPYNOBAHHA

Pacyer ofopynoBaHHst BOJONOATrO-
TOBUTENbHOIf YCTAHOBKH HeOOXOKHMO
HAYHHATL ¢ XBOCTOBOM 4YacTH, T. €.
C RATpuHA-KATHOHHTHHX (UABTPOB BTO-
poll CTYTeHH, MNOCKOJBKY TOJOBHAA
4acTh YCTAROBKH (BOJLOPOMN-KATHOHUT-
AKe QHALTPH) HOJKHA H[POOYCTHTD
JONOJHUTENIBROE  KOJHUYECTBO  BOMAHL,
AAyueft Ha coGCTBeHHLIE HYMKAB HAT-
pHi-KaTHOHHTHBIX ¢HAbLTPOB. Pacuer
OCHOBHOIO O0OPYyAOBAaHHA NPHBEAEH B
tabn. 10-3; monHbif cocras obopyno-
BAHHA BOAONOATOTOBHTENBHOH yCTa-
HOBKH npusefed B Tada. 10-4.



Pacaer ocnoBHoro ofopynonanus

TaGanna 10-3

Pacyernue noxaseTe sn anemﬁ’ 0;'35:
Hamputi Kamuonumane Hutbmpst smopolt cmynenu
: {pacuer npupeged B § 5-3}
1. MTponsBoasTenbROCTh PUILTPOB Quarp s M /4 51 64
2. Ouamerp purbTPa, MM 2000 2000
3 BucoTa c10g KaTHOHHTA ?:y;[hq:oyr.rm) Hea, W 2.5 2,8
4. [nowans GuieTpoBaHA fggrp« M? 3.1 3,1
5. O6bem xardonuta Vi, M? 7.75 7.75
6. KonnzectBo paGotamomux QuIBTpOB @, T, I l
7. Konmuectno peseppHmx GunbTpos {o6mAX ¢ NepBofl cTYNERLIO I 1
HAaTPRA-KaTHOHHpOBANNA), T,
8. Oburas wecTxocTb ¢mneTpaTa (mocine nepsol CTymeHH Hatpui- 0,1 0,1
KaTHOHHpOBaHHFI]. NOCTYTTAKMEro HE qJHJTbT[Ii BTOpOﬂ CTYOEnH XarHoHH~
popamus KT .ursxn,fn
9. }Kecrxocm dieTpara nocAe BTOPOR CTYNERH KATHOHHPOBAHHS 0,02 0,02
KT yipsxs
10. Ckapocrs QmibTposasin, M/%, @y,rp = Qnant fyar 16,5 20,6
(511)‘-1ch0 peresepanuli $uabTpa B cytkn [cM. dopuyma  (5-13) 0,05 0.06
n (5-14}]
o Qe
' Nall VeE oNat
12. PaGouas o6mennas crmocobHOCTE cyb(OYris Ha Bropoll cTymeHH 300 300
KaTHORRPOBaBKS Epy.qy NPH YAETBHOM Pacxofie Comd ge = 350 r/T-3KB H
WECTKOCTH BOAN, nocTynammedf Ha ymardenme, 0,1 Mr-sxe/a, r-sks/u?
13, Pacxox 100%4-HoRt coxH Ha OZHY pereHepanuo, Kr [cM. ¢op- 814 814
Myay (5-17)]
Q= Epnatr Vege
1000
14. Pacxon rpenxoro (26%-Hore) pacTBopg comu HA QMY peredepa- 2.6 >6
uHIe, M .
Qc-100
Qs.0=T1000.1,2.26
. 15, IaorRocTb 26%4-woro pacreopa comd npd 20°C, 1/Mm3 1,2 I,
16, Pacxon Texudyeckoli coau Ha pereHepaudw (uaeTpa BTOPOR 43,8 52,5
CTYNeRH, KC/CYT,
Qree ___Q"nNaII al00
93
17. Pacxon BOAM Ha PereHepauple WATPAR-KATHOHHTHOrC (MIbTPA
8TOpOf CTYMenH ciaraercs M3
pacxona BOAK HA E3PMXNAMYIC TPOMBIBKY, M [cM. dopmyay \5-19)] 11,2 11,2
41atx - %0tsap
Qsap = —
1000
pacxoda BOOH HA MDHTOTOBJIEHHE pereHepaluOHHOTO pacTaopa [cM, 7.6 7.6
gopmysy (5-20)]
. Qc-100
.0 = G005, - M"
rAe b — KOWUeNTDALMs DETEBEDALMOHHONO pacTBOPa, MpHHEMAEM AN 1] 10
QHALTPOR BTOPOR cTyneHH {cM, Tadn, 5-4),%
o —naotHocTe 10%-roro pactmopa NaCl an 20°C (cm. Tafin. 1,071 1,07%
15-6}, r/cm?
pacxona BoOH HAa OTMHIBKY KATHOHHTA OT NMPOAYKTOB pereHepaildd, m3 31 31

[em, tlsowyw (5-21)]
Qor = f,'o‘rfﬂau Hen=4.3,1.2,5

14—430
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Tappps Bropan

Pacqerupie noRasaTe. d oepenn oYe penb

18. Pacxofl BOAK Ha OAHY PETEHEPALMIO HATPHA-KaTROBHTHOrO GuibT- 38,6 38,6

Pa BTOpOA CTYMEHH € YTETOM HCMOAL3OBAHHA OTMHBOUHBIX BOJ H2 ESpHIX-
JAICIIY0 NpoMBEKY, M* [cM, dopuyry (5-23))
Qc.l“—‘Qp.p'{*Qm

19,5Te xe B ¢pepHeM 33 CYTKH, M*/CyT: 1,8 2.3

Qe.aftgany

Hampuii-xamuosumeste fuismps ne psoii cmynchu

20. IMpousBopuTeNbROCTHY QUILTPOR (G€3 yueTa He3HAWHTENLHOTO Ya- 5l 64
COBOTO PACXOia BOIH HA OTMWBKY GQUibTpa BTOPOH CTYMEHH K&TAOHHDO-
BaruA) Uy, M2/

21, Huamerp pibTpa, MM 2000 2000
22, KomutecTBO Paboraomux (uasTpoB 4, MIT. 2 2
23. KomuuecTpo peaepBHHX OATLTPOR OOMUX CO BTopoll CTYMEHLID 1 i

KATHORNpOBAAKA, INT,
24, XaparTeprcTEKA duabTpa (cM. nn. 2—5 nacroamed Tabaunw)

25. O6Mss KecTKOCTb BOAMW, NOCTYNalomell Wa (UILTPH nepsol L7 b LT
CTYNeHE MOCAe BOAOPOA-KATHOMHPOBAHWA ¢ ,TONONROA* perenepanmef, AR
MT-9KB /1

KN — Jito— JKx 4 KET =10,0—9,040,7

26. H{ecTroCTh ¢mABTpaTa nocle mepPOR CTYNEHH KATHOHUPOBAHHS, 0,1 0.1
MT-9EB, 1t

97. HopManbras CKOpoCTe (ubTpOBAHUS, M/4, Npy paSoTe BCeX pa- 82 | 10,3
Godux duapTpos [cM. dopumyny (5-11}] g

e = QNaI
T s
28. MaxcuMamuas CKOpOCTH dwanTpoBasEst, /¢, np peresepawma | 16,5 20,6
opHoro us ¢uabtpor [cM. dopmyay (5-12)]
W — Nal
“ f Nal(a_l)
6 1;.2)9]. Yncse 'paredzpatall Kakaore duiastpa, | pasfeyr  (cm. dopmyny 0.7 0,9

QNaI)Kg'al . 24:
VKBpNaI -2

30. Pafouan ofiMennas cnocoSHOCTE, T/SKA/M?, TIpH YHeIbHOM pacxo- 185 185
B¢ cond  Ha peremepauEio ge — 150 r/r-sxe, [em. dopuyny (5-15)]

E st = aby,g-500 — 0,50 (™!

MNal =

31, Pacxon comd Ha ozuy per edepaumio, ¥ [cd. dopuyay (53-17)] 215 215
E Vxge:
«__ EpNarVege
%= —om
32-SPHCX01 rpamzors {26%-woro} pacTeIpa cOTM Ha Oy peremepa- 0,69 0,69
8o, M
Qc-100
Qo= 1000-1,2.26
33, Pacxoa TexHMuecKOR COMM H3 pErcHepanwmio GHALTPOS NepBod 324 416
eTyneuu, xr/cyr [cw. dopuyny (5-18)]
Qenpy, a-100
QT-C e __"'-gi-_
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PacoeTHbe noma'lre.u:l orém cm
34. Pacxoll BOAW HA O/IEY PereHePaL0 HATPHI-KATHOHHTHOrO (RILT-
Pa nepBoH CTYMEHH CJalaeTcs HI:
pPacxoaa BOEN HZ B3PHXNAIOUYIO IIPOMHBKY, M® {CM. . 17 macTos- 11,2 11,2
uteft TabaHun);
pacxoma BOAM HA MPIETOTOBACHHE pereHepauMOHHOTO PACTBOpA, M3 2,9 2,9
[em. dopmyny (5-20)1.
Q.- 100
@-» = To005, -
rie b — xoHUeHTDAlHd pereE@paNHOHHOIO pacTROPa At uanTpa 7 7
DepBOA CTYHeHH, NpHBuMaem 00 Ttabn. 5-4, 9%
p—:ﬂéO'EHOCTb To%-soro pacteopa npx 20°C  (cm. Tadn. 1,049 1,049
18-6), rycmd
pacxola BOSH HAa OTMHBKY Katuouara, M3 {cM. m, 17 nactosmeft 31 31
TabaHIE)
35. Pacxon BOAK HA OARY pereHepaniy HaTpul-KaTHOMMTHOrO QHILT- 33,9 33,9
pa nmepbolt CTYNEHH C  YyueToM HCNOJE30BAHHN OTMHBOUHHXY BOA ) TIPH
Eapraxaensy {cM. dopmyay;(5-23)]
Qo= Qp.p + Qor
36. Pacxonm soam Ha perencpaumio GUALTPOB NEPBOR CTYNENW, M3/CYT 47 6l
QS =339 any,;
37. To me B cpeqiem 33 dac, M/ 2,0 2,5
Bodo pod-gamuontmane Pussmpw (¢ ,20800800% peeene payueit}
38. ITpomsBOAMTENLHOCTH BOAOPOA-KATHOHHTHELX OWILTPOB € YIETOM 283 407
pPacXofd BOAHW BAa CcOOCTBEHHWE FEYKAM HATPHA-KATHOHHTHHX QWIBTDOB
neppoft  ctynenu Qf, m3/u -
39, Duametp dmacTpa, MM 3400 3400
40, Bucora cnos xatHouuta (cyaedoyrin) Heg, M 2,58 2,5
41, [romans gusTposanns fiy, M2 9,1 9,1
42, O6ven xarucmura V7, m2 22,8 22.8
43, KommecTno paSoTammux $HUIBTPOB 4, iuT, 4 5
44, Komuectso pesepeHuX QuALTPOB, WiT, 1 1
45. OcTarouHas KapboHATHAA, WKECTKOCTS NOCNE BOAOPOI-KITHORRDO- 0,7 0.7
BaHNA C FONONHOR® Peremepatiwell ALTPOB B COOTBETCTBHE ¢ TpeGoBa-
HUAMH K KauecTBY MOMIBTOUHON BOAL, MP-3KB/n 8
46. KapfioMAaTH3S MeCTKOCTb, YAAWIEMAR H& DOAOPON-KATHOHRTHHX 8.3 3
$RALTPAX NpR LONOAHON® DErcHepauRY. Mr-sKB/1,
KKy = K — KE
47. Hopmameman cxopocTh QuisTpopammsa, M/4, Dpu paloTe BCex 7,8 8.9
pationnx dunwTpor [cm. GopMyny (5-44)]
QI'
Wa = —'_r.‘“T
fua
48. Makcumanshaa ckopocTh HALTPOBaHHR, M/4, NpH PereHepauun 10,3 11,4
poHoro 13 dmantpon fem. dopayay (5-45)]
@
Wy=—T"—
S )
4* 211
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PacueTHbte noKa3aTenn ol-:l:p?ﬁf tﬂepe:b
49, Yucno pereHepaun® Xawkaoro BOSOPOA-KATHOHWTHOro (HABLTPA, 2.1 2.4
I paa/cyt [em. Qopwyny (5-47)}
MK
™ i Heal s
80. Pafiouan ofiMenHas CHoCoGROCTE CYJbGDOYTIA APH BOAOPOH-KATHO~ 300 300
HUPOBaHHM ¢ ,TONOAHORY pereHepaurel GuieTPoB: NpAHHMAETCA no Taba,
2-4 aon K, onpegensemoro no dopmyne (2-13), n A —no dopMyse (2-14}
7.5
K= TV 0,75 0,75
Am oo
= 3755 1,05 1,05
51, Pacxoa_100%4-yoff cepHoR XuCAOTH Ha oOHY pereHepsuMiO, xr, 307 307
{cMs popuyny (5-48))
@pm
il 1000
rae gy — ymenshuh pacxop H;SO, no Taba, (2-4), r/r-sxe 45 45
92, Pacxog Texdudeckoll 92%4-Holl cepHON XHCMOTH. XKr/cyTr [cM. 2803 4004
dopuyay (5-49)] :
Q ifza- 100
Q:.lt = 92
53. Pacxoa BoAs Ha ogHy PereHepaldi0 BOAOPOA-KATHOHHTHOLO bt
pa cnaraeTca s ) :
Pacxola Bl HMa BIPHXAMOULYI0 DPOMHERY dumeTpa, M# [cm. dop- 32,8 32,8
My1y {5-19)) : '
- Qoan — 41 -60fgap
P T T000
pacxoda BOMM HA DDHIOTOBlCHRE DEreHepAlACHHOTO PACTBOpPA, M 20,3 20,3
fem thopuyny (5-50)] ) . :
QP 100
Qp.r .
1000bpp.p
rae b—xogueasrpganm peresepagHoHHOrG pAacTBOPR, NPHHUMAETC: foO 1,5 ‘1,5
taba. 5-9; . )
¢ —— MNOTHOCTL PACTBOPA KHCMOTH, TOPHAHMBETCS No Tabm 15-7 1,01 1,H
PACX0a BONB HA OTMBIBKY KATHOHETA, M* [cM. dopmyny. (5-51)] 114 114
. Qor = gorfn H ca _ - .
54, Pacxox poa Ha onBY peréHepanmic  SONOPOA-KATHOHETHORO 134,3 | - 134,3
$HALTPE ¢ YUETOM HCMONLSOBAHAN OTMHBOYHHX BOL Ha mApuxneHAe, Mt
{em. opmynry (5-53)]
QEH-H': QDI‘+ chr
w/ cgr'sr. Pacxon sonst ua peresepannio BOIOPON-KATHOHATHHY (DHAbTPOB, 128 | 1612
N .
Qeyr = Qc.n,unﬁa
56, Pacxon Bomu ua perenepapi  BOLOPOA-KATHOHUTHEYX (RILTPOB 47 67

B cpefreM, M¥/q

Qcy'r 124
212
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PacqerTHE® TOKA3ATEMH a?(:g:an: oqepe,n:
57. Bpess pereHepalii BOROPOL-KATHOHRTHOrO GAILTDE Y [em, 1.7 1,7
dopuyny (5-55)) W
‘H = "nsp;‘}' ‘p.p'i‘ tI;r
per 60
58. Bpems Mponycka pereHepauMOHHOro pacTeopa, MaH [cM. thopruy- 13 13
Ty (5-56)] :
" Qo1
A _eser
: P L.fll:l
59, Bpews oTmuBKY HIBTPA OT TPOAYKTOB DEFCHCpAMU, MuH 75 75
{cu. gopmyny (5-57}]
16Qor
="
60. KouvecTBO DAHOBPEMEHRO perenepupyeMux drabTpoB, wWT. [em. 0,6 0,85
dopuyry (5-29)] -
- _ Mhlpe,
Ra.p=— 94
n pl{'u:en(ann e. TlpH g o < 1 COBNZREHAT pepeRepaua He iSyaer, cnmegowa-
TeNLHO, NPH ABTOVATHIAMHY MOKED YOTZHISUTE SHHH KBTI Ha BCe BOAOPOL-KATHOHHTHHE
QHMLTPL, OSHEARMHE EX B OIHY FPYymmy.
Bype prme 000 pod-kamuonumnste Huibmpb (COMOpezere pu pyOGEzcR) .
61, [TpousBOAuTEABHOCTb CAMOpereHEpUpYIOWHXCea HALTPOR Qi cr M/T 283 407
62. Quamerp duneTpa, MR 3400 3400
63, Komwectro dunbTpos (B MepBYH) OYepefb ONMH h3 HHX sfBIRET- 2 2
€A PesepBHEIM), MIT.
64. Bucota cnos xaTHowHTa Hep. M 2 2
65, ITromane ¢rabTpoBawis fig, . M? 9,1 9,1
66. Cgopocto duneTpOBARMA, M/4: .
npu pafore omHOro (MaLTpal 3 45
w QHc
1 ch'l .
npn paSote nBYX QuAsTpoB: 18,5 22,5
v QH:
5 wz,— ch‘2
67. Pacxoll BONM Ha OfHO B3PuXTenHe (QHALTPa — M. . 53 nacro- 32,8 32,8
mmel TeOMUR, M3
63. Pacxos BOOW HA Bapuixnespe (Mpd ofuofl BepEXTRINed TDOMBE- 32,8 65,6
e xaxaore dmmbTpa), micyT
. Pacxod s00n Ha 80d6nodzomosKe
69. Pacxon Bomst Ha%coSCTBEHHWE HYWIN BOAOMOANOTOBKH, M?/CYT 1210 1741
70, Cpeapevacomo Pacxol BOAM WA COGCTBEHHHE HYNCIE BOLONON- 30 72
TOTGBKH, MY/q .
71. CpenneuacoBolt pacion HCxogHOH BOZM ¢ YIeToM c0Tc B MHBIX 331 476
HY#/ BONOMOATOTOBUTEABHOA YCTAHORKH, M2/ )
72. Pacxof na coGCTBENHME RYXIM BOXOMCAIOTOBHTENLHON YCTaHOB- 17,8 17.8
®H, % OT TMPOWIBOAHTENLHOCTH
73. Makcymarsno-sacorofi pacxod HCXOZHOR -BOAM NPH OTMWBKE 374 498 -

OJHOTG MY BONOPOR-KATHOHHTHHY QRALTPOB, M3/%

Qu = Q-+ 10f};
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i} Tepeaa Bropar
Pacuernme movazaremd oqe[]’;le'm, OUEPE Ak

LHexaploruzamop

JerapGorm3aTop DACCYETHEAETCH TOAPKO HA NEpBYID OYepefh CTPOH-
TeNLCTBa, AJA BTOPOA Ouepefd B KOMIOHOBKE UpejycMaTpHRAeTCs crie-
UAaNbROe MecTo {AeKapOONHSaTOPH YCTaHABIHBSIOTCS BHe 3AABHS

74. [TlpoussonuTensnocTh gekapSonnzaropa Q, M3/4 : 283

75. Kosnenrpanas pacteopenHofi B BoLe YTIEKHCIOTH, MP/J, MOCTY- 392
naiomel sa Nexapdounsatop [cM. dopmyry (5-91)}

_ CO; = 40K + COP°,
rae K-~ cM. 1. 46 nactosmed TaGmmm;

COY® — kougerTpaums cBoGOARON YIMERHCAOTH, ML/, ONpefelneTcH 26,6

gosngnmm aanusa Tadn, 10-2, nomorpamme puc. 5-9 @ e no Tabu. B

i

! COY® = COTC%

76. OcTaTounas KOHLERTPAlHA YTMEKACNOTH B AeKaplorH3UpOBAHHON ¢,005 -
Bofe, K&/M*
77, KonnuectBo YraekucnoTH, noafewallell ynaneruioo 8 LeKapGoHs- 110 -

gatope G, kr/u [em. dopuyay (5-94)],
G = Q5(CO; ~ CO%™)

78. IlopepxvocTs Racamku u3 Xodew Pamnra, M2 [cu. dopuyny (5-93i) 3056 -

G
. Fa== Rahcep *
rae kwx — KoshdunsesT necopbumy, onpesensercs am 20°C no rpa- 0.4 —

duky Ha puc. 5-10
Acep — CpesMas NBWKYIMAR CRAa mecopbupn, onpeseaserca mo | 0,085 -
rpaduxy Ha puc, 5-11

79. O6bem koseil Pamura, m? [cM, dopuyay {5-98)) 18 -
F
VK‘D—'—'- 904
80. [lnomans nonmepeynoro cevednn ZekapGoumsatopa, M2 [cM. dop- 4.7 -
uyy (5-85)] '
Q 0
F=g="g0™
81. Huamerp ackapboumzatopd, M [cm. dopmyny (5-96}] 2,5 -
D= -'/ I
3,14
82. Buicota com macamkd ¥3 xoiew Pamwra, M {om. dopuyay (5-97), 3.2 -
y Ve '
T
Bewmunamop & Oexa pfionusamo py
83. Pacxon poanyza, NONABAEMOrO BT AeKapSOHHIATAP, M3/u 7075 —

[eM. dopmyay (5-99)]
Qoos = 25Q,
rie 25 — ymenbHWH pacXoll BOIAYXa B CXeMaX YMATYeHHs DIPH Hacam-
Ke u3 Koleld Pawpra, m3;m?
84. Conporreresne npoxogy BO3ayXa B AcKApOOHH3ATOP, MM BOA. CT. 120 —

[em. dopyy iy (3-100)]

X = 254 + 40

85, Bentunntop tHna LI4-70 Ne 6:

TIPOHABOAHTEMBHOCTE, M3/Y _ 4600 —
HANOp; MM BOL. CT. 120 —
KORMYECTBO BeHTHAMTODOB : 2 -—
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PacueTHEE MOKAIATEAR mﬂepﬁﬂx ozggan:
Hacoe uexodnoii sode
86, [lponssoxuTenbHOCT: Hacoca Hexofkofl BOEW, Mi/4 {cM. M. 73 374 —
HacToRmeR Tadd.)
87. Hapop wacoca Hexomuoil BofH 8 —_
Hu.s=ET—25,
rpe Ef7 — cyMMa noteps Hanopa B CHCTEM®, M BOA. CT.:
B DApoBOM NogOrpesarene 3 —
B BONOPOA-KATHOHWTEHX (RILTDPEX 8 —_—
B waiSax pacxozomepos 1,5x2 3 —
B PeryaHpyioUIeM KJanase Ha BBOAE BOAM B AeXapSoHH3ATOP 4 —
B TpyGonpoBosax 3 —_
BHCOTA MOADBEMA BOAR B NEKAPSORH3IATOP 12 —_
CymmapHHe NMOTepd Hanopa, M BOE. CT. 33 —_
Hanop na snofe mcxonwoli ROAW B KOTERLHY:, M BOA. CT. 25 s
88. Hacoc uexogwofi moga tuna 8K-18:
NPOUSEOAKTRNBEOCTE, M3/Y 330* —
pasuBaeMufl nanop (0pd [YKa3asuof DPOH3BOAHTENBLHOCTH), 15 —
M BOA. CT.;
KOMAYeCTBO_HACOCOB (OJHH H3 BHX peacpBHHI) 2 —_
Mpouvevsann e Heolkomvwat usoHisoTHrebdocts 374 My Gy x0T offecneycra,
AR Kot TRalyeMell HImop & 2 Pa3l WaHLUIT PAIRARASMOLG HACOCOM.
Hacoest derapConusuposannodl 80du
89. [lpowspOfHTEABHOCTh Hacoca HeKapSoHnwpOBaEnoll moAM MR 230 —_
fOANHTHE TENAOBHK cotell, M*/u
90, Hanop wacota cIaraeTes H3 NOTePb B CHOTEME, M, BOL. CTys
B BOJOBOAAHOM NONOTPEBATeNE 3 —
B 0XTaBEHTEJE BHNAPA 2 —
BHCOTA MOABEMA B AeasPaTop 14 _
Ha BBOJIe B He4asPaTop 12 —
B ulaitée pacxomomepa 1,5 -
B TpySonpoBojax 2,5 —
CyMMaphbie NOTEPH Hanmopa, M BOZ. CT. 35 —
91. Hacoc neKapGoHHMSHPOBAHAOH BOAR 274 NOATHTKH TENNOBHX Ce-
reffruna GK-8:
NPOHIBORATENBHOCTE, MY/% 122 —
Hanop, M BOL. CT. 36,5 —_
KORRHECTBO Racocos (oAdAH A9 HHX pesepBHui) 3 _
92. [TpouseonrTeNbHOCTL Hacoca AeKapOoHAIHpOBannof Bags Ans 52 —
MlaposulX KOTAOB, MP/4
p-593, Hanop HacocoB, NMOLAIOLUX BOAY B AEA3PaTOp NUTATENBHON BOAM,
cnaraeTcd W3 TOTEPE B CHCTeMe, M BOA. CT.:
B HaTpHH-KATHOMHTHEX ¢weTPax I cTyneru 8 —_
Il crynesdu 8 —
B wafbax pacxoaomepon 1,53 4,5 —
B TpyGonposoLax 3 —_
p Toforpesarene Ximuyeckn o6patoTanHofi BoAm 2,5 —_
B OXjamaTefe BHNapa 3 —
BRICOTA TIOALEMA B AeaspaTop 14 —
CORPOTHBAERRE H# BEOAE B JEa®paTop 12 —_—
CyMMapHRe [OTEPH Hanopa, M PO, CT. 58 —
g4, Hacoc nexapboHnsspoBaHAof BOAM [J8 DAPOBWX KOTMOR THTA
4MC-10; *
NpousROAHTENLROCTE, MI/Y 60 —
paspusaeMbli Bamop, M BoJ. CT. 66 —_
KoMFaec7By HacocoP (0ABH HS HEX DeaeppAwd) 2 —
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B cooTBeTCTBHH ¢ BHIGPAHHEIM OC-
HOBHLIM OGopyloBaRHeM Ha puc. 10-5
npaBefeHa cxeMa aBTOMATH3HPOBAaH-
HOH  POAONOATOTOBHTENbHOR  ycra-
HOBKH.

JocTaBKa pacCYHTaHHOTO KOAHYe-
CTBa PeareHTOB ROJKHA NPOHU3BOANTH-
C KeNe3HONOPOKHBIM TPAHCNOPTOM,
NO3TOMY CXeMy CKJala peareHToB
cileiyeT IOPHHATE AHANOrHYHO NpHBe-
.AeHHEIM Ha pHC. 6-2 — ana coan u Ha
pHc. 6-5 — AAA KHCAOTHL

Ha soponoaroroeutensHoit yera-
HOBKe npelycMaTpPHBaeTCA: aBTOMATH-
3anust Iponecca pereHepanHi HaTpHil-
H BOROPOA-KATHOHHTHBIX (PH/IBTPOB;
2BTOMATHUECKOE Pery/NHpoOBaHHE Npo-
H3BOAMTENBLHOCTH BOAONOArOTOBKH 110
YPOBHIO B Gaxe AeKapOOHH3HPOBaHHOM
BOJIbl; ABTOMATHYECKOE peryiaupoBa-
HHe TeMnepaTyphl noAorpesa ofpaba-
ThIBAeMofil BOAK B NAPOBOASHOM NOMO-
rpeBaTele. ABTOMaTH3auua PAMLTPOB

DPREATA TPYONOBOA ¢ OJHHEM Y3JOM
pereHepallMdi ® YCTAHOBKOH OIHOTO
KOMaHIHOrO 3JAeKTPRUECKOro Nphbopa
(K3T1) ua rpyuny $uabLTPOB OAHHA-
KOBOrO HasHaueHnA. DyQepHule camo-
pereHepHpylomuecs ¢HUALTPE. H Ha-
TPHH-KATHOHHTHEIE (GHILTPH  BTOPOR
CTYNEHH He aBTOMATH3HDYIOTCA, MeM-
6paHHO-HCHOMHATENbHbIR KJanaHul
(MHK)} stux ¢uabTpoB OpH B3IPHIX-
JEeHHH F pereHepallkH MoOryT OTKphHI-
BaTbCst MPH NMOMOWIM DYUHLIX AyOfe-
poB, KotopbiMu cBaGkenst MUK,

Jdas  Hamagky TexHOJOTHYeCKOT(
nporecca o6A3aTebHa YCTaHOBKA NO-
Ka3hBalolUX pacXoAOMEPOB mepell
KaXJHM KATHOHHTHBIM QHIBTPOM, 0f-
Iero  pacxoioMepa AJd  Tpynmsl
(pHABTPOB Ha JHHUAX B3PhIXJeHHS
HaTpHuii- H  BONOPON-KaTHOHHTHBIX
$UILTPOB, Ha NMoABOJE BOABl K 3XKeK-
TOpaM, NPHIOTRBJAHBAIOUIAM pereHepa-
[HROHHLIE PacTBOPHL.

Paznen oIHHHAILATLIA

PACYET 3ATPA3HEHHA CTOYHbLIX BOJ
BONOINOATOTOBHMTEJIbHBIX YCTAHOBOK
KOTEJIbHBIX'

11-1, COCTAB 3ATPASHEHHH
CTOKOB OT PEFEHEPAHHH
HATPHA-KATHOHHTHbBIX
¢HABTPOB

B mnpouecce percHepalthd HaTpni-
KaTUOHATHHX GHJIBTPOR, KpOME COJIeH,
COOSpXAWIHXCA B HCXONHOH BOge,
B JIpeHaX COpacHBalOTCA: H3IGHTOK
noBapeHHo cony NaCl; npoaykTs pe-
reHepauuy KatuoHuta CaCly u MgCly;
BO3MOQXHO NPHCYTCTBHE H3MEJIbYEHHO-
ro XKaTHOHHTA.

Koanuecrso  cOpacuBaeMblX Be-
IeCTB NOACYHTHBACTCA B IENIOM 3a
OAHY pereHepaurio (bHAbTPA, TAK Kak
NPAKTHYECKH HEBO3SMOMXKHO  YCTaHoO-
BHTb, KAKOE KOJAHUECTBO TOI'C HAH HHO-
ro BeniecTBa yAansieTcs NpH B3pHIXJe-

! PacaeT CTOKOB NPOHSBOOHTCA Ha OCHO-
BAHWH BHRGJHEHHOTO pacuera BOLOTOArOTO-
BHTEALHOH YCTAHOBKH.

218

HHH, TIPONYCKe percHepamHOHHOTO pa-
CTBOpA MM OTMHIBKE KaTHOHHMTA OT
NPOAYKTOB pereHepalys.

Konuuecteo soAbl, cGpachiBaemoit

38 OLHY pereHepallid (pHIABTPA, NOA-

CUHTLiBaeTCAd N0 YypaBHeHuw (5-22)
HaH (5-23) npH BHINOJNEHHH pacueTa
BOAOROATOTOBHTENbHOH YCTAHOBKH.
ClpacriBaemblii H30BITOK COJH 3a
OfHYy pereHepanHid HAaTPHH-KaTHOHUT-
HEIX (QHALTPOB NMepBON M BTOPOH cTY-
NeRH NOACYHTHBaeTca no dopMye
(ge~ 58.44) fH.a E5°
[NaCl] = 1000 £, (111}
rie [NaCl] — u36riTok conn, c6pachi-
BaeMbll 3a OJHY pereHepauio, Kr;
(Jc — yAeJbHHA PACKCA COJAH Ha pere-
HepauHlo KaTHOHHTA, NPUHHMAETCA H3
pacdera BOAOROArOTOBHUTENBHON yCTa-
HOBKH WAH no Taba. 5-4, I/r-sks;
fHox— 06beM KaTHOHMTA, SArpyXKeH-
Horo 8 (HALTP, NPHHHMAETCA MO pac-




4eTy BONONOATOTOBKH, M%; EL“"’ — pa-
Gouasg o6MeHHas CHNocoGHOCTh KATHO-
HHATA, NPHHHMAETCA H3 pacueTra BoAO-
NOATOTOBHTEABHOR YCTAHOBKH  (CM.
§ 5-3), r-ske/m3; 58, 44 — TeopeTHUe-
CKH HeoOxonuMmbii skeusanent NaCl,
pacxodyeMbtii Ha pereHepauHio 1 r-skB
coJieli KeCTKOCTH, I/r-3KB,
Kouuuectso conn, cépaceBaemoe 0T
HATPHiI-KATHOHATHHX (GHIALTPOB, T/CYT,
onpeneasierca no popmyJe

NaCl]n
[NaCll.y, = L5l ™.
riae n-—ofiee KOJIHUYECTHO pereHepa-
Uuil HATPHA-KAaTHOHHTHHX (QHJILTPOB
B CYTKH, NpHHHMAaeTCH H3 pacdera Bo-
AONOATOTOBUTENBHON YCTAHOBKH (CM.
§ 5-3), pasfcyT.

CocrTaB TMNpPOAYKTOB pereHepatyy
HaTpUA-KaTHOHHTHRIX GHIALTPOB 32BH-
CHT OT KauecTRa mcXoiHofl Boanl. Ko-
JAHYECTBO 3aJ4epHAHHLIX HATPHUM-Ka-
THOHHTOM KaThoHOB Ca H Mg MoXHO
OpHHATE B TOM K€ COOTHOLIEHMH,
B KOTOPOM OHH COREPXAaTcd B HCXOA-
Holi Boge. Hanpumep, B nexonHO#H BO-
JAe comepxntea 70% Ca u 30% Mg,
TaKOe Xe COOTHOLIEHHe MOXHO TpH-
HATh B pereHepupyeMoM GHABTPE H
COOTBETCTBEHHO B [pereHepanHOHHOH
poae CaCly u MgCl,.

Kounuuecrso conedt wecTkoctH, chpa-
CHIBAEMEIX B JIpeHa 3& OJHY pere-
Hepanuio ¢HABTPA, Kr-3KB, onpene-
JgeTcd no popMmyne

ch EN&
wo=2TmEe a1y

Koanuectro CaCl,, c6pacriBaeMoro
3a oaHy peredepanuic uIbTpAa,
Kr-3KB, onpeaeasercs no gopmyne

[CaCly) = /K aca, (11-4)

rAe aca— HOJA cosel KalblnHd B 06-
eM KoaHdecTBe cOpachBaeMblx conei
}KECTKOCTH (HaNpHMeDp, ecJH B HCXOA-
Ho¥t Boje coaepxkurca 70% Ca, o0
aca=0,7).

Koauuectso MgCly, cOpaceisaemMoro
3a OQHHY pereHepauux (QrABTpa,
%r-3KB, ONpefeasercd no gopmyle:

(MgClL}= #.amg.  (11-5)

(11-2)

Konugectsa CaCly u MgCls, c6pa-
ChIBAeMHX OT BOJOMNOATOTOBHTENBHOR
YCTAHOBKH, T/CYT, ONpeeasioTcss IO
fopMynam:

[CaClyley, == 22LZEHIE o (11.6)
[MgCly),,, = 2L8INECLI"  (11.7)

C6poc mpoAyKTOB pereHepamui OT'
QUABTPOB BTOPOH CTYINEHH B TeUeHHE
CYTOK, Ha KOTOphLle BefeTcA pacyer,
HesHaunTedeH (QHABTPE BTOPOH €TY-
NeHH pereHepHpylotes obmiuHo 1 pas
B 10—15 cyT0K), nosTOMYy Bece yaaB-
JAMBaeMble COJMH JKeCTKOCTH YYHTH-
B&IOTCA B MEpBOH CTYNEHH KaTHOHHPO-
BAHHA.

COpoc  M3MENBYEHHOTO KATHOHMTA
NpH B3PLIXIEHHH HE3HAUHTENEeH, FONo-
BOH H3HOC KaTHOHHTA, ¢OpacelBacMoOro
B IpeHaX, MOACYHTHEBaeTca no ¢op-
MyJie:

.H',‘:Tfoc;ab'O,l, (11'8)

rae Hyx— KOAHYeCTBO HIMENbYEHHOrO
KATHOHUTZ, COPACHBAEMOrO B ZpeHAaX
B TeyeHH#e TIo0Ja, T; Py — HACHINHasd
Macca KaTHOHHTA, T/M®, 4 — KoJHde-
CTBO YCTAHOBJEHHHIX HUABTPOB; b —
MexXaHuYecKHHi H3HoC karwoHuta, %,
npuHEMaetca no taba. 5-10.

11-2, COCTAB 3ATPASHEHHA

CTOKOB OT PETEHEPAUHH

HATPHA-XJIOP-HOHHTHBIX
SUJALTPOB

Ilpu HaTpPHA-XJIOP-AOHHPOBARHH
pacyer cpoca CTOKOB OT NepBOA cTa-
AHE 06pabOTKY — HaTpHH-KATHOHHPO-
BAHHA INPOHIBOJHTCA B COOTBETCTBHH
g YKa3aHHAMHM, TNPHBEASHHMMUH B

11-1.

KonuruecTBo cOpackiBaeMuIX BOA, )14
XJIOP-HOHHTHEIX H HaTPHH-XNOpP-HOHAT-
HHIX QHJIBTPOB, B KOTOPHIX BTOpad
CTYAeHb HATPHH-KATHOHHPOBAHHA CO-
BMeElIAeTCs ¢ XJ0pP-AOHHPOBAHUEM, OT-
pelessiercss B COOTBeTCTBHH € YKasa-
HRAMY, NpHBeAeHBuMU B § 5-3 u 5-B
NpH pacyeTax BOAONOATOTOBHTENbHOM
YCTaHOBKH.
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KauecTBeHHEIl COCTAB CTOKOB pac-
CUHTEIBHEETCH, MCXOAA W3 aHaJH3a HC-
XOAHOH BOAN H BHINMOJTHEHHOTO pacye-
Ta BOACMOATrCTOBHTENbHOM YCTaHOBKH.

Ipr perenepamun  HaTpuB-xJ0D-
HOHHTHHX (GHJIBTPOB; KpOMe coJjef,
COflepKaIMHXCA B HCXOLHOR BORe,
B ApeHaxk COpPACcLIBAIOTCA: H3IGHTOK
nosapennoit conn NaCl; npogykrt
pereHepanun  aHHOHHTa  NaySOy,
NaHCO,. C6poc nponykToB perenepa-
IIHH KATHOHHTZ (BrOpas CTyneHb HaT-
pufi-xatnoruposanns) CaCl; u MgCl,
BBUAY HMX HEIHAYHTEJbHON BENHUHHBHI
YUHTHBaETCH TOABKO TIPH pacuere
cBpoca OT NepBOR CTYNEHH KATHOHH-
poBaHHs. .

C6pacriBaemMbifi H3OHTOK COAH 32
OAHYy pereHepanHio XJOp-HOHHTHOrO
WIH HATPHA-XAOP-HOHHTHOrO DHARTPA,
KT, onpefeaserca no dhopmyne

[NaCl]!'= 0,001 H?, E£2(217 —
_58.44) 0,0010-24:0,-58,44, (11-9)
rge f%, —BpCOTZ CJOR aHHOHHTA

B XJIOD-HOHHTHOM (HAbTPe (B HATpHI-
XAOp-HOHHTHOM (HALTPe ADPHHUMAET-
Csl BRCOTA TOJBKO CJI0ST AHHOHMTA), M;

ES! —paGouan obMenHas cnoco6-

HOCTE AHHOHMTA PR XJOP-HOHHPOBZ-
Hun (no HCOs~), npuuumaerca us
pacyera BOROMOArOTOBHTENBHON yCTa-
HOBKH (cM. § 5-5), r-ske/m?* 217 —
VACABHLIH PACKOJ, COMH, I/T-3KB {coOT-
BETCTBYIOLUHA pPeKOMEHIYyeMOMY pac-
xony 65 kr/m® npu ES! =300 r-sks/m%),
YTOYHSIETCS HPH HaJafiKe YCTAHOBKH
B COOTBETCTBHH QnpeleeHHBIMH
YCAOBHSAMH; 58,44 — 3KBHBaJICHTHAS
mMacca NaCl; Q> npoussoautesn-
HOCTB. BCEX XJIOP-HOHHTHHX (HALTPOB,
M3/u; - SOy — comepxanne cyabdar-
HOHa B HCXOXHOW BoJe, r-aKB/M%: 11—
o0llee KOMHYECTBO PereHepaLuil XJA0p-
HOHHTHHIX QHABTPOB B CYTKH, HPHHH-
MdeTcs M3 pacueTa BOLONOLTOTOBH-
TeNLHO% YCTAHOBKH (cM. § 5-B).

H3buTok coan, cbpacriBaeMmtfi oT
PereHepanvi  HaTPHA-XIOP-HOHHTHHX
¢uabTpOB, T/CYT, OMNpemenserca NoO
tpopmyie

['NaCl ]E)l?‘.r =

[NaC1j® 5

et (1110)
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KonnuecTBo cOpackBaeMoro npis
pereHepanyn B - CYTKH cyibdara
[Na,SO,JS ., 1/eyr, B nepByio- ouepelnb
3afepKHBAEMOro XJAOPAHHOKUTOM,
onpeAedaerca no Gopmyne
71.24Q807~

s (11-11)

Cl —

[N&2804] YT

rae 71—asxBusasentnas Macca Na,SOF

SO?—— xoHnenTpanua wona SO}~ B Hee
XonHOA Boze, T-3KB/M®.

KonuuecTBo cyanhata HATDHA B BH-

ae Na,S0,, cGpacuiBaeMoro 3a OAHY

pereHepatuio, XKr, OIpeieaseTCd no
dopmyae S

1000 {N2,S0,]%! o
[Na,S0;] = —toden - (j1.19)

Koauuecrso NaHCO;, c6pacuBae-
MOTO 33 OHY PereHepanuio, r-Kks, OI-
pedenserca no popmyae

[NaHCO,} = fH2EES,  (11-13)
- KoanuectBo NaHCO;, cGpacuisae-
MOrO OT HaTPHH-XJOP-HOHHTHHIX QHIk-
TPOB, Kr/Cyr, ompefensierca no ¢op-
MyJe

[NaHCO, ),,, = .i‘m!&w (11-14)

11-3. COCTAB 3ATPA3SHEHHA

CTOKOB OT PETEHEPALHH

BOAOPOI-KATHOHHTHBIX - -
¢HALTPOB

KayecTBeHHBIH H KOJHYECTBEHHHIH
XapakTep 3arps3HeHHli CTOKOB 3aBH-
CHT KakK OT CXeMbl, B KoTopolt pabo-
TAl0T BOAOPOA-KATHOHHUTHEIE (HABTPEE
(«rosioiHan»  peredepanud, napan-
JeJBHOE BOROPOA-HATPUA-KATHOHHDO-
BaHHe, YACTHYHOE HJH IOJIHOE XHMH-
yeckoe ofeccosHBaHHe), TaK H OT Ka-
4ecTBa HCXOMHOH BOABL. .

Ilpd BOROPOR-KAaTHOHHPOBAHHKH ¢
«TOACIHOM» pereHepanuell (HALTPOB
H NapalfieJbHOM BORCDOA-HATpHA-Ka-
THOHHPOBZHHHU YAANsSOTCA Ha QUIbT-
pax 1 cOpachiBaloTCd TPH pEreHepa-
UMM B JpeHaX TOJbKO KATHOHEI XKeCT-
xoctu B Buae CaSQ0, u MgSQ,, xonu-



TaGcaena 113

Cocrap sarpasuenuft CTOKOR OT BOMOPOI-KATHOHATHMYX (GHALTPOB,
paloTaiompx B pasiIHMHEMX cIeMax ofpaloTks soiw

Cxema ofipalioTen BOMM Cot.-r::;;a‘lt'pns ) Dopuyaa noscdera cfpachBaeMEX B ADEHEAR BEMECTR
Bonomn-:;ﬁnmuposauﬂe Cas0, Feau aMeeT MECTO COOTHOIMEHME
¢ LFOAOMHOR® pepa- H
oueft $uabTpOB pere My =2 [HCO) — Lo
. T0 cOpacHpaerca Toabkoe Kanenuf s puge CaSOs, ko-
JHMYECTBO KOTOPCro B CYTHH onpegensercd no dopuyne
68,1 )Kn '
[CaSO.a]cy-r=—m£"- (11-16)
Ecmi mueer MecTo COOTHOMEHHE
Ky < HOOy — 2,
TC BOAOPOA-KATHOHMTOM SAJSPMHBAETSH Bechk Kafb-
nuft, cogepxalufics B ucxonuol soae (K g,) H 94CTH
MArHHA, OnpefesAacMore no dopmyne:
\ Higg=H00) — I — Ky [11-17)
Jons KATHOHOB KaflbilH® B HOWaX, 33AEDEAHHEX
BOZOPOJ-KaTHOHHTHBM QHALTpOM:
CaSO. [ ok ~-—)K—f°£— {11-18)
‘ © Mgty -
Mgs50, Hona xaTHOPOB Mardmsd, 33fepHAHHHX BOZOPOL-
KaTHOHUTHHM DHIBTPOM:
ok, = ..._)Ki‘._. {11 19}
. Me H"’ cat XK glﬁs
C6poc B cyTRH
68,1 KMol n
[CaS0u)eyr = I T (11-20)
60,2 L afy n
IMSOuJeyr = ~—To05™— (t1-21)
VisBtrok Cépoc mbutea H.SO. Bosmowen napn gosax Hy50,
H:S0. Gonee 49,04 r/r-sxe (cM. Tabn, 2-4) B DPHHHMaeTCR
B COOTBETCTBHH C PACUETOM BOAGNOOFOTOBKH.
Copoc ms6utka HySO. or onHoRi peresepanini, Kry
IH:S04) = 0,001 (¢ — 49,04) f HeaEl'  (11-22)
Copoc metutka Ho50, B cytem, T,
H.S0O
[H:SOueyr = % (11-23)
Bonopo/-KaThoHBpOBaHRE CaS0, Cpoc or ofiHofi pereHepaiuy GUALTpE
B CXeMe Dapamiensiore Bo- | MgS0, CaSO,]= #He 11-24)
LOPOA-RATpUll-RATHONH PO~ [CaS0:]= H " ac, (11-
Bk IMgSO.] =K oy, (11-25)

Clpoe mpoxykToB peresepansi B CYTRH
68,07 [CaS0Ou] n

[CaS04)eyr = — 1000 {11-26)
60,18 MgS0,] n '
MgSOderr =gt (127)
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{1 podorscerue mada. 11-1

Cxema ofipadiorrs BOaB m;z::?” Qopuym ra eGpackinaéMbiX B JIDEHAN BEINCCTS
HabuTox Watutox H.50;, cOpacwBaeMHii npH pereHepamm:
H:50. H-gatnouuTHLX GHABTPOB, oNPEleNfeTcA H3 YpamHe-
uaft (11-22) v (11-23)

Boxopoa-kaTRoORNpOBAANE HatuiTox Hsburrox HaSOs, clpacupaemufi mpu perenepamun
B CXeMe XHMHYecKoro otec- H.50, BOLOPOA-KATHOHATERIX GHABTPOB, onpellessercH E3
conusadug {l cTymemn Xo ypaenennit (11-22} a (11-23) mia I II cTynenn so-
TPOCKOKa KATHOHOB WKECT- JOPon-KATHOHEPOBAKKA
koctd, |l — no mnpockoka
BaTpus) Or T ery- Copoc or rerencpaumn CaSQs » MgSOs B 1 c7y-

neHy reHd BOLOPOA-KATHOHHPOBARAA (0 NPOCKOKA KATHOHOB
CaSQ. WECTROITH) BefieTcA TaK We, KaK H B cXeMe Napad-

Mgso, MERBAOTC BOAOPOA-HE TPUR-K2THORKDOBAHKS
Or II c1y- Or Il cTyneny BooopOR-KATHCHAPOBAHUA, PaboTaio-
nesH mefi 10 npockoka waTpuf, cOpacuBaercA Na;SO. or

Na,S0. OfHON peresepaunu
[Na;80.] =fHenEp, T-9k8 (11-28)
Cipoc Na,504 B cyrtrH

71,02 [Na;SOk] n
[Na:SOsJeyr = 11008 dd (11-29)

Bonopon-xaruonuposanve | MaGurok Matmrox HoS50., cOpacmipaeMult oT  pereHepanns
8 CXeME XAMAUECKOro ofec- HyS0¢ BO4OpON-KaTHOMHTHOrO (uibTpa, paloTawnierc B od-
comBanns  (ODHOCTYNEHda- HY CTYNeHb A0 [POCKOKA HATPHA, onpefeAseTcs Tak-
TOE X0 NPOCKOKA HATpHA) we w3 ypepueHnst (11-22) u (11-23)

KommecTBo cipacHBaeMHX OT OIHOR pereHepaImH
KaTHoHOB .
[KaT] == fHuEg (11-30)
CaS80, Coorrowenue Ca, Mg u Na B GunsTpe 7o xe, uro
MgSO, K B BCXOaNOR Boge
Na, 580, C5poc NPOSYKTOB PETesepalHy B CYTKd
68,07 [Kat] apn
CaS0. = it 11-31
[CaS0:4]eyr 500 ( )
60,18 {Kar] epgn
[MgSO0ileyr = 1000 {11-32)
71,02 [Kar] ayn
[Nagso-:]cyr = 1000 (l 1-33)

YeCcTBO KOTOPHIX OfpelesstieTel N0 CTH OT KadecTsa HCXOZHOR BoAbl H
dopmyae CXeMH ee 06paboTKH.
)KEI___fH“EE, (11-15) B ra6a. 11-1 npusedeHH BO3MOXK-

HBle CXeMBl 06paGoTKM BOLH, B KOTO-

rae JKH— koauuecTBo cosieft JKecTKo-
CTH, COpACHIBAEMBIX OT OJHOA pereHe-
paunk ¢uabrpa, r-3ks; E f—paGouan
o0MeHHas CrnoCofHOCThE KaTHOHKTA,
NIPHHHMAaeTCd H3 pacqe'ra BOACIIOOTO-
TOBHTEJBHOR YCT&HOBKPI B 3aBHCHMO-
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PHIX UCNOAL3YIOTCH BOAOPOM-KATHO-
HUTHBHIE  (MABTPH, H  pAaCUETHLIE
$opMyaH TIOACYeTa KOJHUYeCTBa cOpa-
CHIBAE€MHIX B gpeHax pemects, [Ipuna-
Thlie B TaGa. 11-1 o6o3HaueHns npuse-
Jensl B Tabma, F1-2.



Te6nuanag 11-2
Yeaognpe ofosHavennsa k Taba. 11-1

OfozHzueEne

Be AU PasmeproeTS Hauvenosampe
Hea r-age/M? Kansuuenan xeCTKOCTh HCXomHOR BoAM
mfc., r-95KB/M? OcTarounas MENgUHOCTs TOCe BOLOPOA-KATHOHHpOBAHHA C ,l0-
nojuoft* perenepannefi duaeTpos
)f(,': I-3KB KonugecTRo conefl wecTkocTH, cOpackBaeMux 0T OAHOA pereme-
palK BOLOPOL-KATHORHTHON $MNbTpa, onpeienfercd W3 ypamse-
#ua (11-15)
[CaS0s) r-3KB KonnuecTso cynetara kaibuua, cOpacHBaeMOro oT OAHON pere-
Hepauna BOHOPOA-KaTHOMATHOMO (uneTpa
[MgSO4] T-9KB KommectBo cynndara marnaud, c6pacHBaeMoro oT ofHoft pere-
HepallHd BOAOPOL-KATHOHUTHOrO HILTDA
[CaSOaleyr | Xr/cytkH KonwuecTso cyasdaTa Kanbuud, COPAcCHBAEMOIO B CYTXH OT BO-
BOPON-KATAOHHTHHX (HNbTPOR
[MgSOsleyr| Er/cyTRE Komguecteo cynbdara Marwuf, COPacHBAcMOTO B CYTRH OT BO-
JOTON-KGaTHOHATHHX LT POB
[HCO, } T-9KB/M? Comepanne GuKapbOHATHONO HOHA B HCXOLHOH Bojge
[HzS0:} Xr Habuitox cepnodl Kuciore, cOpachiszeMoll ot ommodi perepepanns
PuneTpa .
[H2504)eye T/CYT Madeirok cepuoil KHCAOTH, cOpacHBaeMOl B CYTKH BOLONOATOTO-
BHTeMbHOH YCTsHOBKOA
n Ofee koapdecTBo pereHepaudfi B CYTKH BCeX BOAOPOA-KATHO-
HHTHHX QUIbLTPOR (MO pacueTy BOAOMOANOTORKH)
)!{Eg T-3KB/M? MarnneBan ecTKOCTL, YAANREMAR TIPH BOLOPON-RATHOSHPOBAHHM
¢ ,[ONOAHOR* perenepaHel HABTPOR
26gr g —_ Hona cooTBETCTRERHO KaMblHA M MartMs, SAAEPKAHHEX BOAopod-
RATHOHHTHEIM (QHABTPOM, PafoTaoMMM B CXeMe ¢ TONOAHOR* pe-
redepaumed

g r/r-sgn Hoaa RUCMOTH NpH Perepepanid BONOPON-KATHOMHTHEIX (UALTPOR

(.ronoguulit pexuM“), JUPHAMMAETCH; B3 pACYETA ROAOHOArOTOBKR
(rafin. 2-4)

I M WICooTBeTCTBERHO NMOWAAL GHILTPA, BHCOTZ CJN0A KATHOHKTA B
Hea M paGouan OOMerHas CNoCOGHOCTb KATHOHHTA, MPARHMAIOTCA H3 pa-
EI; r-9KE /M1 C4eTa BOAOMNOATOTOBKH

Gear EMgr FNa - Hons cootreTcTBRHHO cOnell waNemuA, MardMs M HaTPuA B HC~
X0anok sofe
[Na,504) r-9KB KonnaecTBo cynbata HaTpus, cOpackiBaeMOrc 2a OZHY perese-
panmio
[Na:SOuleys Hr To we B cyrkn
Eg T-5KB/M? Padouas ofmeuHaA crnocoBHOCTG KATHOHHTA, NPHHAMAT W3 pac-
Y2TOB BOAONOATOTOBKH B 3ABHCHMOCTH 0T OCYLIECTBINEMOR CXEME
XHMH4YECKOTo 0leCconuBaHug
[Kat} T-9KB KomiuecTro yHanneMHX KaTHOHOS NP BOAOPON-KATHORHDOBAHHH

B CXeMaX XHMudeckoro ofecconmeamin (Ca, Mg u Na)
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"11-4. COCTAB 3ATPA3HEHHA
CTOKOB OT PETEHEPAIIHUH
AHHUOHWTHBIX PUJIBTPOB

(B CXEME YACTHYHOTIO
XHMHYECKOTIO
OBECCOJ/IHBAHHA)

B npollecce pereHepalliM aHHOHUT-
HEIX QUIBTPOB, PaBOTAINUX MO CXeMe
YaCTHYHOTO XHMHYeCKoro ofeccosnBa-
HH#, KPOMe BellecTB CONePIKaIUHXCH
B BOJE, HCHOJAB3YEMOH AJS1 pereHepa-
UHH (MPOMEXKYTOUHEIE COCTAB BOAO-
POA-KATHOHHPOBAHHON HAHM YaCTHUYHO
06eccoNeHHOH BOAH NOACYUTHIBAETCH
NpU pacyeTe BOAONOArOTOBHTENBLHON
YCTAHOBKK) B APeHaK COpPACHBAIOTCA:
H30LITOK efKoro HaTpa NaOH, comm
yriaexucaoi NaCO; nan asyyriexnc-
a0 NaHCO; B 3aBHCHMOCTH OT CXe-
Mbl YAaCTHUYHOTO OOECCOJNKBAHHS U CO-
OTBETCTBEHHO TPHHATOTO B HPOEKTE
peareHTa IAS pereHepallyd aHHOHUTA;
TUPOAYKTH  pereHepaluH  AHHMOHHTA
NaCl, Na;S0,; Bo3MOXHO npHCYT-
CTBHe (NPH B3PHIX/EHHH) B He3HAYH-
TeJbHBIX KOJMUECTBAX H3IMEAbUeHHOTO
aHHOHHUTa, cOpoC KOTOPOro B rof noj-
CYUTHIBAETCA  AHAJOTHYHO  pacuery,
NPHBEOEHHOMY JJIA  H3MeJbUYeHHOro
KaTHoHuta B § 11-1.

KoanwectBo BOAW, cBpachiBaemoil
TIPH PereHepanui AHHOHHTHHIX PHABT-
poB, NPHHUMaeTCAd H3 pacdeTa BOAO-
MOATOTOBHTEBHOH YCTAHOBKH.

CépachpaeMuil H36HTOK
MWeTOYH 3a OFHY pereHepallnio
(puabTPpa B 3aBHCHMOCTH OT MPHHATO-
ro AAs pereHepalud  peareHTta -—
[NaOH], [N32C03] ' [NaHCO:a.] —
TI0ACYHTBIBARTCA N0 HOPMYJIaM, Kr:

o — 40,0y fH2 B8
ta0H] = F2— 2o (1104
m— 10 a 2 .
{Na,CO;] “ 531&,3' Hanbp (11-35)
oy (Qul—g“,(})faH:,Ea
[NaHCOS] == ]mo £ L]
(11-36) .

THE §m— YOeNbHHH pacXod MLle/l0YH
H4d pereHepallHld, NPHHHMaeTcs H3

pacyera BOJAONOATOTOBHTENBHOH YCTa-
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HOBKM, T/r-3kB; f, 0 H? — naomans
¢dunpTpa, M2, H BHCOTA CJOS AHHOHH-
T4, M, MPHHHMAIOTCA H3  pacde-
Ta BOAOMOArOTOBHTENbHON YCTaHOBKH;
E; — palouana o6MeHHast c¢nocol-

HOCTb aHHOHHTA, AIPHHHMAGTCH H3 pac-
4eTa BOAOMOATOTOBUTEALHOH YCTaHOB-
KH, I-3KB/M3,

Mis6riTok wenoun, c6paceiBaeMoi
B CYTKH OT (PHABTPOB, T/CYT, MOACUH-
THIBAeTCS N0 hopMyaam:

[NaOH], — Ltl®

[N2,COyley, = T2Cl® . (11.38)
— M2 - (11.39)

(11-37)

[NaHCO,

rile n—ofUlee KOJHYECTEO: pereHepa-
UMA BCeX AHHOHMTHHX (PHJLTPOB B
CYTKH, NPHHHMAETCH M3 pacuera BO-
JIOTOATOTOBHTEABHOM YCTAHOBRH,
CocTaB AIPOAYKTOB pereHe-
pPaHHH AHHOHHTHHX OGHALT-
POB 3aBHCHT OT KauyecTBa HCXOAHOA
BOOLI M METOHNOB IpelBApPHTEALHOH ee
o6paGoTkn, a TakXe OT TpeGosanuh
K Ka4ecTBy ofeccofieHHON BOAR, B co-
OTBETCTBHH C 3THM MOMXeT cGpacel-
BATbCA TOJBKO Cy/IbdaT HATPHA, HIH
Bech Cyabdat, NoCTynaiouisa ¢ ofpa-
GaTbiBaeMOll BOZOH, H YaCThk XJAOPHAOB
(pemaeTcs npu pacueTe BOJONOATOTO-
BUTEIBHON YCTAHOBKH). :
KoanuecTBo aHHOHOB CHABHHIX KHC-
Jao0T, cépacHBaeMHX OT OLHOH pereHe-
pauHH aHHOHHTHOTO (HJILTPA, I-3KB,
NOJACUHTHIBaETCS N0 dopmy.ae

Ac=FH, ES . (1140)

]c'y-r

KoauuecTBo XNOPHIOB, ' 3aAepiKH-
BaeMBIX Ha GUABTPAX NpPH YacTHYHOM
ofleccCONHBAHUE, I'-3KB/M3, onpelenseT-
¢q NpH pacyeTe BOLONOATOTOBHTENR-
HOH YCTAHOEKH H TOACYHTHBaETCA N0
dhopuyae - '

Cl,=Cl, ,— CIOCT, (11.41)

rie Clop-— KOMHYECTBO XJOPHIOB B
ofpafarniBaeMoll Bofe, NOCTyHalommed
HAa AHHOHHTHblE OHBABTPH, T-3KB/M%;
Cloez — ocTaTOUHOE COREpKAHHE XJ/IO-

PHEOB B 00eccoMeHHOR BORe, r-3KB/Me,



B auHoHMTHOM ¢HABTPE U3  3a-
nepxawneix  awmworno SO~ u CIF

A0AS CyAbPATOB @, MOACYHTHBAETCH
no gopmyae:

S03~
SO;~ +-C17
a4 104 XJOPHACB—I0 dropMyae:

(o] by
B = oo A= s
SO~ +Cl;

(11-42)

ac:

(11-43)

rae SO~ — K0JMYecTso CyJab(phaTos,
3alepKUBAGMHX  HAa  AHHOHHTHBIX
OHIbTpaX, I-3KB/MS,

COpoc NPOAYKTOR pereHepanuu B
CYTKH:

[NaQSO4]C},T:M£; (11-44)
[NaCl,,, = Zeats? - (11.45)

rie [Na:S0;]cyr — KONMHYECTBO COOT-
BETCTBEHHO  cyJabpaTa HATPHA H
[NaCl]eyr — xnopuaa HaTpus, cGpa-
ChlBaemMoe OT 2aHHOHMTHHIX (PUABTPOB,
KT/CYT.

Ecan Ha aHHOEWTHHIX ¢HARTPAX
yhajsgercs TOAbKO cyabdart, TO B Gop-
myne (11-44) npunumaercs g.=1
(c6poca NaCl mpu srom He Gyner).

11-5. COCTAB 3ATPA3HEHHH
NPOAYBOYHOR BOABI
OCBETJNIHTENEH

B otaHune oT BHILE NepeuHCAeHHO-
ro oGopylOBaHHs, B cOpoCcax KOTODO-
ro COflepkaTca pasaHuHbIe PaCTBOPEH-
Hble B BOJE BeIldecTBa, OT OCBETVIHTE-
Jefi ¢OpacniBaioTCA TBEpAbE Belne-
CTBa — 1IIAM ¢ HeGOABIIHM KOJHYe-
cTBOM ©OfpafaThiBaeMoit BOJH, Heol-
XOANMO# JOJA8 TPAHCHOPTHPOBKH TO-
CefHeTo.

B 3aBHCHMOCTH OT KauecTBa HCXOA-
HOH BOJW M MeTomos ee ofpaGoTKH
(koaryasuusi,  H3BeCTKOBaHHE) B
ocBeTauTeNe  ofpasyeTcd  cOOTBET-
CTBYlIOIlee KOJHYECTBO LI1aMa, BO3-
MOMHEIH COCTAB KOTOPOrO NpPUBENEH
B Taba. 11-3.

Koanuecrso maama, obpasywomero-
¢ NPH KOaryJauuH, OOACYHTHIBAIOT
15430

Tadnuga 11-3
CocTaa mramMa B OCBeTIHTEIAX

MeTon opaSoTEH soms

I KOAry HA ¢ HIB&CTKO-
Koarynauus | BaHReM

Basewennpe setecmsn, codepieaieca
8 uexodnot sode

Kaotpa Koarynad- Xiaome®  Koaryaanra
T4 Al (OH)s Fe {OH);

Opranuyueckue OpragiuecKie KowIG-
KQLIOUANLE Bele- | HAHEle BEULECTHA, OCHK-
CTBA, OCAWIEHHHe | AeWHHE KOATYTAHTOM

HOATy/AAHTOM [aacop-
GHPOBAHHEE XJOMbA~
mu Al {OH):]

[ancopbypoBanHLe Xno-
neaAma Fe (OH),)

BemecTna, ocaknen-
HEe H BHECEHHHE HI~
BRECTKOBRM MOSOKOM.
CaC(,; Mg (OH)s;

Ca (OH})a

no d¢opmyae (5-2), mpH Koaryad-
OHH ¢ H3BeCTKOBaHHeM — 110 (dopMy-
Je (5-3).

MoAcuer koaudgecTBa HIIaMa [CM.
popmyanl  (5-2) H (5-3)] BXORHT
B pacuer BOAONOATOTOBHTENBHOH yCTa-
HOBKH. B pacuer BXOAHMT Takke H Om-
peflesieRne KoJHdecTBa obpafarsiBae-
MOI BOABI, cOpaceiBaeMofl co Lla-
MoM,— cM. dopmyay (5-4).

OxoHuaTenbHOE OCBeTJIEHHe BOJH
nocae ocserautened (ynanenne 10—
12 r/M®* mnama) oOwYHO oOcCylie-
CTRJSAETCH Ha OCBETJIMTEIbHBIX Mexa-
HHUYECKHX DHIBTpax.

[Ipu ycTanoBke Gaxa pereHepaTHB-

HHX BOX IINaM OCBEeTJIHTENbHBIX
qJI/I.HprOB BO3BpaliaeTcd B OCBeT-
JHTETE.

[Tpu cGpoce oT B3pLIXAEHHA Mexa-
HUYeCKHX (HIbTPOB CTOKOB HENOCpen-
CTBEHHO B J[PEHAXK CAelyeT YUYHTHBATE
3aJIMOBHH XapakTep 3THX COPOCOB H
cGpacrIBaeMElil ITPH 3TOM IJIaM.

11-6. COCTAB 3ArPA3HEHHA
NPOAYBOYHOR BOJbl
MAPOBBIX KOTHAOB
B K01/0BOH BOJE NapOBLHIX KOTJIOB

B pe3ylbTaTe TEX HJIH HHHX MeTOJOB
0o6paGoTkH BOABI OCTAIOTCA  TOJMBKO
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JIErKQ PACTBOPHMEE COJH HATPHL.
AHHOHHBEI# COCTAB MHTATEALHOH BOIHI,
06yC/IOBIHBAEMBH KauecTBOM HCXON-
HOfi BOAMW M NMpHMeHeHHLIMH MeTOHA-
Mu ee o6paGoTKH, MOXeT OLITh cae-
LYIOTIUM:

HCOg, CO3-, OH-, SO%~, NO7, NO7,
Cl-, Si02-,
Auvonn 8103~ n NO7, comepxamue-

CR B HCXO0AHONR BoZe B HeGOJBHIHX KO-
JHYeCTBAX, NPAKTHYECKH He BJHSIOT
Ha BOJHHIH peXHM NAPOBHIX KOTJ/OB
HH3KOTO W CpefHero JapAeHyufl ¥ B
pacuere me oTpaxawred, Ocropolt
pacyera COCTaBa [POAYBOUHOH BOJM
NapoBHIX KOTJOB 4BJAAETCA COCTAaB XH-
MHYeCKH OUHINEHHOE BOJbI, Ompene-
AdemMufi Opd pacueTaX BOKOTOArQTO-
BHTeIbHOM YCTAHOBKH H COCTOSINHH
B OCHOBHOM W3 KaTHOHOB Nat #

aunonos HCOg, SO~ u ClI-.

B napoBoM KOT/Ae BCe KAaTHOHH H
@HHOHEL, coflepXamHecd B XHMHYECKH
OUHIMIEHHOH BOJe, Kpome Guraplo-
HAT-HOHA He IpeTepneBanT XHMHYE-
CKHX H3MeHeHuli, Dukapbonat Hart-
PHA, COCTABIAIOIMHA I[IENOYIHOCTh XH-
MHUECKH OYHIICHHOHR BOOH, MPH HAa-
rpepaHHy B [easpaTope H 3aTeM B
KOTJIe Pa3Jiaraercd, UTO MOXHO mpen-
CTABHTE PEeaKUHAMM, HANHCAHHLHIMH B
MOJIeKyAApHOit dopmMe:

2NaHCO4 — Na,CO4 + H, 0+ CO, 1;
(11-46)

Na,CO; + H,0 —2NaOH 4-CO, | .
(11-47)

Peaknus (11-46) uactuudo (609%)
fiporekaer B OapOOTAXKHOM Jeaspa-
TOope, NPH TOM TeM GOJbLIEM, UYEM
fonbiie pacxon napa Ha Oap6oraik,
B KOT/Ae OHA 3aKaHYHBAeTCHA NOJHO-
CThi0;, TIPAKTHUECKH MOXHO CUHWTATh,
uro mona HCO7 B koTaosok monme
Her, T'mpponus Na,CQO; » mnapoBom
KoTJe TeM 0OJblLE, 4eM BhIIE B HeM
lasjeHHe (cm. puc, 4-1); npu p=
==14 KrejcM® wenoyHOCTH KOTAOBOH
BoAE Gyfder cocroath H3 70% enko-
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Na+
on-|codl sof c1-
|
IN&OHl %Z 1N&3 SO& NaCl II
4= —

Pae. 11-1, Jduarpamma THROTEIAYECKOTO CO-
crapa coacht kOTHOROH BOIML.

ro marpa NaOH (0ex=0,7} n 30%

" coapl NagCOy (e:=90.3).

YeaoBHO ¢€OCTaB  KOTAOBOW BOAH
MOMKHO MPENCTABHTE B BHAE AHArpaM-
yEl THNOTETHYECKOTO COCTABA CoJel,
npHuBefeHHOW Ha puc, 11-1.

IlleaounocTs NHTaTebHOR BOZM,
r-9KB/M%, NOACUMTHIEAETCH 100 dop-
MyJe

Ly, =La, + a,, (1 1"48)'

rue [y — 1IEAOUHOCTE XMMHYECKH
OYHINeHHofi BOARI, r-oKB/M%; [, —
IeJOYHOCTh KOHAEHCATa, TI-3KB/M%;
oz H Gg— COOTBETCTBEHHO [OJ8 XH-
MHYECKH OYHDIEHHOH BOAB W KOHJEH-
caTa B NHTATEJLHOH BoOJe,
YuutwBas, uwto BeawunHa iy »
dopmyne (11-48) orHOCHTEABHO mep-
BOr0 uJNeHa YPaBHEHHHS HeBeJHKa,
B JadbHefimeM OyoeM M0JAb30BAThCH
ynpomeH#ok dhopMyiof:
Mn.sn"‘:’mxax' (11‘49)
Hmes cocrap xuMHUeCKH OuUHILEH-
HOH BOALI, aHanorudHo Qopmyae (i1-

49) MOXHO onpefeNuTL ee COCTaB-
JsloliNe B NMHTATENBHOH Boje:

[NaQSOdn.n = [Nazso4]xa'x; (1 1'50)
[NaCl}y., = {NaCl}o,, (11-51)

rae {NazSOJus — conepXanue Ccyab-
thaTa HaTpHd B DHTATEAbHON BO-
ne, r-3kB/M% [NaCllps — coaepxa-
HHE XJIODHCTOTO HATDUS B NUTATEdb-
HO® Boje, TI-3KB/M% [Nap,SO4)y—
COEEPXKaHHe cyabdaTa HaTPpHH B XH-
MHYECKH O4YHIIEHHO#l BOJE, NMPHHHMa-
eTCHd M3 pacueTa BOOOMOATOTOBHTENIb-
HOA ycraHOBKH, T-3kKB/M®;, [NaCl]y—
coAepKaHHe X/JOPHCTOTO HATPHH B XH-
MHYECKH OYMILEHHOHA BOJAe, TpHHHMA-
eTCH H3 pacyeTa BOJOMOAPOTOBHTE/B-
HOH YCTaHOBKH, I-3KB/M3.



B napoBoM KOT/Je NHTareldbHAA BO-
na HemapAered, OpHYeM KOHUEHTpa-
UHS cofMeff yBeJHYHBaercsa JO Hpe-
JenoB, JOHYCTHMBIX  KOHCTPYKUHed
korna {cm. § 3-2). HonycTuMas KoH-
UeHTPALHA coJell, HIH Ko3(h{HUIHEHT
YNAPHBAHHA KOTJAOBOHl BOXIE, $BJA-
€TCH BOJHUYHHON, XapakTepHOR miA
JaHHOH KOHCTPYKNIMH KOTJa, H TOoO-
CUHTHEBALTCA N0 Hopmyne

K,,=§—:-_:—, (11-52)

rae Sks — CONECOEEpKaHHe KOTAO-
BOA BOAB IJIs1 PASJHYHLIX THNOB KOT-
J0B, r/M®; MpHUHHAMAeTCd MO JAAHHBIM
sapogoB {cM. Taom 32 m 3-3);
Syp— cofecopepXaHHe NHTATENBHOH
BOAH, I'/M% noacuHTHBaeMoe nmo ¢op-
MyJIe:

Sn.a=sxam (11'53)

rre Sy — conecofiepkaHne  XHMHUYe-
CKH OYMIIEHHOM BONBLI, NPHHHMAETCA
M3 pacyeTa . BOLONOATOTOBHTENBLHON
YCTAHOBKH, T/M3,

Kosuuecrso Bemects, cOpachBae-
MHIX ¢ NpPOAYBOUHOR BOAOH KOIOB,
KT/u, NOACYHTHBAETCA Mo GHOPMydaM:

Diyp-83,0K ymu.a“c_

(Na,COy ], — 280K luste, (1) o)
Dyp-40 n.eZe.n
[NaOH), = ~2 0 tneter (1 1.55)

Dip-71,0Ky {N2,50,].»
[Na,SO,], =100 TS0k
(11-56)
Dyp-58,4K y [NaClly.o
[Nac) = 2220 TTeCne. | (11.67)
rae Dyp— KOJHUECTBO TPOAYBOUHOM

BOAH, cOpacelpaeMOd H3 KOTAZ, HJH
BeNHUYHHA HENPepeBHOH  NPOLYBKH
KoTJa, M3/u, NpHHAEMAeTCA H3 pacye-
TAa BOB,OHORFOTOBHTEJII:HOI’I YCTAHOB-
KH, G¢ H ey — COOTBETCTBEHHO AONA
COAM M eI0KOTQ HATPa B LICJOMHOCTR
KOTJIOBOH BOAB, ONpeAciferca Mo
puc. 4-1; Iy, — mwenoysocte nHTa-
TeNbHOH BOAH, NOACYHTHBaeMasd TOQ
dopmyne (11-49), r-sks/m>

Paames apenannaroi
XHMHYECKHH KOHTPOJIb BOAONOATOTOBKH
A BOOHOIO PE)XUMA KOTEJIbHOR

12-1, 3AJAYH XHMHYECKOI'0O
KOHTPOJA

3agauefl XHMHYECKOTO KOHTPOJS
BOAQICATOTOBKH H BOAHOI'C peXHMa
KOTEABHON  ABJAfETCH  ofecledeHHe
fe3asapHiiHOfl M SKOHOMHYHOH 3KC-
nayaTaiudl o6OpyAOBaHHA BOAOROA-
TOTOBKH H KOTeJNBHOM.

XHMHYECKHE  KOHTPOJb
obecneynBarh:

a) NpoBepeHHe aHaAH30B OTOGpAR-
HHX [po6 BOAH, mapa, OTA0XKEHHH,
PACTBOPOB PEareHTOB H NP.;

6} samury pcero oSopyAOBaHHA OT
KOppO3Hk, BhfeeHHs LJaMa H Ha-
KHIIH;

B) ompenedeHHe TeXHHUECKH H 3KO-
HOMHYECKH OOOCHOBAHHHX pacXxoioB
peareaToB npn o00pafoTKe BOAHB H

e5*

AOJKEH

pereHepanuyd TOro WAH HrOro obopy-
NOBAHHA,

r) NpOBepKY HpOBeleHHA TEXHOMAO-
THYECKHX IpPOLECcOB B YCTAHOBJISH-
HHX peKuMax;

A) CBOCBpPEMEHHOE OTHJIIOUSHHE
o0opyAOBaHHA Ha BOCCTAHOBAEHHE;
€) BHfBJAEHHE W YCTpaHeHHe Je-
drekToB B paloTe BOAONOATOTOBH-
TeAbHOrO OGOPYAOBAHHA M H3BICKA-
HHE CNECOGOB  YCOBepIISHCTBOBAHHA
TEXHONIOFHYECKHX TNPOLECCoB;

XK) BHIIBJIEHHE H YCTPaHEeHHe He-
pexror B pabore ofopynoBaHus Ko-
TeNbHBIX, CBA33HHOTO C KavecTBOM
BOAB! W Napa, HE OTBLUAOMErc HOp-
MaM;

3) HOMyCTAMHA OpraHaM# CaHM-
TAPHOro Haf30pa COCTAB CTOKOB,

en



C ycoBepLIEeHCTBOBAHHEM 3HEPTeTH-
yeckoro OOOpPYAOBAHUS — 3KPaHUPO-
BaHHeM H YBeaWYeHHEM TEIVIOBHIX
HanpsXeHW# TOBePXHOCTER Harpesa
NOBEILAETCH ONACHOCTE KOPPOSHH H
HakHUneo6pa3oBaHus, B CBA3H ¢ 3THM
pactyr K TpeGoBaHHA, NpeABABIAE-
Mbie¢ K BOJHO-XKMHUCCKOMY pPCXKEMY
K KOHTPOJK 32 HuM. CBOeBpeMeHHHI
ONCPATHBHHIA  KOHTDOJb
3aMETHTb BOSHHKAIOILME OTK/AOHEHHS
BOJHOIO peXHMa OT YCTaHOBJEHHOTO
HOPMAME H BOBpeMS YCTPaHHTb BH-
ABJIeHHbIe Ae(eKThl.

Texymufi omepatTuBHEIR 3Kchpecc-
KOHTPOML obecneyHBaeT HeOOGXOMH-
MOe KauecTBO BOAH (Iapa) Ha TOM
HJH HHOM Y4YaCTKe, CBOEBDPEMEHHO
YCTaHAB/HBAeT BeAMYHHY OTKIAOHCHHH
M RaeT BO3MOXHOCTL NPHHHMATbL He-
ofxoguMele pewledud. IlepHoguue-
CKHe, Hojee NOOPOGHBEIE aHAAU3EL OT-
6HpaeMblX 1npel no3BOaAT fHojee
ray6oKo # BCecTOpPOHHe OleHUTB pa-
60Ty TOrO HJAH HHOrO 0GOPYAOBAHHS,

12-2, OBbEM
H NEPUOAHYHOCTD
XHMHYECKOTO KOHTPOJIA

XuMHYeCKHA KOHTPOJAL BOAOMOATO-
TOBKH H BOJAHOTO peXHMa KOTelbHOMH
JOJKEH OCYIIECTBJAATHCA B COOTBET-
cTBUM ¢ «MAcTpyknwe#r no anannsy
BOJEl, TAapa, PeareéHTOR, OTJAOKEHHH B
TeINIOCHIOROM Xo3sficTBe» [JI. 29].

Of6beM XMMHY€CKOFO KOHTPOJS O
perenseTca B 3aBWCHMOCTH OT Xapak-

TaGawna 121
ITepescnt AHATH30A XHMHMECKOTO

KOHTpOIA

Ofo-

apaue- TMoxasatens Meton onpepe/eBHs

HHE

a HKectkoctn O6beMuni  (THT-
ofasn PoBaHHEM); KONOPH-

MeTpruecKRil

6 IlenounocTs Otbemumii  {vuT-
ofmas (no me-| poBayEeM)
TRAOPAHKY}

282

fTpodoameents mada. 12-1

NO3BOAAET

Obo-
apage-

Towazatens Mertor onpenenemus
wAe
B Pesxupng pH HuguxaropHei;
BHRYANLHO-KOI0pE-
MeTpauecKul; 2.e-
RTPOMETpHIecKHi
r Kucnopoa (Q:){ O6vemsmii (tur-
POBaHHEM); KOJOPH-
MeTpHYecKni
a Conecopepika- 0 COeMepy; Mo
Hie KOHEYKTOMeTpY
e CroGopmag yr-{ ObObemsuil (TAT-
nexucnaotra (CO;) b posaHnen})
w X nop-uou Qbbenymfl  (THT-
{C1-) posaduenM); KoJopa-
metpaveckaft; sede-
JNoMeTpHueCcKhfl
3 [Tpoapaunocts Busyanmsuft *7 (no
WpadTy, N0 KOTHILY,
no KpecTy); Hedeno-
MeTpHYecKHi
u Conepuanne Beconoit
IaMa
K Konuenrpauna OfbeMBrtt  (THT-
pearcHTa B pac- | poBaHHEM); No apeo-
Teope NaCl, MeTpy
H:50,.Ca F(Ol-g .
FeCl,, 2504,
NaOH, Al{SO0;)z
N2,CO4, NaHCO:
I BnaxnocTs flo wougykTOMeT-
napa ¥
M Pocdar-HoH Odbemunii  (THT-
(p04—3) POBAHIEM); KOAOPH-
MEeTPHYECKHH
H Momu#t  ana-| Cum. Tadn. 12.2
MBS BOAH
o Cynedat-voH OGbemEnt  (ruT-
(S0%) poBarneM);  Beco-
4 BOf;  KoNopuMeTpH-
qeckai
o Kamemui OopeMunfi  {TuT-
(Caz+) PoBaHHEM)
P I enounocts Obrempuit  (TuT-
I(‘l;flélpa‘rq!::a {no | popauHeM)
HoubTanenn
¢ L X }1{33- O6bemuuit  (THT-
meaa pOBRaHHEM ¢ HaKol-
NEHUEM HA  Le1N0-
nosHoM  dunsTpel;
YOPOUW ERHER  MeTOH
BUT
T CrafuneHocTh O bemunit  (THT-
poBaBken)
y Hedreopoayx- DxcTParApoBakEe
TH {Macia) € KOTOPUMETPHPOBa-
HHeM; YNpPOU{eHHBE
meroa BTH
b KuacnorsocTs Ofvemanit  {Tut-
ofillag (Mo Me- | POBaHHEM)
THNIOPAHACY)
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TaGauma 12-2

O6bem DOAHOTO AHAMHE3A BOOH

Toxasatent

Meroy, oopefencans

{lpoapagnocTh, CM

3anax

Bapemrenune BellecTsa, Mr/n
Peakupa pH

1llenounocTs, Mr-oke/a

HectrooTe 0Smias, Mr-axs; s
MecTroeTs KapGoHaTHAH, MT-SKB/J
Cyxolt ocTaToR, Mr/a

Kaspuadt (Cat), mr/a

Marmeit (Mg2+), mr/n
[Monyropunie oxucaH
(Al;Oy+Fey05), mr/n
eneso sanucHoe Fez+, mr/a**

Ammoni” (NHI), mr/z
Hatpait (Nat), mr/a
Xnopugmt (Cl=), Mr/n

Cynedpatet (SO27), mr/n
BrkapSonat (HCOZ), mr/a

Busyancuu# no wmpa{TY, Kpecry,
KOALLLY

KauecTeenno

PrnsTpoRanue (Becopok)®

BuayanbHo-KoONOPHMETPHUECR MY

O6beMHuT (THTPOBAHIEM)

To we

B‘}.maiaasaune (BecoBol)

Ofbempslii (TUTpOBaHHEM); KOMD-
paMeTPRISCKHI

o pasnocts K — K,

Becoeott

Konopruert pHuecKrf

KonopameTpuuecknil;
{FHTPOBaHHEM}

PacueTHHA (U0 Pa3HOCTH AHHOHOB
H KaTHOHOB); niamedoToMeTpayecKHi

O6nemupi  (THTpoBanHeM); KOno-
paMeTpHdecknit

Konopumerpiyeckuft

Ofbeminii {THTpPOBaHIEM)

o6 beMuE

Hotpara (NOZ), mr/a KonopameTpaueckuii

Harpara (NO3"), mr/n KonopuMerpuyecksi
Oxucasenocto, Mr/a O Q6 peMunlil }m‘rponanaeu} .
OHaA yraekacrota {COy), Mr/z OGvemutill {TBTpOBaHAEM) »

Cepononopox (H.S). mr/n BusyanhHO-K0JI0DHMe TPRUSCKHA** *

PacTeopennifi xacaopon (Oi), mr/n Obvemnwfi  (TRTPOB2RHEM); XOAD-
pAMeTpuTec Kufl :
tHedrenponykra (Macaa), wr/a BKCTparupoBaHie C KOMOPHMeTpH-
POBAHUEM
* [pu npospavfocTd MeHee -1 cu,
** (qipefenmerca B apresHapckoll wome,
et ONpeneAACTCA TPH HAAHTHM 3AOAXA.
Ta6nama 12-3
llepenens
opoGooTOOPHEX TOMEK H N¢PHOAHYAOCTL BHIONHERAS AHANH3IOB
Ne npofio- OnpenensteMui
orBopaot AfaNE3IHpyeMaa Cpega NOKBa3aTe b DeprogsydocTs pamommars
TOIKR {Tadin, 12-1)
1 Hcxonnaft nosepxuaocTHad BojAa a, 6. B 8—24 ¢
H | paz B Mecan
2 Hexonnan apresuanckas soma a, 6, 8 |l pas 8 10 onelt
H 1—2 pasa B roz
3 Hicxopnaa 0OBepXHOCTHAA BOAA W3 a, 6. B 8—24 4
X039fCTREHHO-TTHYbEBOTO BOACNPOBORA H | pas B Mecsm
4 HsmecTronoe Monoxo K 8—24 9, xawnaa nopnug
5 PacTsop Koaryassra K 8—24 u, xawzas nopuus
6 Boxa ma paGounx 30H ocBeTHTENA S | 2—8 4




T podoamcerue mafr. 128

M apoto- Ompepememni
ordoprol AmnHIapyesMay cpeai moKa; TlepaoAETROCTS BEIIOEE HER
TOYKH (rafin. 12-1)
7 Koarynupopaenas w1 HIBECTKOBAN a, 6, p 8 q
Bofa {0ocie OCBETAHTENH) ' 3 2—8 u
T J 24 4, onpenensetca NPH
H2BE& CTKOBAHHE
8 OcpeTnenHan soga (Tocje MexaHmye- a 4—8 1
CKNX ¢UILTPOR) T 124 q, onpefenseTcs npR
HIBeC TKOBAHHH
9 Bonopon-katnonuposangas BoAa a 4—8 u
B, § an § 2—4In
i0 OTdpiBOuHAE BOEA TOCHe  BOAOPOA- a, 6 [Tocne xawooi pereqHepa-
X ATHORUTHHX (UILTPOB IER H b TeUeHHE OTMHBKE
yepes 15—20 mun;
11 Pererepaunonunft pacTpOp KHCIOTH K Kaxinf pa3 Bo BpeMsly.
pereHepauuy
12 Bofiopoa-KaTHOHAPOBAHEAR BOAA NoC/e a 4—8 y
Gydeproro duantpa G, B 2—4 q
13 HexapGonmanponaruas Boma (nociei a, e, 6 am & 8=
Gaka) B 2—4 v
14 Hatpnii-kaTHoHEpORAKHAA BOAA NOCIe 8 1—8 y
nepBoOf CTYNEHH
15 OrMbBouHa BOja nocne HaTpRii-Ka- a [Mocne xawpof perenepa-
THOHUTRWX OHASTPOR TeppoRt CTyneRH LUK H B TeYeRHe OTMWBKH
uyepes 15—20 ymun
b B npouecce kaxaok ot- .
MEBKH gepes [5—20 mun
16 Kpenxas cepnas kecrora {9294-man) K Kawpufi paz no mocrym-
JeHHH Ha CKIAR
17 Harpufi-kaTHOEUPOBARRSsT Bofla TOCAE a 8—24 y
BTOPOHl CTYNEHH HRR RATPHH-XAOP-HOHH 6 & 8—24 §, onpenensercs
poBaHHAS BOAA TONBKO EAA HaTpii-xa0p-
HORHpOBAHHON BOOM
18 OTMEBOYRA® BORa [OCTe AaTpuit-Ka- a Mocne kawaoil pererepa-
THOHUTHWY QUABTPOB BTOPOR CTYNCHR LHH H B TeédeHHe OTMLIBKE
yepex 15—20 mum
by B nponecce xmkaoft or-
MEBKH qepes 15—20 mimm
19 [letatennbaa sona a, 06, B 8—24 vy
. & 2—4 u
20 [lonnuTouras sona r e 2—4 «
o, n 8-—24 4, onpegenseTcH
B CXeMaX JIONKHCTeHAR
o 120--148 ¢
2] lamenas HasecTh K Kawuaa nopuus
22 Kpenkuft pacTsop conm K . 168720 ¢
23 Pactpop HHTpaTa ROTPMA, AMMA3KA K 4B g
24 Xmmuyeckn obpaboTanyas Bpopa noche M 2—4 y
doc aTupoBarna
25 Josupyemufi pactBop docdata M 8--24 u
26 Hacs_tmeﬂnuﬁ nap §: 8—2 vy
27 Kornopas BOEZ3 HI YHCTOTG OTCEKa G, p 2—4 9
A, M 83—24 y

23l



[T podoancere mada. 12-3

Ne npotio- . Ompegengemtiit
orbopant AdamH3upyeman cpea TOKA3ATEN: TleproAHYAOCTE BRENMGIHBHHA
TOMKA (vadr, 12.1)
28 Kornopan soma CONEBOND OTCEKA o, p 2—4 u
{waxaor0B) a 8—24 14
29 Korioras Bola H3 COJEBOTC OTCeKA 6, p 2—4 y
{Bapabana) I 8—24 4
30 Meperpertwst nap I 8244
i3 | Qfpatnan cetepas BOEA a6, e 24y
c 120—148 u
32 fpaman cetesan soxa a, 6, e 24 4
r 8—24 4
c 120—148 u
33 PerenepauuoHrf pacTBOp COMH K Kaxsn#t pas po Bpems
pereHepaumy
34 UgcThuno ofeccoleHHaR Boas By ¥, O _ 1—8 4
35 OTtMupounast BOAA TOCHE  XAOP-HOH- W B upouecce xawaofl or-
HEX QHIBTPOB MuImKY yepes 15—20 man
Ta6énwwa 12-4
{Tepeqens
npobeoT6OpANX TOvEK DO anoaparam
e apotoorop
Annapat ;[wnsoa ngh;:ﬁi? ??3?:2%22?&%%;?20;2?“
oapetesendn no radm 12-1
Oceetaurens 1{a, 6, B, u); 4(x): 5(x); 6(u); 7 (a, 6, B, 38, 7)

Oceeranressunft (Mexanudeckn)
dunstp

Hatpud-karaonuramfi duisTp nepsoft
CTYIEHH

To we aropoll cTynenn
Xnop-HoHUTHRA uILTP

Boropon-xaTHOHK THEI
LTOONHGE" pereqepailn:

To xe npe napannensHoM BoaOpOL-
AaTPHil-KaTHOHRPOBARKK

To e npu wacThuHOM oSeccoauBanun

GameTP  nNpH

Bydepauft  camoperemeprpyomufics
$unbTp
HerapSonusatop

AudowutHEll GUMLTD TP uacTHuHoM
05ecConuBaHAd

Jeaspantonnan yeTaHoBKa

¥cTaHOBKA DPUrOTOBNEHMN HSBECTRO-
BOTD MOJIOKa

To e pacThopa KoarymsuTa
To wxe xuciorw o coan

232

1{a, 6, B, u); 7(a, 6, 2, ; 8(a, T)

2(a. 6, B, H)}; 3(a, 6, B, H);
13(a, 6, B, e); 14 (a}; 15{(a, x); 33 (K}

74 8(a 6, B 3 1)

14 {a); 33(x); 17 (a, 6); 18(a, =)

14 {a}; 33 (k); 35(x); 17 (a, 6)

2{(a, 6, B, u); 3(a, 6, B, u); 9(a, G, 8); 10{(a, 0);
11 (x}

2(a, 6, B, H); 3{a 6, B, 6); 9(a, ¢); 10(a, o);
11 ()
2(3& G, B, H); 3(3' 1—16’ B, H); S(al 6, B, 3, T);

9(a rm ¢); 1000, &); 11 {x)

9 (a, 6, B); 12(a, 6, B)

12 (a. 6, B); 13 (al e, 6 amm (1))
g(a' By ¢); 34 (Bt O HJIn )K)

7u8(a, 6, B, 3, 'rg; 13 (a, 6, B, €); 14 (8); 17 (a, 6);

19(a, 6. B, 1, &
4 {x}; 21 (k)

5 (k)

20{r, &y 0, n, ¢)

1 (&) 16 (x); 33 (%); 22 (%)



11 poBoarcenue maba, 124

AnpnapaT

MNe
auanH30B BO Talia, 123; n cxobrax KaveeTseHHle

HRX TOUEK H MEpPHOIHYHOCTE BLNONHEHHER

onpeasnerHEa no Tada. 12-1

YetasoBKA HHTRATHPOBAHHA, AMBEBPO-
BanuA d ocdaTnpopanus

MapoRoft keTen Ges cTypneAdaToOro
HCIADEHHA ¥ Tapoiieperpenareta

To e ¢ BHHOCHHMHE LHKIOHaMM O3
naponeperpaparena

[Tapopoii koTen ¢ naponeperpeBateseM

Napovoli KoTer ¢ BHUOCHHMH EHKIO-
HaMH | napomeperpesaTenem

['paaemnk (na ofpateoll ceTenolt soe}

Tepa W KOAHYECTBA YCTaHOBJASHHOTO
o0opyaoBaHuA.

B Tta6a. 12-1 u 12-2 npuBeaen noj-
HEI nepeueHb AHANHM30B XHMHYeCKO-
ro KOHTPOJIA BOJZONOATOTOBKH H BOX-
HOTO PeXHMa KOTeJbHOH.

B ratn. 12-3 npusepeH nepeveHsb
npofooTOCPHBIX TOYEK N0 AaHAJNH3H-
pyeMmoll cpeie ¢ YyKasaHHUeM, KaKHe
AHAMH3BL  JOJKHEL  OCYIUIECTBJAATHCH
H [OEPHOAHYHOCTD HX NCNOJHEHHS,
B ta6n. 12-3 naumeHnoBaHWs aHaJu-
30B, KOTOpH2 Heo0XOAUMO NDOH3BO-
AuTh, ofosHadeHBEl GYKBaMH, pashbic-
HeHMe KOTOpHIX AaHO B Tafn. 12-1.

B T1abn. 12-4 npusemes nepeuens
npo6ooTOOPHEIX TOYeK BCero obopy-
ROBaHAA {BOAGUOATOTOBKH H KOTEME-
HOH) € yKasaHHeM HeOOXOmHMBX On-
peAeneHHi.

Ha ocuoBanuu tafn. 12-4 cocras-
nderca cxema NpoCOOTOOPHHX TOUEK
IO YCTAHOBKE B IIEAOM,

B KkauecTBe npuMepa Ha pme. 12-1
NpHBefeHa cXema MpolooTGOPHEIX TO-
HeK YCTAHOBKH BOLODOL-KATHOHHPOBA-
HHA ¢ «roJogHO#»  pereHepallnef
¢uneTpos. Ecau B ycTaHABAHBaeMHBX
annapaTax IHNOBTOPAITCA OAHHAKOBHE
TOUKH, 4 COCTAR BOALE B HHUX He Me-
HieTc (HanpHMep, NMOABOA HCXOLHOM
BOJAH K (GHABTPY), aHANH3 FNPOHABO-
JHTCA TONBKO B OIZHOH H3 STHX TOUEK
(y onHOro H3 yCTZHOBJAEHHHX annapa-
TOB).

23 (x); 24 (M); 25 (k)
26 (n); 29(6, £, P}
26 (a); 27 (6. &, m, P); 28 (6. 1, P)

26 (n); 27 {6, B, P); 30 (n)
26 (1);

27 (6. Ay M, P]; 28 (6| X, P); 30 ()1)

3l {a, 6, &, ¢c); 32{(a, 6, e. 1)

12-3. XHMHYECKHE
JJABOPATOPHH

B oTonutenbHO-NPOH3BOACTBEHHEIX
KOTeJIbHHX Ha XHMHYeckof nabopato-
PHE JieMUT 06A3aHHOCTD BBINOJHEHHA
ONepaTHBHOIO XMUMHYECKOre KOHTPOJR
N0 pas3iHYHBIM [OKAa3aTeJdaM BOJH
(BK/IH0UAA MOSHEIA ee aHAMu3), mapa,
KOHAGHCATA, PeareHTOB H OTJOXKEHHH.

Hponspoacrso aHa/JH30B TONJHEA,
Macell W HCCHEJOBaHHA CTPYKTYpH
MeTaJJIOB TpefanosaraeTcd KOOMepH-
poBaTh ¢ HeHTpa/dbHO# JsabopaTopHel
NPEANPHATHA, B COCTAB KOTOPOTO BXO-
AUT KOTeJbHAs, HUJAH BLINOAHATE STH
aHaJu3B CHAaMH DPYTHX CHelHalu3d-
POBAHHLIX OpraHU3alHH.

ITIM CaHTeXnpoeKT  BHINYILEHE
«PexoMenpanun no IPoOeKTHPOBAHUIO
xumMuveckux JaGopatopuii  AMA Ko-
TenbHBIX» (cepus HK3-63).

B peromeHgalHAX NPHBEJEHHl Che-
uuuKkann Ha nabopatopHoe obopy-

goBanHe, nNpHGOPH, AHAJHTHYECKHE
pe4AKTHBE H MaTepHAaARl, BCIOMOra-
TelbHbIE MATEPHAJM H XUMHYECKYIO

NOCYAY, MITATHL XHMHYecKow Jsalopa-
TOpPUH # NOp.

Xnampyeckas poaHas JaabopaTopHs
THna ] npegHasHauyeHa AASA KOTe/b-
HEIX, BOJAONOATOTOBKA KOTOPHX pado-
T4eT 110 cXeMaM H3BEeCTKOBAHHSA ¢ KOa-
TYJANHEe; M NOCASAYIOIIHM INBYXCTY-
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NMeHYaTHM  HATpHA-KATHOHHPOBAHHEM
HJIH NO cXeMaM HOHHOTO OOMeHa NpH
npoxsBoaHTeAbHOCTH Gosee 300 m?fw.
[IpumMepHass KOMNOHOBKA XHMHYECKOM
naboparopuH  Thna | Ha ocHoBa-
HHH  OGOPYROBaHHA, BHIYCKAeMO-
ro 3asonaMmu [JI. 30], npuBenena
Ha puc, 12-2,

XuMuueckas BO/AHAs JabopaTopHA
tama Il npeanaswavesa AAa KoTedsb-
HEIX, BOJOIOATOTOBKA KOTOpHX pabo-
TaeT MO CXeMaM HOHHoOro ofMeHa
NPH  DPOH3BOAUTENLHOCTH  MeHee
300 m¥y. Ilpumepnasd KOMIOHOBKA
AaGoparopun tEna Il npHBeneHa Ha
pHe. 12-3.

B HefoablIKX KOTeABHHX, B KOTO-
PHX BOJOTOAIOTOBKA OCYIHECTBASET-
¢ IO TNPOCTHIM CXeMaM HOHHOTO o6-
MEHA U NPOR3BOZHUTEJLHOCTH HE npe-
gonaer 20—30 M3/ uAM  HMeTCA
no6ausoctn JabopaTopuR (NpOHSBOA-
CTBEHHEI® WJIM pafOHHEIE}, B KOTOpHX
MOMHO MPOM3BOANTL OGojiee CACKHHE
aHAJA3L, OTPaHUYHBAIOTCA OCYILECTB-
NeHHeM JKCIpecc-1a6opaTopuH, T. e. B
KOTENLHOM WAM B NOMEIIEHHH BOAO-
MOATOTOBUTENLHOA YCTAaHOBKH, YCTa-
RAaBNMBAaeTCA CTON (OTHAENEeHHHR ne-
peroponkoft), Ha KOTOPOM  HPOU3BO-
EATCA HeOBXORMMBIE ONpelle/IeHHA Te-
KYLIETO KOHTPONS.

Paspgea tpanaanaTui
JEA3PALUA BONbI

13-1. OBIHHE NOROXKEHHS

3amnnra OT KOPpPO3HH TNOBEPXHOCTER
HarpeBa KoOTJAOB, TenmaooGMeHHoft an-
napaTypel H TpyGONpOBOIOB oOCYyIle-
CTBJISIETCS] YRAJICHHEM H3 NHTATe]bHOM
BOAHW NAPOBHIX KOTAOB H NONNHTOIHOM
BOALI TEMMOBBIX ceTell KOppPO3HOHHO-
arpeccHBHHX T'a30B — KHCJIOpOHA H
CBOGOIHOA YTIEKHCIQTHL.

KopposuoHRro-arpeccusHnie Tassl
nonajaKT B HCXOXHYIO BOAY B pe3ayab-
TaTe NJHTEJBHOr0 KOHTaxKTa ¢ aTMO-
cthepoli HAH APYrHX (QUSHKO-XHMHYe-
ckax mponeccos. Ilpn o6pa6orke no
cXeMaM HATPHH-KaTHOHHPOBAHHA, BO-
JOPOA-HATPHA-KATHOHHPOBAHHA  HJH
HATpHH-XAOP-HOHHPOBAHWA BOJ& HO-
HNOMHUTEALHO HACHIAETCA ABYOKHCHIO
yrlepoja 3a cHUer pasfioKeHHd GHKap-
GoHaTa HaTpHA IIpH HarpeBaHHH.

HonycTuMEle KOHUEHTPAIHH KHCIO-
poda #u cEOG0XHON YIAEKHCAOTH B NH-
TaTeNbHOH BOKE HAPOBHIX KOTJOB H
NOANATOYHOH BOJe TENJNOBHX cerefl
npuBefeHs B Taba. 3-1 u 3-6.

Kaxk caepyeT u3 npuselleHHHX HOPM,
npu ofpaboTke BOLB, WPeAHA3HAUESH-
HOW AiA [UTAHHAA [4aPOSEX KOTJIOB H
NOANHTKH TeIJOBHIX Cerefl, JOJMIKHO
ObITL NPeRyCMOTPEHO HE TONBKO TAy-
fokoe 0o6ecKUCAOpPOXKHBAHHE, HO H
yAaaneHHe cBOGOAHOA  YrIeKHC/IOTHI,

T. €. BOKA NO CYWeCTBY ROJNKHA NOR-
BepraThesl Jerasalii, a He TONBKO Ze-
aspanuu. Taxkum o6pa3oM, IMHPOKO
PAcOpOCTpAHEHHHA TepMHH «faeaspa-
uug» uMeeT Gojee IUHPOKOE 3HATEHHE,

Hau6oabiee pacnpocTpaHeHHe Mo-
AYYHJIH TepMHYeCKHe cnocobn aerasa-
IHA BOABl Kak HawGonee 3tdperTns-
HEIE, HAlleKHEIe H peHTalenbHHe,

Hnst nerasanuy BOAH B KOTENBHHX
YCTAHOBKAX IPEHMYILECTBEHHO IpHMe-
HAIOTCH AeaspaTopel  aTrMoctepHoro
THNA, paforalomue npH aGcoaieTHOM
nasnenun 1,2 Krefem?, m Bakyymutie
Ieaspatoph, paborawmue npH afico-
AKOTHOM  gasaesHn ot 0,075 no
0,5 xrc/em?, 1. e mpu TeMmmepaTypax
HJeaspuposaHHodl Bogut ot 40 go 80°C.
Heaspanus Boasl GasMpyercs na 3a-
kone ['enpw, cornacHo KOTOPOMY KOJIH-
YeCTBO rasa, pACTBOPEHHOrO B eJHHHLE
ofveMa Boaw, G, mr/a, nponopuuo-
HAJLHO NMAPLHAJLHOMY HaBACHHI) 3TO-
ro rasa B ia30BOH HAH MApOrazoBof
CMECH Hap NMOBEPXHOCTHIO BOIHI:

Gmkpr:
rae R -— x03GdUnHEHT PACTBOPHMOCTR
raza B BOAe INPH a6COMIOTHOM nap-
UMaARHOM DdBJIeHHH ra3a Hal BOHLOH,
paBHoM | krc/cm?; pr — mapuuasLRoe
IapneHHe ra3a Han NOBEPXHOCTRID BO-
I, Krefem?,
235



KosdpuiineHT pacTBOPHMOCTH Ia3a
NpH ONHOM H TOM e JAaBJeHHH rasa
33aBHCHT OT TeMIepPATYPH: ¢ MOBHIE-
HHEM TEeMOepaTyphl Koa(HuMeHrt k
yMeHpwaeTcsd {HO He MOXeT OHTb paB-
HEIM HYJAIO), T. & YMEeHbIIAETCHA H pac-
TBOPHEMOCTDb T'a3a B BOJE.

Benenetene sTOre  Aas  NOJHOTO
yIaneHHA Ta30B HS BOAH HEOGXONHMO
€030aTh YCAOBHSl, NPH KOTOPEIX NHap-
OHAJAbHbHE KABJACHHS STHX ra30B Hall
NOBEPXHOCTELID BOAH GYHNYT paBHH HY-
JI0, 4T0 BO3MOXKHO NPH KUIICHHH BOAH,
T, €. [P NOBeJeHHH €€ [0 TeMmepa-
TYpbl HACHILEHHS NPH AABJEHHHU B fe-
aspaTope.

OpHakKo NpPaKTHYeCKH B OXHOCTY-
MeHgaTHX TEePMHUYECKHX [ea’paTopax
JOCTHIHYTh TOJHOTO yAajeHHs TasoB
H3 Bozbt He yhaercd. ITpontece measpa-
IHH OCYUIECTBAfAETCSl ABYMs cnocoba-
MH: 334 CYeT KOHBEKTHBHOA Auddy3sHH
H IHCOePCHOTO BBUICNEHHA NY3HPBKOB
rasa. KounpekTueHasa puddysus mnpo-
HCXOAMT B TEUEHHe BCero Ipolecca
JeaspaluuH, a AHCNEPCHoe BHIJe/IeHHE
HayHHAETCA TOJBKO C MOMEHTAa AOCTH-
KeHuA BOAOH COCTOAHHA HACHIUIEHHA.
" Ilo pauueim LIKTH unreHcHsHOCTB
nponecca  AUCEPCHOIO  BhIAEJCHHS
KHCI0POJAa B OBHOCTYNEHHATOM Aeas-
patope Moxer pocturate 70% ero
MepBOHaYaJbHOA KoHUeHTpauuu, Ilag
ocyLzecTBAeHns Gosee rayboko#t Neas-
pauuH HeOGXOINMO NpHMeHeHHe BTO-
pofi cTynenn — Gap6oTaxa BOAH M-
pom. Tpumenenne Gapboraxa, KpoMe
TOro, yCTpaufieT HeAOrpes BOAM OO0
TEMMepaTypbl HACLIEHHA, HMeIOMH
MeCTo NocJe OJHOCTYNEeH4YaTOH Aeas-
pailuy.

B TepMuyeckoM feaspaTope npouec-
CH BHeJeHHs ¢BOOOAHOM YrAeKHCIO-
Tl B pa3noxeHua Oukap6oHaTa HaT-
pus B3aHMOCBA3aHHL

TepMmuueckoe pasjoxerne Gukapbo-
HaTa HAaTpuA Hanbojee UHTEHCHBHO
NPOHCXOZUT TOCIE TOTO, KaK H3 BOAB
npaKTHUecKH OvaeT yZasjeHa BCs CBO-
GonHaa yraekucaora. CrenoBartesbio,
B 1€43paTope JA0/KeH GuTh obecneuen
HeNPEePLIBHBIA OTBOA B 1tapoBOe TpoO-
CTPAHCTBO BhImeAloMIeiicd H3 AeaspH-
pOBaHHOf BO#Ll CBOGOAHON YrJeKHC-
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JOTHL 3TOT NPOIECC 3aBUCHT OT CKO-
pocTH mecopOuMM, KOTOpas U Ompege-
JaseTr speMs, HeoOxoauMoe aas ray6o-
KOro pa3anoxeHns OukapboHMaTa HAaT-
pua. Conxepxkanue B mape CO, zaMen-
JsIeT TepMHYeCcKoe pasnoxKeHue OHKap-
GoHara HaTpusd, CNef0BaTeNLHO, B He-
aspatop HecBXOAUMO NGAABaTH NAap,
He cofepxamuit COs, u, ¢ APYrof cro-
POHH, TpebyeTcss MHTEHCHBHOe yaafe-
HHe H3 JeaspaTopa BbHIAeNHBIIHXCH
ra3os, B TOM 4YHCAe cBOGOAHOH yrae-
kucnote. Ilpouecc pasmnoxenns 6u-
xap6oHaTta HAaTpHi INPORCXORAT TEM
HHTEHCHBHee, YeM BHIIle TEMHAepatypa
H GoJbllle DAUTEJbHOCThL Npe0HBAHUA
BOJBl B Aea3paTope.

B 3aBHCHMOCTH OT XapakTepa HWpo-
IIeccOB, IPOTEXKAILAX B Jeasparope, K
€ro KOHCTPYKUHH MOTYT OHTb Hpedb-
IBJICHH CJIefyIOolllHe OCHOBHble Tpe6o-
BaHud:

1) Bo Becex cTymeHAX Aeaspartopa
nonxeH ofecrmeyHBathCd HeNpepLIR-
HBIf mpollece, T. €. AGNKHBL OTCYTCT-
BOBaTh LHPKYJALHOHHBIE TOKH, KOTO-
pble MOraH 61 NPHBECTH K NPOCKOKY
HeoBpafoTanHOl Boapl. He pomxhHo
OHITE 3aCTOHHBIX 80H, OCOBEHHO B ma-
POBOM IPOCTPAHCTBE Lea3paTopa;

2} noaxeH GHThL ofecneueH YeTKHE
MPOTHBOTOK BOALL H Mapa;

3} HeaspaTop JHOMKEH BEHTHIHPO-
BaTbcAl HeOOXOZMMEIM  KOJHYECTBOM
napa. Ilap nosaxer cofiepxaTbh MHHH-
MaJBHOE KOJNHYECTBO Tra3cn, yAanrse-
MEIX M3 BOOH B AeaspaTope;

4) npu ofipaGorke BOAH B Heaspa-
TOpe ROMKHE OulTb MaKCHMAJBHO
passWTHE HOBEPXHOCTH KOHTakTa das
H KOHCTPYKIMs® fgeasparopa HQJXKHa
ofecneddBaTh MHOrOKpAaTHYIO o6pa-
60TKY BOZBI MapoM; .

5) RoHCTpYKUMSA fea’paropa AOK-
Ra o0ecneuyHBaTh yoaJeHHe Meabuafi-
IIHX TY3HIPBKOB rasad, BHEEAAIOUHXCA
U3 BOJBI IPH HATPEBAHHH;

6) mepex mocnenHeft cTymeHmw Ae-
23p4ALHH BOAA MOMKHA BHIEPXKHUBATH-
cA NpH TeMmneparype, GAH3KOA K Ha-
CHIILIEHHIO;

7) KOHCTPYKUHSl Rea’paTopa HOMXK-
Ha HCKJHUaTb BO3MOMNKHOCTB NOBTOp-
Hofi aspauuu 06paBoOTaRHON BONH,



Tabraua 13-1

OcTaToMHas KOHUEHTPAEHA EAcCIOpoAa
E JeasprpoBaHpoll BOAE

& 58,
R §§
g 3HA LHAA KOHNEHTDALMS KACTODOLZ § ] %q
£ L
g8 SEES
ACA Cootpercrayer  cocromume | 30
HaCHUeHHA
JCA 3 wmr/a 20
ACB CooTBeTCTBYET  COCTOaHMO | 50
HACHULEHHA B BAKYYMHBX Ae-
asparopax MNGRAMHTOIRON BoiH
TennoBHX ¢eTel
ACB CootReTeTByeT  cocTodmuo | 30

HACBINIEHHA B BAaKYYMHHX [fie-
A3paTOPAX MHTATENh O ROAR
KOT.I0B

NMpaMevasue CooloLHAn yraeKdCIOTA B neasph-
poBaHHO# BORe mocme Ieaspatopos THoa JCA m ACB
BCANHA OTCYTOTBOBATE (NpH  Havamerof  ROMUeHTPaLEHA
YIIeRHCAOTH He Bhime 20 wirfn, GuxapBoBaTHOR wWenoq-
HOCTH BOSE He mesee 0,7 Mr-5Ke/fl B HAYANBHOR KOHIISHT-
panid Yriekachorbt 10 Mr/n npe  SExapGoHaTHOR IWenouHo-
CTH ROAN He Medee 0,3 Mr-5%8/n).

8) npoiecc JeaspaliH  AOJKeH
ObITE aBTOMATH3HpPOBAH (Ana obecne-
YeHHA  [OAAeP:KAHUA HeoOXOXHMOH
TEMIIEPATYPH U YPOBHA BOAE! B Heas-
paTtope NpU TMepeMeHHOM pexHMe pa-
GoTel).

Texnuyeckue TpefosaHAs K TepMH-
YEeCKHM [ea’paTopaM OmpeledsioTes
T'OCT 16860-71 Bsamen peficTROBaB-
mux padee JOCT 9654-61 u TOCT
1094264,

B koTennmbix YCTAHOBKAx TNpHMe-
HAIOTCR A€a’paTOpPH CMEIUHBAloIHe
BakyymHele Tha JJCB, atmocepunie
tuna JICA, a B KOTeJNBHBIX ¢ KOTIAMH,
paboTaOUHME IPH a6COMIOTHOM RAB-
nenuyu napa 40 xrefeM? # o sHile,— TH-
na JICIL

B HacTosilleM pasfesie pacCMaTpH-
BaloTcs peasparopst THnoe JICB u
JCA. Ilannbie o ReaspaTopaM THOA
JICII, npHMeHAILIEMCH B KOTeMNbHHX
YCTAHOBKAaX CPABHUTENLHO PeNKo, He

NPHBOAATCS.
HMexonn  u3z  rtpebosanuiti T'OCT
16860-71, TepMuuecKHe neaspaTopw

atMocdepHoro LaBneHUda B IHANA30HE
H3MEHEHHS TPOUIBOAHMTENBHOCTH OT
30 mo 120% HOMHHANBHON HATPY3KH
Jo/nkubl o6ecneynBaTh CpeAHHA NOAQ-

rpeB Boasl Ha 10—40°C, BaryymHbIE

neaspatopel — Ha 15—25°C.

B 3TuX yCaOBHAX OCTATOUHAN KOH-
IeHTpalus KBCJ0pOoia B 1easpHpPOBAH-
HOM BOAE He JOJ:KHA NpPeBHIIATH 3HA-
4yeHHR, NpUBEAeHHbX B Taba. 13-1.

TexHHuecKuM TpeOOBAHHAM K KOH-
CTPYKUHH AeaspaTopoB, a Takmke Tpe-
GoBaHUAM B YACTH KayecTBad Aea’pH-
POBAHHOH BOIK! II0JHOCTBIO OTBEYAOT
aTMocdepHEIE W BAKYyMEBle ABYXCTY-
neHuaThie OeaspaTopH, paspabortaH-
Hele LIKTH uwm. IToasyHora.

TIpuMensBiuMecs paHee OAROCTYIEH-
yarple arMocdepHble H BaKyyMHEIE
neaspaTopr, a TaKMe JAea’paTopH
PA3NAHUYHBIX KOHCTPYKIHH, He Tpoiuen-
mHe HeOOXONHMBIX NPOMBIILLIEHHLIX
HCTLITAK®A M He OTBeuawollhe Tpebo-
auusM 'OCT, He MoryT ObITE peko-
MEHAOBAHHl JJIA NPHMEeHEHHS.

Huxe paccMaTpHBAaOTCA TOJABKO
peKoMeHAyeMble LIS NpPHMeHEeHMs ae-
a5paTopHl KOHCTPYKUHH LIKTH
nu. [lonzynosa.

13-2. JEASPATOPBHI
ATMOCSHEPHOTIO JABJIEHHA

Heaspartopu ACA-1 R
JCA-3 dns KoTelbHHX ¢ NapoOBH-
MM KOT/iaMH cepuH E maponpoH3Boan-
TeapHocTol0o no 1 T/u paspaboTansl
BepTHKaMNbHEle O¢CKOJIOHKOBBIE [BYX-
cTynenyaThle GapboTaxHble qeasparo-
pu tunos JICA-1 u JCA-3 npousso-
EHTENBHOCTBIO COOTBETCTBEHHO 1 M
3 1/y. JeaspaTops NPONAH IPOMBINI-
Jeinnie UCIEITAHUA W PEKOMEHNLOBAHH
AN cCepHAHOTO MPOHSBOACTEA.

Heasparop npeacrasiser cofofi UH-
JIHHAPUYECKHH COCYA C BepXHUM H
HEKHHM SAJHNTHUECKHMH JHHILAMA.
IMpunnunKaneHas cxema Takoro geas-
patopa npepcTaBneHa Ha puc. 13-1.

Bona, nogaexaulas geaspauyH, no-
naeted K narpybry /4 B pacnpefienu-
TeNbHBEIR TepPOPHPOBAHRLIA KOJLIEK-
TOp 8, OTKYAa CTeKaeT Ha ABIPUATYIO
TapeaKy 7, CeKIHOHHpPOBAHHYIO C Ta-
KUM pacueToM, 4YTO NMPpH MaldbiXx Ha-
rpy3Kax Bofda TPOMYCKAeTCA TOJBKO
yepes uacTb OTRepcTull, a MpH YBEJH-
yeHUH HAarpy3kH B paboTy BKAOYAIOT-
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_ |i Pwuec. 13-1. [lpHANHAKAABHAA CXeMA BEPTHKAAL-
. HOMO  GeCKOLOHKOBOTO  JBYXCTYNEHWATOTO
- — = = ., ‘Beasparopa TthRoB JCA-1 n J1CA-3.

—_ - —.|| 1 napompuemunf ropob; 2.~ SaploTemwuh anew;
3 =" GaphoTaBLA EaHAA} 4 ¥ 5 — BETHRKAALEHE DIew
PEropOAKH: 6 — AGYOK; 7 — AHIDYATAN TApeARa; §—Tep-
HOPHPOREHERA  KOMEKTOp; J — OTROA  SHNADE]
10 — oxro; M — xauan; 12 — 0TBOR  AcABPHPORARHOR
BpOAd; J3 — NOABOA Naps k MeaspaTopy; J4 — neaTpy-
S0K NOABCAE XHMWMECKH YMAruenaoR 3o0aw; 15 — me=
pUnepeny CHHOR OKHO.

Puc. 13-2, Jleaspatop wuna ACA-I.
} = AWK D), == 450 mM; 2 = oTBOA BHDEp2 D), =15 MM} J =~ K RPeAOX PAHKTECAbHOMY YCTpOACTRY D}, =70 wu;
f— K NPEAOXPAHMTCALPHOMY  ¥CTpOficTRY Dy = M) mM; §— 0TPGA NeESPHPOBIHHOA BOAH Dy = 20 MM;
6 — & ApeHAR JJy =_15 MM; 7 — NoaBOA IpelolUEro Hapa D), =40 MM; 8 = noapok poal D, = 20 atu,

y
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¢q Bce otsepctns. C tapenkn 7 Bola
CTPYAMH  CTEKaeT HA JOTOK 6.

B cTpysx npoucxonuT ocHOBHOW nOAO-

rpee BOJAW H HacTHYHAA AEras’dauHs.
Tlpn aBMXeRAW BOXHI MO JOTKY B TOH-
KOM CJoe MPpOROAXKAaeTCR TMpoLect Bbl-
JeqeHHa ra3os, ,[[a.nee BOJA BHJIAEp-
JHBAeTCHl B aKKYMYJHpylouteMm ofbe-
Me fea3paropa, AONOJHHTENBHO MNpPH
ITOM  RErasupyercd, NOC/e Hero Ha-
npapasercs B 6apBoTaXAKE Kanan 3.
Ha 6apGoraxkuoMm amcre 2 Boma mo-
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RoTpeBaeTCA HO TeMmepaTypsl HacH-
INERAN U AaJjiee NepPeTPERALTCA N0 TeM-
NEPATYPH, COOTBETCTBYIOMER BeAHuUH-
He THAPOCTATHYECKOI0 A4BJSHHA CTOJN-
6a xunkocTH Haz aucrom. Ha GapGo-
TAXHOM JHCTE 2 NPOHCXOSMUT HHTEH-
CHBHBIX npouecc BHISACHHA ra3cB H
YacTHUHOe pasioXeHne OuxapGona-
ToB. [locne Gap6Gota)Horo Kanajna §
BOAA nocTynaeT B KaHaxa 11, o6paso-
BaHHH} neperopoaxaM# 4 H 5, B KO-
TOPOM B pesy/ibTaTe MOABEMA # BTO-

s o - &

Puc. 13-3, Heasparop thmz JCA-3.
1 — xox DY = 470 MM; ©T808 DHUApE D =20 uMW; 3 — ¥ npepcxpadwteabHoMY yerpoficTay D], ="M um;
4—K NpeROXPARNTEABHOMY yerpoftersy Dys 100 siM; & — OTEOK  AReddpPHPOPUHHOR BOKH !'.'))r =50 MM
¢ — o aperex Dy =15 um; 7 ~ noRpox rpemumero napa Dy = 70 Mu; & — UOAROR BOAN Dy = 4D Mu,
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Puc. 13-4, Cxema aByxcTynenuatoro 6Gapbo-
TAXHOTO AE43paTopa.

! = neaspanuonnas ®oAOHKE] 2= BEPXHAS AMPUETAN
Tapehka; 3 — HHMKHAR AMNPYATEA Tapeaka; 4 — HAK-
AKKFHYJATOD! & — cOKNAGHHDYOIMAT  OeperoporRa;
§ - pUXOAROE OKKO; 7 — NapOBaf KOpOOKa; 88— AMp-
4aTHA AMeT; ¢ — neperopoaka; i) — noasox KoHAeH-
CATA H XHMHEMECKH obpaOOTEHHOR BoaM; Jf — noamron
SaploTHpyiomero napa; I — noseos napes aspAcEHeM
1,2 xrefeM?; 13 — oTBOX AeaSpHpPODaHROR Boxw; 14 —
awmap WS geaspatopa; JF — caue; I — npenoxpasn.
TEALHHE W TEpeAHBHOR  rHApO3aTROD {KoMBHHHpO=
BaHHREN}.

PHYHOTO BCKHNAHHA OCYUIECTBJAETCA
OKoHyarejqbHas Hgerasauua. easpn-
posannas Boxa OTBOJIMTCS dYepes ma-
Tpy6ox {2, Tlap B neasparop nonaer-
ca no Tpy6e I3 B maponpHeMHHIR KO-
po6 I 6ap6oTaxHOro yerpoicTea, rie
ofpasyercss mapoeas momyiika. Heko-
TOpaa 4acTb Napa XoHAeHCHpYercs B
fGapboTaxHofl yCTaHOBKe, a OCHOBHOM

HomenrnaTypa GapSoramamx HeadpanHOmHMX YCTAHROBOK ATMOCGEpHOr0 AapieHus

ero MOTOK NpoxXonuT uepe3 GaplorTax-
HBI JHCT W Jajee no Kaxany f[ depea
okHo [ HampaBasiercs B CTPYHHHA
OTCeK, Ilé KOHRACHCHPYETCH.

[Mpy yBennueHus pacxofia Tapa,
MpeBLHLAIONIEM KOAHYECTBO, Heo6Xo-
AuMoe aas Oapdoraxa, H30LITOK ero
yepes oxHO /5 oTBOZMTCH B Kadan !l
muHya Gap6oTaxKuoe ycrpoicrso. B-
nmap KOHIEHCHpYeTcs BO BCTPOSHHOM
OXJIafHTENe BHIMApPA, PACNOJOKEHHOM
Haj tapenkofi 7. Hekonneucupywiine-
€Al rask OTBOAATCA H3 Aeas3paTopa no
TpyDe 4.

Ha punc. 13-2 u 13-3 npuBefess 06-
IiHe BHAB H OCHOBHBIE pa3Meph
neaspatopo CA-1 n JCA-3.

Heasparopwmtuna JJCAnpo-
H3BOLHTEJBHOCTBIO OT 5 1O
300 T/u. Oeaspatopsl 3TOH CepHH H3-
TOTOBJAAWTCA TO ueprexanm YepHo-
BHUKOTO MALIHHOCTPOHTEJIBHOTC 3aBO-
na u TaranporcKuM KOTeJAbHBIM 3aBO~
nom (TK3) — npousBoZuTEIBHOCTHIO
150, 200 w 300 T/u. |

Homeuxnarypa Gap6oTtaxueix neas-
PALMOHHBIX YCTAHOBOK aTMOC(epHOre .
DAaBJ€HHA, H3rOTOBASAEMBIX NPOMBILI-
JeHHOCTbI0, NpHBeneHa B taba. 13-2..

JByxctynenuateiit  6apGoTaxHbil
neaspatop = (puc. 13-4) COCTOHT H3(
Ta6auua 13-2°

Tun Mpoussogn-| Tonesran M Me geprewma

Zeaspatopa 're.nb:?;m, g;g).c'r;. i‘;‘?a‘ %ﬁﬂué:m IpeanphaTHe HALOTOBHTEM,
JCA-5/4 5 4 2366 | B-20664 -
ACA-10,7,5 10 7.5 4095 |B-20671 ’
JCA-15/10 15 10 4260 | B-20673
ACA-25/15 25 15 3710 | B-18601
JCA-50/15 50 15 6062 | B-18621
JCA-50/25 50 25 7390 |B-18609
HCA-75/25 75 25 7950 | B-18577
JCA-75/35 75 35 10052 B-13612
JNCA-100/35 100 35 . 10094 B-18585
JACA-100/50 100 50 12570 B-16503
HACA-150/50 150 50 12880 |B-16664 Tarauporckufl  xorenopnft 3a
ACA-150/75 150 75 16540 | B-1669%
JCA-200,75 200 75 17206 |B-17225
JCA-200/100 200 100 2t 117 B-17204
JCA-300,75 300 75 17 660 B-17189
JCA-300/100 300 100 21246 [B7159
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MajorabapuTHofl Oea’pauHOHHOR KO-
soukn | u Gaga-akkymyastopa 4 co
BCTPOSHHBIM 0apBoTAaXKHEIM YCTPOHCT-
BOM H HEPeropojikamy, o6pasyiouiMu
CNEeuHaNbHEE OTCEKH.

JeaspauyuoHnas KOJNOHKA UMeeT JBE
Tapenkd 2 U 8 ¢ OTBEPCTHAMH, depes
KOTOpBIE BORA CTeKaeT B HaK-aKKyMy-
aatop. Ha nepsoll mo xony Boxwl Ta-
penxe 2 CMOHTHPOBAHO YCTPOHCTBO
LISl JIYYHIEr0 MepeMeLIHBAHHA MOCTY-
MAMHX B HeaspaTop OOTOKOB KOH-
OeHcaTa H XHMHUeCKH ob6pafoTanHoH
BOJL. JTH NOTOKA TOCTYNAOT BO
BHelHHee KOJMBUO  CMEeCHTEeNBHOro
yeTpoficTBa, TMOCNKE Yerd BOAA uepes
B2 BOAOCAHBA Monagaet Ha nepdopn-
POBAHHYIC YACTE NepBeofl Tapeaku. Haa
JYYIIEro MepeMelHBAHHA TMOTOK XH-
Mmuuecku obpaforanuofi BOXH BBOAUT-
cA MeXjay [NOTOKaM# KOHLeHCAara,
TeMIepaTypa KoToporo oO0bYHO Ha
40—45°C BpIDe TEMMEpaTypH XHMH-
yeckd 00paboTaHRONH BOMHL.

Tlocne konouku I JAeaspupyemas
BOIA momajgaer B §aK-akKymyastop 4,
B HHXRe# 9acTH KOTOPOro y NpoTHBO-
MOJOKHOIO TOPUAZ pasMelaercs 3a-
TonfieHHoe GapboTamHoe YCTPOHCTBO.
I'pelomu#s nap mo tpybe II nmogaercs
B NapoBYI0 KOopoOKy 7 H uepe3 OTBep-
¢Tus Avipuarorc mucra § GapbotTupyer
gyepes CJI0H BOABLl, MEIAJEHHO ABHXKY-
WHACA HAZ JIMCTOM B CTOPORY NaTpyod-
Ka 13 ans oTRORA [Oea3pUPOBAHHON
BoAbl. Bona, sumxopasinan us Gaplo-
TAaXHOFQ YCTpOHCTBA, MNOCTYNAET B
NoABEeMHYIO IAXTY. Bekunanue o0%-
ACHSeTcA HaanyueM HeGosbuioro me-
perpena BOZEI OTHOCHTCAbHO TeMIlepa-
TYpel HACHILIEHHAS, KOTOpas COOTBET-
CTByeT JAaBJEHHIO B NMAapOBOM IIPOCT-
paHctBe GaKa-akKymyasatopa. Beau-
YHHA TieperpeBa oOINpenesisieTcd BHICO-
Tol cToa6a WuAKocTH Haj GaplboTax-
HEIM JIHCTOM.

Map, npoxoasmnlt uepes GapGo-
TAXKHOE YCTPOHCTBO H cTOJ0 BOAM, 1O-
najad B NapoBO€ MPOCTPAHCTBO, ABH-
}Kercs HAL MOBEPXHOCTBIO BOJIH B CTO-
POHY KOJOHKH. PasMellieHHe KOJOHKH
Ha NPOTHBOMNOJIOKHOM cTOpoHe oT Bap-
Goraxuora ycrtpofictBa ofecneduBaey
YeTKO BHIpAXEHHOE NPOTHBOTOYHOE

16—430

IBH;KeHHe NOTOKOB BOAB H napa H Xo-

POLIYI; BeHTHJIALMIO NapoBore 06be-

Ma 64Ka OT BHAENAIOUHXCA H3 BOIH
rasos. [lepe noctymienxeM B GapGo-
TaXXHOe YCTPOHCTBO BOZA HEKOTOPOE
BpeMa BojaepxuBaercd B Gake NpH
TeMneparype, GAH3KOH K TeMmepary-
pe HACHIEHHS Mapa, 4To YJaydllaer
YCNOBHA LecOpOLHH KHCJIOPORA W Yr-
JIEKUCJOTH Yepe3 MOBePXHOCTh BOABI H
obneruaer paboty  GapOoTaxkHOrO
YyCTPOHCTRA.

[Map, neoGxonuMbIfl AJs AeadpaliH,
B KOJHMYecTBe, OnperenseMOM TelJio-
BMM BaJaHCOM HeaspaTtopa, NoAaeTes
< 6apBOTaKHOMY YCTPOWCTBY uepes
TpySy I oT peryasaTtopa AasJeHH:d, K
KOTOPOMY TOCTYNaeT nap ¢ A4BJeHHEM
6—7 krc/cM?. IlaBsenHe mnapa, mocTy-
napilero ¥ 6apGoTaxkHOMY yCTPOHCT-
BY, YCTaHABIWBAaeTCA  PEryNaATOpPOM
AaBJeHus, Kak cyMMa NaBJeHAH B fAe-
asparope, CONPOTHBJEHHS 1apOrnpoBo-
Z0B H apMmaryphl a0 0ap6oTamxHOro
yerpoficTea ¥ FHAPOCTATHYECKOTO
cTonfa KHUAKOCTH Hax GapOoTaxHEIM
nucroM. OOGpuHO 3TO AaBJeHHE CO-
crapasier Pasc=1,5-+1,7 krcfem?,

Ha neaspatopax TPOU3BOAUTMB~
nocThio 50 T/u B Gonee MPEAYCMOTpeH
natpyGok J2 AJXA noaBOAA HHIKOMO-
TeHUMAABHOTO Tapa ¢ a0COJIOTHBEIM
nasaenneM 1,2—1,3 krc/em®. TlomBoR
napa X natpy6ry 12, T. e. HemocpencT-
BEHHO B TAPOBOE TNPOCTPAHCTBC Aead-
paTopa, AaeT BO3MOMKHOCTh HCIOJIB30-
BaTh c6pocHoil map oT GeccMasounHX
NIOPUIHEBBIX TapOBLIX  MHTATENBHHIX
HacocoB, TypGOHACOCOB, OT PaCUIHpH-
Tenell HempepHBHOK NPOMYBKH, & HA
9JeKTpOCTaHUHUsAX — OT 0T6GOpOB TYp-
GuH. DToT nap He MoxeT ObITL NMOAAH
K 6ap6OTANKHOMY YCTPOHACTBY, TAK KaK
AMeeT HeJdOCTATOUHOE  a6CONIOTHOR
nasxenve (1,2—1,3 krefem?).

Tlap, momaBaeMblit yepes naTpyGok
12, He yuacTByeT BO BCeX CTYNCHAX
Aeaspalldy, a OCYIIECTBIET TOJBLKO:
BeHTHASLMI0 NapoBoro ofbeMa feas-
paTopa, IOrpes BOMH 10 TeMnepaTyphl
HACHUIeHHA H TEpBYO CTYNCHb Heas-
pauuu B Aea3PauHONHOA KOJOHKE.

fpu osrom K  GapboTaxnoMy
ycTpolicTBY JAO/KeH NORaBaThCAd nap
214



B KOJHYeCTBe He MeHee 20—30 xr/r
ReaspHpyeMoll BOXH,

Perynatop naeieHHs ycTawasiH-
BaeTcs Aub0 Ha nolBone nmapa Kk Gap-
GotaxuoMy yorpofictBy, AuGo mepex
naTpy6kom I2 HHU3KONOTEHIHAABLHOTO
napa. MecTo yCTaHOBKH peryiatopa
IaBjeHHs MOXeT OHTb ONpefeneHo,
HCXOAA N3 CAeAYIOUIErO: B KOTeJbHHIX
YCTAHOBKAX, KaK [IPABHJIO, KONHYECTRO
HHU3KONOTEHUHAABHOrO  mapa, KOTo-
pHfi MOXKeT OBITH HCOAB3OBAH B 4EA3-
paTope, MeHbIIe CYMMapHOro pacxoaa
napa Ha [Aeasparop, OupeAeNeHHOTO
Ha OCHOBAHHR TENAOBOr0O H MaTe-
pranbHoro OGanaHca peaspatopa, 3a
BHYETOM MHAHMAJBHO HeoGXOZUMOro
KOAHYECTBA Mapa, KOTOpPOe MOJIKHO
ObTh moaaHo0 Ha  GapGoramHoe
ycrpoiierso. B stoMm cirywae peryaarop
NaBJleHHS YCTAHABJAWBAETCH HA mapo-
npoBojie X 6ap5OTaXKHOMY YCTPORCTBY.
[Ipu 3TOM HHM3KONOTEHUMAJNBHHI Map
K natpybky /2 mosmaerca Gea orpaHu-
yeHHs1. B OTAeNbHEIX cayuasx, Korfa
KONHYeCTBO  YTHJH3HDYEMOTO mapa
NPeBOCXOANT YNOMAHYTYK PAa3HOCTb
MexAy oOuUlEM pacxoloM napa Ha
Zeasparop M KoJuuecTBoM GapGorax-
HOrO napa, peryisaTop YCTaHaBJU-
BaeTCH Ha NAPONPOBOJE KU3KOMOTEH-
nvansHoro napa. Ilpn stom wa mapo-
nporofe K GapOoTaXHOMY YCTpoR-
CTBY YCTAHaBJHBAETCA JPOCCENHPYIO-
inas mwanfa, paccyuTaHHa® Ha Tpo-
NyCK MHHHMaJbHOrO KOJHYECTBA Ia-
pa, HeofxoauMoro ans GapGoraxa.

B szamoackux deprexax AeaspaTo-
poB natpyfok AAd# NOJBOAA HH3KONO-
TeHIHAJLHOIO 11apa HWMeHyeTcs «ma-
TpyOKOM OCHOBHOTO napa», 4TO cHpa-
BeAJIHBO TOJBKO IJR CaydaeB YCTa-
HOBKH Peryadatopa NaB/eHWs Ha 3TOM
naponposoge. 2ToT cayuafl, ABAAK-
muficd peAKHM 479 KOTEAbHHMX yCTa-
HOBOK, Haubosee XapakTepeH AN Tem-
JOBBIX 5JIEKTPOCTAHIHH, HA KOTOPHX
IAsi Nea’PalBH HCNOJb3YETCHA Nap Ha
HH3KOMOTEHUHAALHEIX OT60pPOB  TYp-
6un. PerynupoBanne mnpomecca jeas-
palHy OCYILeCTBJIALTCA OPH NOMOLIH
3JICKTPOHHO-THAPABAHYECKHX peryns-
TopoB cucTeMul «KpucTann», Boauef-
CTBYIOIHX Ha YIOMJHYTH BhUle pe-
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TYJHPYWOINHA KJIalaH Ha NApOnpoOBOae
rpeiollero napa ¥ Ha Kaamad, ycTa-
HOBJEHHBIH HA NOABONE K feaspaTopy
XUMHYeckn obpaboranHol wsonw. [lo-
cheiHnit paforaeT B 3aBHCHMOCTH OF
YpOBHA BOJH B AeaspaTropHoM Oake.

HeaspaTopel KOMIJIEKTYIOTCA KOM-
GHHHPOBaHHEIMH rEApO3aTROpAMY,
NpeflOXPAHSIOUIUMH  HeaspaTopH Kak
OT NpeBHILeHHs [aBAeHHR CBepX 10-
TYCTHMOrO, TaK H 07 NepenosHeHus
Gaka.

B komniext ZReaspauMorHOH YyCTa-
HOBKH BXOIAT: Aea3PalHOHHAS KOJOH-
ka, GapGortaxHOe VCTPORCTBO, OXJa-
AUTesb BHIAPa, KOMOGHHHPOBAHHLIA
THAPO3aTBOP, peryJHpyiomHe KJaana-
HH, 3anopHas apMaTypa H MecTHHe
H3MepHTeNbHEEe NPHOOPHL.

Heaspatopuele O6akKH He BXOAAT B
ofbem NOCTaBKH H H3rOTOBAAIOTCA MO
MECTY TO HepTeXaM NpeanpURTHH —
HarOTOBHTENERl JeajpalHOHHEIX yCTa-
HOBOK. Peryjupyoliue KJIanansl, no-
CTaBJIsleMEle C JeaspaTopoM, B Kax-
AOM KOHKDETHOM C/yyae clleyer npo-
BEpATb B 3aBHCHMOCTH OT peajbHBIX
pacxoloB peryiHpyeMoro mapa H Be-
JAYIHHEL TOGABKH XHMHYECKH OYHIIEH-
HO# Bopbpl. B cayuae HeoGXOAHMOCTH
cedeHHe STHX K/MaNaHOB ZOMMHO GBITh
H3MEHEHO.

Heasparopel aTmoctdepHOro naeine-
HHA MOryT YCTAHABJHBATRCA KAK B
MOMEUIEHHAX, TAK H Ha OTKPHITHX
naomagkax. OTKpeITass yCTaHOBKA Ae-
a5paTOPOB ROMYCKAeTCsl JOMNOJHEeHHS-
MH Kk llpaBunam ycrpofictea u Ges-
ONAacHOM IKCNJy4TalHK TapOBLIX H BO-
AOTPENHHX KOTNOB, YTBEePXAECHHEIMH
11 moas 1972 r. TocroprexHaasopom
CCCP. Ilpu oTKpuITOf YCTAaHOBKE He-
a3paTopoB AOMKHB GbiTh ofecreveHn
YCAOBUA, HCKFOUYalIHe BHXOA H3
cTpos oGOpYNOBAHHA, peryaaTopos,
apMaTypel H TpyGONpPOBOEOB, & TaKxKe
paspyuieHHe U30AAIHE OT BO3LEACTRHA
BHEIIHEH Cpefl,

Kpome TOro, mpoexkTH YCTaHOBKH
Aeaspatopos AOJNKHH NpeAyCMAaTpE-
BATh BOZMOXHOCTE HX OOGCAYKHBAHHAA
Ge3 BHIXOAAZ SKCIAYATALHOHHOTO Mep-
COHaNa M3 MOMelNeHHd, 3a HCKIIoYe-
HHEM ITPOH3BOJACTBA PEMOHTHHX palor.
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TaGanuwa 13-3
TaSapuTHHe pasMepw feaspatopos THma JCA, mm
Tun Aeaapgrona
Pasuep - g‘_ 3 E -:”:_ ﬁ E'("__ :“1'3,
-o: "t o - -
Sl &) B 8188188
A 2709 3155 3155 3800 3755 3755 3960 3960
b5 4400 4700 6154 6404 6404 3204 8204 11 704
B 2100 2500 3000 2500 2500 4800 4800 234000
r 800 650 1125 1250 1250 950 950 1250
g 1260 1600 1600 2000 2000 2200 2200 2200
E 348 460 460 580 580 640 640 640
a 530 700 700 800 1200 1200 1200 1200
fIpodorncenns madn. 13-3
Tun pea’spaTopa
o 8 8 8 3 e ¢ 3 2
P - -u: o . o :
S 8| B 8| &1 &8 &8 |E
A 3987 4774 5038 5038 5038 5033 5364 5160
5’ 11704 8862 8862 13012 13012 15112 15112 13012
B 24000 4500 4500 234500 | 24500 | 24500 | 24500 | 24500
I 1250 1375 1375 V200 1200 2200 2200 1200
A 2200 3000 3000 3000 3000 3200 3200 3000
E B40 870 870 370 870 930 930 870
a 1200 1200 1400 1400 1400 1400 1800 1800
B rmpoexktax mpemnycMaTpHBaercd HaCOCOB A0 YPOBHf BOALL B A€a3paTo-

yCTAHOBKA BCEH 3aNOpHOA H peryfik-
pyloillei apMaType, a TakKxKe THIPO-
34TEOPOB BHYTPH noMeriennfi. TpyGo-
NPOBOAH OT fAea3’partopa INpPOKJAIH-
BAIOT B CHNENHAJBLHOM YTEIICHHOM KO-
pobe. Hszonsuma nHeaspaTopa YKDHI-
BAETCH KOMYX4MH, 3aliHIIAIIHMHE ee
OT aTMocdiepHBEIX BO3JeMCTBHIL

OTkpHTas® YCTaHOBKa JOE3paTOPOB
HNO3BOJISET OTKA3aThCA OT NPHMEeHeHHs
oxJaguresiel NeaspHPOBAHHON BOAH,
KOTOPHE paHee NpeRycMaTPHBAJHCH
THIIOBHIMH MNpPOEKTAMH KOTe/JbHBIX B
CBAI3H ¢ TeM, UTO BLICOTA 3XaHUH He
NO3BONANA YCTAHOBHTD AeaspaTophl €
JOCTATOUYHHIM TOANOPOM Ha BCacH-
BAIOWEX MATPyGKax NHTATeJbLHBIX Ha-
cocoB. [IpakTHuecku anst ofecreyeHHd
HafeXHOH paboTH HacOoCOB HeOoBGXOIH-
MO NpPeNyCMATPHBATE BHICOTY YCTAHOB-
KH 7easpaTopoB OT OCH NMHTATEJbHEIX
244

pe He MeHee 6—8 M. B TumoBBIX
OpOeKTax KOTeJbHRIX ITO peluaeTcd B
3@BHCHMOCTH OT BEICOTH 3/AHKA.
Kortenphute, paboraoillye Ha TBEp-
JIOM TOIIKBe, MO YCJOBHAM COODYyXKe-
HUA TONNHBOMOAAYH M 30JOMIIAKOYAA-
JIeHUS pacnoJaralorTes B 31aHHAX BH-
cotoii 6—8 M (0 CTPOHTEJAbHHIX
KOHCTPYKIMA). B 3THX 3aaBusiXx uMe-
eTCd BOSMOMKHOCTE YCTAHOBHTL fleaspa-
TOpPE HZ HOCTATOUHOH BHICOTE, NpH-
MeHHB OJOUHYIO KOMOOHOBKY Heaspa-
HHOHHO-NHTATEALHOR YCT2HOBKH.
KoTtesbHEe, paboTacmife Ha rase
Masyte, pasMemanTca B 3JaHHAX BH-
cotoil 6,0 mw 7.2 M (40 CTPOHTENBHBEIX
KOHCTPYKUHi). B sianusfx Taxko# BHI-
COTL! Aea’paTophbl YCTAHOBHTL Ha He-
06X0NMMOH BHICOTE He NPeACTaBAARTCH
BO3MOMHBEIM, B CB3H C YeM B THIOBHX
MpOeKTaX KOTeAbHHX IJA paboThl Ha



rase W MasyTe AeaspaTope yCTaHAB-
JHBAIOT Ha OTKPHITHIX IJAOUIAAKAX PA-
AOM CO 37aHHeM, 4 NHTATeNbHBE HA-
COCHi — ¥ 3TOft XK€ CTeHbl 31aHHS BHYT-
PH nOMelleHus!.

BosmoxHa kommonoBka Jneaspans-
OHHO-NIHTATeNLHON YCTAHOBKH €O CHH-
WKEHHBIM DPacyoJomeHdeM Aeasparopa,
4% Yero CJeAyeT NPHMEHATh TOJbKO
MapoBuie MOpPIIHEBHE  NHTATeNLHBIe
Hacocw, He Tpebylomwue noanopa Ha
BCcacwBalOWHX natpyGkax. OpHaxo
fpUMeHEeHHe NOCTOAHHO LeACTBYIOIIHX
NapoBLIX NHTATENBHEX HACOCOB MOXeT
6bITh  PEKOMEHAOBAHO TOJALKO NpH
ycTaHoBKe OeccMa3OuHHX  HACOCOB,
{I03BO/IAIOIUX TOJHOCTBK) HCIIOJB30-
BATh BBIXJIONIHOR map. [lpy atom pac-
YeToM TEeMIOROH CXeMHl KOTeJNbHOHR He-
OOX0AKMMO YCTAHOBHTL COOTHOIUEHHE
KOJMHYECTBA BEIXJIORHOFC Mapa H He-
ofxonuMoOro pacxona napa Ha geaspa-
TOp, BOAOGOZOTPEBATEAU W NP. B pas-
JHYHBIX peXuMax paGoThl KOTENbHOH.

Ha puc. 13-b npuBesen o6uuit BUR
ABYXCTYNER9IATOr0 HeaspaTopa aTMo-
cepHoro aaBienus, a B radn. 13-3—
OCHOBHbe TafapuTHHE pasMepH leas-
PATOPOB MpPOH3BOAHTENLHOCTBIO OT 5
A0 300 1/u.

B mpuaoxenuu (cm. c. 281) npwu-
seeHbl MaTepHadn O BHOBb pa3palo-
tanux LIKTH mm. [TonsyHoBa feas-
paropax tuna JA, HaMeyaeMHIX K ce-
PUAHOMY NPOHIBOJCTBY BMECTO Aeas-
patopor tuna JCA.

13-3. BAKYYMHBIE
JEA3PATOPDI

TepMH'-IECKHe BaKyYYMHHE Z€a3paTo-
pbl, pafoTamKe 11pH IABJACHHH HUKe
arMocdepHOro, BMeOT HeKOTOphIe TIpe-
HMymecTsa MNepen peaspatopaMi art-
MocdepHOrO THNA, & B PANE CAyUaeB
HX NpHMEeHeHHC ABAACTCA €INHHCTBEH-
HO BOSMOXHEIM, HAnpHMep B KOTeNb-
HBEIX ¢ BOZOTpefHEIMH KOTJAMH Oeas-
patopnt aTMocthepHOro THIIA NpHMeHe-
Hhl OHTh He MOTYT H OCYUIECTBJCHHE
TepMHUeCKOR JeaspalHH BO3IMOKHO
TOABKO ¢ HCHO/AB30BAHHEM BAKYYMHEIX

neaspaTOpPOB Neperpetofi  BOAH, He
rpe6yIoiUMX TONAYH Napa; BaKyyMHbIE
AeaspaTopu MOIYT BHAABaTh BOLY
npn Temnepatype Huxe 100°C (or 40
Jo 70°C), 4To MO cpaBHeHRIO ¢ MHTA-
HHEM [apOBHX KOTAOB ¢ BOAOH IIpH
temneparype 100-—104°C wnosBoasier
ocylliecTBUTb G0Jee rayGoKoe OXMax-
HeHHe AEMOBHIX Fa30B. YCTAHOBHA XKe
OXNajuTeaed MHTATENbHOH BOABL NOC-
ne aTMoc(epHHIX OeaspatopoB Upes-
BHIYAHHO YCJAOXKHACT TEIJIOBYH) CXeMY
KOTe/MbHOH, He o0fecneynBaeT HOPMAJh-
HOTO PeMHMA IKCIIyaTalWH MPH KO-
ReGaHHAX HaTPY30K KOTENBHOH H
He BCerJa BO3MOXHA N[0 YCJIOBHAM
Terviopore Gananca KorenbHOH ycra-
HOBKH.

BakyyMuble Heaspatopbl HMEIOT He-
COMHEHHBie TIPEHMYillecTBa BJS NOXE-
FOTOBKHK BOAR!, OTHYCKAeMOfl Ha leJH
ropauerg BoiocHaGeHHs, TaK Kak
NpHMeHeHRe B 3TOM cJAywae Aea’sparo-
poB atmocepHOoro  THma Tpelyer
OXJaXNeHUs Reas3PHPOBAHHON BOIHI
Ao 656—70°C, uTo, KaK YKA34HO BhILe,
VCAOXKHAET CXeMYy KotenbHoH. Kpome
TOro, DpHMEeHeHHe BAKYYMHBIX Neas-
paTopoB AJA NOANHKTKH TENJOBHX Ce-
Tell HCKAIOYAET NOTEpH KOHAEHCATa,
10laBaeMOre Ha Reaspaldi NpH [pH-
MeHeHHH ANA 3ITHX lleNleli Aeaspato-
poB atMmocepHOTO THNA,

Ilo 3T¥M NPHYUHAM NpHMeHeHke Ba-
KYYMHLIX AJeaspaTopoB B KOTEJBHEIX
KaK C IapoBbLIMH, TAK H ¢ BOAOTPEH-
HBIMH KOTJaMH BeCbMa MepCheKTHBHO,
HO OHO MO¥KeT OHTb OCYIISCTBALHO
TOJILKO TIPH YCJNOBHH pazpaloTku Ta-
KO KOHCTPYKUHH Jlea’paTopoB, KOTO-
pas ofecneunT HeoOxoxHMOE KAYeCTBO
JZeras’anuy BCXOJHON BOAH MPH AOCTA-
TOMHOH NPOCTOTE # HALEKHOCTH 3KCI-
Jgyaraund. Jo cHX mop B OPaKTHKE
CTPOHTENBCTBA KOTENIBHBX YCTZHOBOK
NpHMEHAJCA DAL KOHCTPYKIHE Ba-
KYYMHBIX Aea’paropos, HO HH OAHA H3
HHX NOJHOCTBIO He oTBeyaer TpeboBa-
HUAM, TNPCILABJIAEMBIM K KAueCTBY
Jerasauuyd NUTATeNLHOA M NMOONHTOY-
HOW BOAB. DTHM ¥ OOGbACHAETCA CpaB-
HUTEILHO pelKoe TIPUMEHEeHHEe ITHX
Jea’paToPoOB — TOJABKO B KOTERJAbLHHX €
BOAOTPEHHEIMH KOTAaMH HAH B TENAO-
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BEIX TIYHKTaX, rAe OTCYTCTBYeT Iap.
ITO NOJOKEHHe HALLIO TAKXKe OTpa-
KeHHe B «YKasaHHAX 1O NPOEKTHPO-
BAHHI0O  KOTEJABbHEIX YCTAHOBOK»
CH 350-66, B KOTOpEIX CKa3aHO, Y70 B
KOTCJLHEIX C MapPOBLHIMH KOT/1aMH PeKo-
MEHAYETCA NPHMEHsITh CMCIIHBAWIINE
TepMHYECKHe HeaspaTopH arMocdep-
HOTQO THIA, & BAKyyMHble [ea’partopH
PEKOMEHAYIOTCS K YCTRHOBKE TOABKO
0Ast Aeaspanuu MNOANHTOMHOA BOAH B
KOTEJIBHBIX ¢ BOJOTPeAHBIMH KOTJaMH
H B KOTe/JBHMIX ¢ NAPOBHIMH KOTJAMH
OpH  HeBO3MOXHOCTH  ofecleueHns
HODMAJbHOHR paGOTH MHTATEAbHHX Ha-
COCOB ¢ TeMNeparypol Boabl Bpillle
70°C, a TaKkxke B cJayyasx, KOrAa mno-
BhHIllleHHE TeMNepaTypH NMHTaTeNBHON
goau o 102—104°C BH3bIBaeT mno-

BHIIEHHE TEeMIepaTypH  YXOASMIUX
rasos.
Heaspauna BoAH B BaKyyMHBIX
ReaspaTopax MOXKer ocymect-
BASTHCA:

B peXHMe Nneperpetoil BOAL, Korna
TeMnoepatypa BOJAM, NOCTynamoomedl B
LeaspaTop, BHIlE TeMIepatyphl HACH-
IeHHSI, COOTBETCTBYIOWEH JABAEHHIO
8 JeaspaTtope, M BOR& B Heaspatope
BCKHnaer G6e3 JAONOJHUTENBHOTO HOA-
BOJia TemaAd, T. €. NOAAYA CPeioIero
napa He tpefyerca. YCJOBHO 3TH Je-
a3PATOPH  HAa3LIBAIOT H30TEPMHYeE-
CKHMH;

B peXKMe HejOorpeTofl BOALI, KOTrZa
TeMiepaTypa EBOAH, NOCTYmAaKeh B
LeaspaTop, HHXKe TEMNEPATyps Hachl-
LIeHHA, COOTBCTCTBYIOLNEGH [ABJACHHIO
B Jeaspatope. Jnsa nomorpeBa BOZE
A0 TeMIepaTYpH HAcCHIUCHHA B fAeas-
partop AOKEH TNOIABAThCA Map HAM
BLICOKOTEMIIepATYPHAA BORA.

Bakyymupe measpartopsl, paGoraw-
UlEe B PeXKHMe HeNOrpeTodl BOIH, Ha-
3HBAKOT TEPMHYSCKHMH BaKYYMHBIMH
neaspaTopami.

H3orepMuueckne BakyyMHHe nea3-
paTtophbl HAXOAAT NPHMEHeHHE B OCHOB-
HOM B YCTAHOBKAX ANd DOATOTOBKH
BOIBI OAf CHCTEM ropsuero BoftocHal-
MeHHT HA TellJIOBLIX HYHKTaX, rae OT-
CYTCTBYeT TPeiolHf areHt, HeoOxomH-
MHH 0af paGOoTH TepMHYeCKHX EBa-
KYYMHEIX J€a3pAaTopoB.
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B KOTEeNbHHIX YCTAHOBKaX peKOMeH-
IyeTcsl TpHMeHeHHe TepMHUYECKHX Ba-
KYYMHBIX ZeaspaTopos, ofecHedHBalo-
WHX Jydliee KayecTBO JAera3alHi
BOIHI.

HdeaspatopH IpOH3BOIH-
TeabHOoCThbIO oT & zZo 300 T/u.
KT paspabotan  TeXHHYECKH
OpOeKT CepHH BaKyyMHHX GapfoTax-
HHX Hea’paTopoB [POH3BOLHTE/bs
HocTeio OoT © mpo 300 t/a  {ICB-5,
OCB-15, OCB-25, ICB-50, ACB-75,
ACB-100, OCB-i150, 1OCB-200 =
JCB-300). Ha ocHoBauuH 3TOTC IpPO-
extd YYepHOBHUKUM  MAIUMHOCTPOH-
TeNbHBHIM 33aBOAOM BLINOJHeHH pao-
yHe uepTexH. Kak nmokasaay HCHbITa-
HHA, TOJOBHHE 00pas3uul 3THX Aeaspa-
TOpPOB 00eCIeuHBalOT Ka4yecTBO Aeay-
pHpoBanHo#i BoAm coraacie TOCT
16860-71.

Ha puc. 13-6 npuseneHa npHHUH-
n#anpHad cxeMa BaKyymHoro BapGo-
TAXKHOrO JAeaspaTopa KOHCTPYKLUHH
UKTHU npoH3BOOHTEJBHOCTBIY 5—
300 1/u.
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Puc, 13-6. TIpHEIMAHANBLHAS CXEMa BAKYY MHOTO
1, 6ap6OTaKHOrG AeasPaToPa.

f — OTEOA NApCBOBAYWHOH CMECH; 2 — NOABOA BOAN Ha
ZeaspauM); 3 — BEPXHAS Tapeska; f — nepenycHHas
TapeAka; § — OTBEpCTHA B RepenyYCKHOR Tapeaxe;
6 — GapBoTaKuMA JHCT, 7 — BEPTHKANBHAR M€ pero-
poAKa; § — medH Ha G2pOOTAMHOM AHCTE; § — BOAO=
CAKBHOR mopor; 10 — OTBOL ASABPHPORARHON BOAM:
1} = noaBox napa HAH fleperpetTof Boam; 12 — napoe
nepenyckHas tpyba; f3, M — naponepenvcikune oTe
peperds; 1§ — poaoaepenycxuan Tpyba; J6 — nogeok
YMAMUCHHOH BOAH NOCAe OXMAAMTEAS BuNApa; J7=—mnoa-
BOL KOHACHCATA.



BakyyMuas KOJAOHKa HMeeT fBe
CTYNIeHH  fJerazaiivH: CTPyf#HyID #H
6apboraxuyw. Bona nmo Tpybe 2 Ha-
. fIPABNSETCA HA BepXHIO Tapenky J,
KOTOpas CeKUHOHHPOBaHZ ¢ TaKHM
PacyeToM, UTO INPH MHHHMaAbHHX
#Harpyakax paGotaeT TOALKO 4aCTh OT-
BepCTHil BO BHYTpeHHeM cexrope. Ilpu
yBCMHYCHHH Harpysku B  paory
BK/IIOYAIOTCH AOMOJHHTENbHHE PAAB
orsepethli. CeKUHOHHpOBaHHe BepX-
Hell  TapeiKH nozeoasieT H3GexaTh
fHIDABIHYECKMX TNEpPeKOCOB MO BOfe
R napy npH XojdeGaRHAX HArpysku
% BO BCex caydaax obecnequtd ofpa-
GOTKY CTPYH HapoM.

PaccuaTpruBaemas KOHCTPYKIHA
JleaspaTtopa BLIIOJHO OT/IHYAETCH OT
ApYrHX BaKYyMHHIX HeaspaTopoB Tak-
Xe TeM, YTO NPH OTCYTCTBHRH Napa
o GapGoTaXMuil AHCT MOXeT INo-
JaBaThcd heperperas BojAa, NPH BCKH-
NAaHHH KOTOpoR o€pazyeTca NapoBas
fI0AyIIKa ¥ APOHCXOZWT NpoUecc na-
posoro Gapforama, Kak ¥ OpH NOA-
BOJe mapa.

BakyyMHue neaspaTopH AOJIKHH
6biTh  YKOMNASKTOBAHKM OXAaAHTEAS-
M# BBIfIapa, NApOBOASHHMH HJIH BO-
HOBONAHLIMHA SXKEKTODaMH, CHCTeMOR
2BTOMATHYECKOTO0  PeryJHPOBaHHA H
KOHTPOAS. H COOTBETCTBYIOIIHMH pe-
ryaupyolnmMe kaanatamu. Iupokoe
npuMeNeHHe BaKyyMHEX GapGorax-
HulX JedaspaTopoBs AAA OHTATeIbHOMR
BOIB M TENJOBHX ceTefl BecbMa nep-
CNEeXTHBHO H MoOXeT OHTb OCyImecT-
B/EHO N[OCHE OPTaHH3AUWH CepHAHOTO
1IPOUIBOACTRE H TIOCTABKH KaK Jeas-
PALMOHHBIX KOJMOHOK, TaK M Beero
KOMIIEKTYIOWEre O0OpYAOBaHHA M
annaparypel. [lo opraHH3auHH CepHii-
HOTO TMpOM3BOACTBA 3STHX JAeaspa-
TOPOB H3rOTOBJIEHHE HX BOIMOXHO
CHAAME MOHTZHBX  OpraHusa-
uH#, :

Heasparopu TPOHIBOMANU-
TenbHOCTHK BHRIWe 300 T1/4
LIKTH paspaGorana KORCTPYKUHS Ce-
PHH BaKYYMHHX  JABYXCTYNEHYATHX
Zea’paTopoB  TPOH3BOAHTEALHOCTLIO
or 400 no 3200 v/u. DTH neaspaToOpH
cepHfii0 W3TOTOBMALT H HX KOMUAEKT-
HYyl0 rocrasky ocymecrsaser Capa-

——— 7
=

Puc, 13-7. MNpavnunnanenan cxeua A8yXCTy-
NEHYaTOr0 BaKyyMHoro nReaspatopa LIKTH
- DpPOH3BOAHTeARHOCTRIO 400—3200 1/q,

"= nionpon® faesnphpyemon poxm;’ 2 — pacnpede an-
TEABHEA XOANRXTOR; 3 — Neppad Tapeaka, 4 — BOACTE-
penyeknoR kopod; F — ercpad Tapeaxa; 6 — Tperng
TADEARE; 7 — WETBEDTEN THDENKA; & — Dapboramumft
ARET; § — O0TEOA MQAN; M = noAR0x rogaveR BOAM:
1l — cenapaunouHEf oTeew; 12 — woawsk; 13 — pow
AONEPENYCKHON kopol; [ — ouponepermycKAo! kopod;
15 = OTBOA KOMECHCHPY IOBIHXCH T30S,

TOBCKHAI 3aBON TAXKEAOTO MAWHHO-
crpoerns (C3TM).

Heasparop He3aBHCHMO OT NpPOH3-
BOOHTENBHOCTH NpeAcTapnaser colofl
UHAHHAP AuamerpoM 3 M. Jauna
CeKUMH MPOH3BOAKTENbHOCTHIO 400 1/4
OKOJIO 2 M.

HaGopoM paainaHOro KoaHuecTsa
cexnm"{ JOCTHTaeTCA NOoAYyIeHHe KOH-
CTPYKUME  HeapaToOpoB NPOH3BOXH-
TeabHoCTRIO 400, 800, 1200, 1600,
2000 » 3200 1/4,

Ha puc. 13-7 uzofpaxena npusun-

nHanbHas cxXeMa fteaspatopa sTofl
CepHH.
XBMHYeCKH YMATYeHHAas BOAAa NO-

cTynaeT 8 IeaspaTtop 4epes TpyGy [
H NONajaeT B pacnpeleJHTeNbHLH
KOJIeKTOp 2, OTKYHRa CTeéKaeT Ha
NepBYX) TapeaKy 3, cihyxKaumymo Ang
NpONyCKa MBHAMAJNBLHOTQ PacXof2 BO-
A, C  yBeqHYeHHeM pPAacXofia BOAH
BhIlIE MHHHMAJAbHOTO BOLA C MepBOR
TapeJKH Nepenyckaetca Xopobom 4
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Ha TPETLIO Tapeaky 6, MuHHMaabHH
pacxox BOALI C TEPBOR TapelKH INo-
najaer Ha BTOPYIC Tapedky &, Koro-
pasd Takxe pacCUHTAHA Ha MHHH-
MaJbHYH Harpyaky. Ilepeoie fABe Ta-
pPedkH 00ecneyHBaIOT TNOAHYIG KOH-
dencauHnio Heo6XOOMMOTO KOJAHYECTBa
BHINAPA, T. €. HABAAKTCA BCTPOCHHBIM
oXNaauTelieM Buinapa. TpeTbs Tapen-
Ka ofecrmeynpaer paGory Adeaspatopa
NIpH BceX Harpyskax.

[Ipu muaHMantHoR Harpyske pato-
Taer TOALKO YacTh OTBEPCTHE TpPeTh-
el TapesakH, a HpH POCTe HATPY3KH B
paloTy BKAIOYAIOTCR AONONHHTENALHEE
paxbl otBepcTBi. C TpeThell Tapeaku
BOJA TNOMajaeT Ha YeTBEPTYIO mepe-
NYyCKHYI0 Tapedxy 7, KOTOpaf Cay-
KHT LJst c60pa W Mepeiycka BOXH Ha
SapBoTakHull JHCT 8.

IMocne ofpabGoTkn Ba GapGoTax-
HOM JIHCTe HAea3pHpOBaHAasy BOZa OT-
BOZHTCA W3 HeaspaTopa no Tpybe 9.

B Aaeaspatope BHigenen otcex [/,
Kyna mne Tpybe [0 mnoxpaerca rpew-
Hias cpefa— AeaspHPOBaHHAA BOAA
c TeMneparypoit 70—I150°C. [Ipu Bxo-
Zle B OTCEK BOZa BCKHIZeT, a XaJlio3H
12 cnocofctByoT pazgeneHHio BOAM
n napa. BenenueBwufick nap no-
cTynaer jol GapboTaKubifi JucT 8, a
octraBIIasAcyg Boja Mo Kauaay I3 BHl-
TecHsieTca Ha ypoBeHb GapboTaXHOTO
JHCTA H BMecrte ¢ Jea3pHpoBaHHOA
BOAOH OTBOJAHTCA W3 Zeaspatopa.
[Tap, npoxomss qepes menn Gapbo-
TAXKHOTO JHCTa, TOXBEPraeT BOAY HH-
TeHCHBHOH ofpafoTKe, a TOA JIHCTOM
ofpaayerca napoBag noayitka. Korga
napoBag NMOAYUIKA npeBHINaerT
200 MM, M3NHIIKH Tapa mNepenycxa-
0TCA 4epez kopofa /4 B CTpVAHHIA
OTCEK MeXAy TpeTbeli H yeTBeproh
TapeakaMH, B 3ToM OTeceke nponcxo-
JHT OCHOBHOH TMOZOTrpeB BOAH [0
TeMmepaTypel, OJH3KOH K TeMaepa-
Type HachimeHHd. M3 Tpethero otce-
Ka nmap HOCTynaeT BO BTOPOfi OTCeK,
Tle  TONHOCTBIO  KOHAEHCHPYETCH.
B nepsom oTceke napoBosAywHaz
CMECh OXJAaXKlaeTea H uepes TPpydy
15 oxNampeHHbie  HEKOHREHCHDYIO-
IiHecs Ta3pl MOCTYNAIOT K 3KEKTOPY.
[pu ncnonbsosanun neaspatopa Aas
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Jera3aluy MNHTATEJIbHOH BOALI PEKO-
MEHAyeTcS B CENAPALHMOHHEIH OT-
cek Il noflaBaTh BO3BpaT KOHAEHCATZ
C TPOH3BOACTBA WAH Nap ¢ AaBAeHH-
eM 6 krc/cM? uz pacyera 15—20 kr/1T
Aca3pHPYEMOlt BOLKL,

B KkawecTBe BO3MYXO00TCACHIBAKOILIHX
YCTPOHCTE 1A  pacCMATpPHBaeMBIX
I£43paTOPOB MOTYT INPHMEHAThCA KaK
[IApOBbIE 3MEKTOPH, BXOASAMHE B
ofbeM UOCTABKH 3aBOja, TaK H BO-
ASHEIE  3MEKTOPHl, XAPaKTePHCTHKH
KOTOPBLIX MPHBEACHBI RHXKe.

Komnaerrauus BAKYY M-
HHX A€a83pATOPOB BCIIOMOTa-
TeAbBHHMH YCTPOHCTBAMH.
B ra6a. 13-4 npHBemedsl AaHHBE MO
KOMIMIEKTALHH BaKyyMHEIX Jeaspa-
TOPOB BCINOMOTATENBHEIMH YCTPORCT-
BAMH — OXJIaAMTENSAMH  BHIDApa H
9KEKTOpaMH MapOBBIMH WJH BOAA-
HBIMH.

Oxnaguteau sunapa. Oxna-
HUTEAMH BHIIapa AOMKHBL KOMIVIEK-
TOBAThCA ~ Aea’paTophl  MPOH3BOXH-
TeNBHOCTEIO OT 5 fo 300 T/u. Heas-
patopel  Soablltelf TIPOHIBOIHTENLHO-
¢TH, usrotosadgemble C3TM, uMewT
BCTPOEHHBIe OXJafuTeaH Bhinapa. Ox-
JIafuTeNb BEITApa, KOTOPHIM JOJKeH
KOMIIIEKTOBATHCA  [ea3PaTop, npex-
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Puc. 13-8, CxeM2 KOMIOH OBKH BEPTHKAABHOLO
BAKYYMHOrO JEASPATOPA € NOBEDXHOCTHEM
OXJ3RUTENEM BHIDAPA,

§ — panyymuni Aeavpatop; # - OxJaZHTENh BHRADE);

3 — nonRon koEAeNcaTA; § — DOAROA CPeOMm e cperl;

& — 0TBOL Aea®DPHPOBAUHOA BOAM; 6 — noABOA HCXOL-
HOA BOAH.



TatGnuua [3-4

HoMnaexTalunsg BAKYYMHHX Nea2paTopoB BCAOMOTaTeILHMH YCIpoAcTBamMH

Tun sxexrora
TR THo oxnmaggremm
Aeaspartopa TapoBoR — anmapa

JCB-5 3M-1-0,2-5.12 3B-10{Pec-0,2) OBB-2
3M1-2-0,05-5-6 SB-30{ Pse-0,06)
a{1-2-0,05-5-12

JICB-15 ai-1-0,2-5-12 AB-10(Pec-0,2) OBB-2
2li-2-0,05-5-6 BB-60(Psc-0,06)
21-2-0,05-5-12

JCB-25 BI1-1-0,2-5-12 5B-30{Pac-0,2) OBB-2
BI1-2-0,05-5-6 BB-60{(Pac-0, 06)
=n-2-0,05-5-12

JCB-50 211-1-0,2-5-12 3B-30(Pac-0,2) OBB-3
B11-2-0,05.5-6 BB-60(Pyc-0,06)
3[1-2-0,05-5-12

JCB-75 oN.2-0,2-10-6 3B-60 (Pee-0,2) OBB-8
al-2-0,2-10-12
3M-1-0,2-10-12 3B-100(Lec-0,06)
arl-2-0,03-10-6
a-2-0,05-10-12

JCB-100 2J1-2-0,2-10-6 3B-60 (PBC-U ,2) OBB-8
BI1.2-0,2-10-12 BB-220{/%,¢-0,06)
301-1-0,2-10.12
20n-2-0,05-10-6
3M1-2-0,05-10-12

JCB-150 a1.2.0,2.20-6 DB-100 (Pee-0,2) OBB-16
aI1-2-0,2.20-12 BOB-220(FPac-0,06)

ACB-200 2M1-2-8,2-20-6 5B-160(Pac-0.2) OBB-16
3M1.2-0,2-20-12 BB-220{Fee-0, 06)

JCB-300 M1-2-0,2-40-6 3B-220{Fuc-0.2) QBB-24
AI1-2-0,2-40-12 3B-340{Pyc-0,06)

JCB-400 AM1-3-25/75% 3B-220(FPee~0,2) _
3M-2-0,2-40-6 3B-340(P;e-0,06)
3l1-2-0,2.40-12

JCB-800 3I1-3-25/75* 3B-340(Pae-0,2) —
2I1-2-6,2-80-6
3M-2-6,2-80-12

JCB-1200 BI1-3-25/75%-2 mit, BB-340{Ppc-0,2) —
3I1-2-0,2-80-12

¢ HaroropHtens—XapuKkoeckkR TypioreHsparopuedl zason (XT13).

HasHaueE JJs1 KOBJEHCALHE  Ma-
KCHMANLHOrO KOJMHYEeCTBA Tapa H3
OTBOAKMON NapOBO3AYIIHOH  CMecH.
Ilpn oxsnaKAeHHH BHIKAPA NIPOHCXO:
AWT COKpanieHHe of0beMa m0MapoBO3-
HVIIHOH  CMeCH, 4TO CYILIeCTBEHHO
ymeHnbmaeT  TpefyeMyl) NPOH3BOJH-
TeJbHOCTL TA30QTCACHIBAOIMAX  YCT-
pokicTs,

[loBepXHOCTHEI OXJaaAuUTENb BHITA-
pa peKoMeBIyeTcs pacnojJaraTh He-

NOCPEACTBEHHO Hal  Heas’PaTopoM.
[lpn 3rOoM BCe CcOERMHEHHA CleAyeT
BRIIIOJIHATL HA CBapKe, UCKIoUalOBIeh
noacocst Bozayxa. Ha puc. 13-8 npu-
BeleHa  KOMMOHOBKAa  BaKyyMHOro
HeaspaTtopa ¢ OxXJAaguTeJeM Bbapa.

FaszoorTcacwmBamwmue yerT-
pofictBal. B KauecTBe rasoorcacu-

! Tlo MaTepuanaM  KaTajdora-crpapouHHKE
«Bakyymune geaspatopms». 18-7-71 HHHusk-
popMTARMALI,
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Puc. 13-9. Tlpunuuman-

anbuaa CXEMa BOMO-

cTpyliHOro mwekTOpa
cuctemn LIKTH,

I —nogpos NapoBOIAYWIHCA
cHecH; 2 — okua; F — up-
ANHAPHYECKOR COOAD; J—Ka=
MEpa CMewWedid; § — Bxo-
nafd Kamepa; O — gugpy-
aop; 7 — nozeoa  padoueh
- BOAN; § =~ OTEQR BOJOrA30=-
BOR CMetH.

te

BAIOUIHX YCTPOHCTB IJIA BAKYYMHBIX
A€aspaTopoB MOTYT NPHUMEHSATHCH BO-
ROCTPYiHBIE H MapOCTPYAHBIE 3KeEK-
TOpEL,

B xoTeflpHBIX ¢ NMApPOBEIME KOTJAa-
MH ClelyeT HpPHMEHATb HapoOCTPyil-
Hbl€ 3XKEKTOPH, B KOTeNbHHX ¢ BORO-
rpedHbMH  KOTJAaMH H B 0GbeKTax,
HE HMEIIMKX mnapa (HanpHMep, B
TENMOBLIX NYHKTAX), — BOAOCTDY#-
HEIE.

Has BakyyMHHIX neaspaTopos, pa-
Goralomnx npu aGCOMOTHOM AaBJe-
#un 0,2—0,3 kre/cM?, Moryr yeranas-
JAUBATHCA  OJHOCTYNEHYaTHE Napo-
CTPYRHLIC 3KeKTOPH; ANA Aea’paTo-
pPoB, pafoTalOliMX pU  JAABAEHHH
0,075 xrc/cm?, Reo6xomuMo npuMe-
HATb NBYX- H TPEXCTyNeHYaTHE Napo-
CTPYAHEIE 3KEKTOPHI.

[lpa pacuere rasooTcacHBaOUINA
YCTPOHACTB  BAaKyyMHHIX [1ea3paTOpOB
IPHHHEMAIOT PacXol OTCACHIBAEMBIX
HEKOHJEHCHPYIOIAXCR TAa30B M3 pac-
geta 60 r rasoe Ha 1 T HeaspHpoBaH-
HOM BOJRHI,

Ha puc. 13-9 npusesesa npuena-
NHAAbHAST  CXeMa  BOJAOCTPYAHOro
9KEeKTOpa  KOHCTPYKIHH IIKTH.

K nanungpuueckoMy comay sxek-
TOpa ¢ nogBoAMTeE paGouad BoOnLa.
[MapoBosiymsas cmech noacackiBa-
ercd yepes natpySok [/ BO BXOLHYIO
kamepy 5. K narpy6xy / nmpummHKaer
Kamepa cMmemenns 4 ¢ oxuamu 2. Tla-
POBO3AYIIHAS CMECH NOCTYNAET uepes
OKHa 2 H KOHIEHCHPYETCA NoAaio-
mWedca H3 comda paGodedr BOROH.
250

OxoHuaresqbHas KOHAGHCAUMA BORA-
HMX [ApPOB MNPOHCXONHT B KaMmepe
CMeUleHHs! H Ha HavaJbHOM Y4acTKe
audpdysopa 6.

g BOFOCTPYAHHIX  2KeKTOPOB
Tpebyercs pabouas BoJa HaBacHHEM
He MeHee 2 Krc/cM? W TeMmepaTypon
He Berure 30°C.

Hlnpoxoe pacnpocTpaHeHuwe noay-
9U1A 3aMKHYTad c¢XeMa BKAYeHR®
BOAOCTPYHHHIX 3XEKTOPOB, NMPHUBEICH-
Has Ha prC. 13-10.

B- atoft cxeme nopmaua paGoyenr
BOJbI K 33KEKTOPaM OCYIIECTBIASETCH
OTHeNbHHIMH HacocaMH | ¢ noerosR-
HEIM HanopoM. Ilocae oTcoca u KOH-
JAeRcallMy MApOBOSKYLIHOH cMecH pa-
Gouas BOJAA BO3BPALIAETC B TPHEM-
HHl 6aK 6 W ONSATh BKJAIOYACTCH B
pemupryasduuio. JAaa  HUCKMOYEHHS
neperpeBa pabouell BORE B 64K He-
NPpepHBHO NOAAETCA X0A0HAA BOAA,
a Tmomorperas  BORa  CJMBaeTcs.

[Ipr BepTHKaALHOM pACIONOXKEHHR
3KEeKTOopa AaBJeHHe 33 HUM B OCHOB-
HOM OMNpefeaserca BHCOTOH YCTaHOB-
KR 39XKeKTopa Hal YPOBHEM BOIH B
npaemuoM Gake. YMeHbIUeHHe AaBJe-
HHA B CAHBHOH Tpyfe 3a 3KEKTOPOM
NpH NPOYHX PABHEIX YCJOBHSX NPH-
BOIUT K YMEeHbLICHHIO NABJIeHHA Ha
BCACE 3KEKTOpa M YBEJHUYEHHIO €ro
NPOH3BOLHTENBHOCTH.

Puc. 13-10. 3amknyTan cxeMma BKIDYCHHA BO -
BOCTPYHHBIX 3IKEKTOPOB.
! — RHPKYAAUMOUABME KACOCH; 2 — NO1BOA OXJaM A=
oiel BOAH; 3 — DGAOCT PYTHIWE 3MEKTOPL; ¢ « OTCOR
NaporaA3GEd CMecH; § — cOpoc BOAOFA30HOH CMECH;
§ — npuemdnf S8K; 7 — chpoc WarpeTOH Boabi.



Xapakrepueruky BOXOCTPpYHHHX BIEKTOPOR,

Ta6numa 13-5
pazpaforannux NKTH aas neasparopos

NPpOHSROARTERLROCTIEIO 0T 5 ;o 300 1/9

TAn smekTopa
3B-10 | 8% | 32860 | 38100 | 8B220 | @BM0
AfeamoTHoe JaBpeREe GAPOTAS0BOR cMECH HA BX0LE, Krefous

0,06 o2 fos) o2 Joos| 02006 02|00 o2]o00| 02
Pacxon pabouefi | — 10 301 30 | 60 60 110(11}6’220 220 1 340 | 346
BOSH, T/4
Temneparyps pa- | — 30 10} 3 | 10} 30) w0! 30} 18] 30] 10] 80
Gouell Bogw Ba BRO-
ae, °C
Pacxona, Kryu:
OTCACHBAEMBX - 1,2 1,35/ 3,813,656 10|68 15| 17 45| 25| 88
ReKOHIeRCAPYeMEIX
ragos
Raporasonoh cMe- | — 61 61 ¢ 200 ¢ 200 { 400 | 300 | 814 { 814 | 530 | 1220 1580
cH
Hanop _nacoca, | — 28,5 24| 24y 30 30 (23,3{23,3) 32] 32 195,4} 95,4
M Bapn, CT.
Tan pexomenpye- | — | 2K-6a 2K-6 3K-6a 4K-12a 8K-12 8K-12
MOTO HAC(CA:
Bucora ycranom- | — 8,0 9,218,251 8,2]7,819,1]/865|8,1]|7,5]9,0]9,0
KM $KEKTOpa Haf
ypoBHEM BOOH B
faKe-Tas00TaeuTe-
Jie, M
el rpy6 57%3.5 | 108X 3 94%6 | 2 25
Omyckrol Tpyou | — T3, 084 133X4 194 4537 3258
TPyOGu  padoued | — | 573,50 { 76>(3.5 | 1084 1084 159%4,5| 2196
BOH
TpySu ofcocd na- | — | 7634 1084 1894, 5| 159%4,5] 2457 2457
porazoBofl cMeCH

Tipamedanue, Swentopu 38220 1 HB340D MOryT NEMEBITHCA TAKES N4  ASADATOPOB NPOAIBOAATEM-

moeTeio Gonee 30 T/,

HauGonee uenecoofpasHe pacmno-
Jaratb BONOCTPYRHHA 3KeKTOp Bep-
THKaJbHO W ofecneuyBaTh CJAHB H3
Hero oTpaboTaHHON BOAEI Yepe3 Bep-
THKaNbHEI TPYGOHPOBOR MOA YpO-
BeHb npHeMHOro Gaxa. Ckopocts
NapOBO3AYIWHOHR CMECH Nepen IMeKTO-
poM cienyer mpummMath 10—20 wmfc.

B ra6a. 13- npHBefeHH XapakTe-

PHCTHKH  BONOCTPYHHHX 3KEKTOpPOB
fIPOH3BOAHTENBHOCTBIO  OT o
300 t/q.

Ha puc. 13-11 npuBefieHa npHRIH-
fmHanapHag  cxeMa HBYXCTYNeHuaToro
NapocTPYHRHOTO  IMEKTOPA CHCTEME
LIKTH. PaGounit map depes naTpy-
GoKk 6 nofaercs B COMJIO NepBOH CTY-
nmeRH 5. Yepes maTpyGok 4 noacachl-
BAETC  MApOBO3AYIUHAA CMeCh H3
ZeaspaTtopa. [locse cMenleHHs 3THX
fIOTOKOE faBJeHHe B Kompysope &

noBHMIaeTcd. 3aTeM NapoBO3XYyUWIHAA
cMechb, CXAaTas A0 TPOMEXKYTOYHOTO
HABJEHHA, OXNAMAALTCH B XOJNOHHIIL-
HUKe TepBOfi CTYNeHH 2, nocje yero
BhINIAP Yepe3 KaHal 7 HOCTYnaer Ko
BTOPO#t CTyNeHH 5Xekropa. Iap Ha
con0 BTOpOR CTYNEHH 9 nogaercs
uepe3 natpyGok §. Ilocae muddysopa
11 cxaras mo atMocdepHoro Hasie-
HHSl CMeChb OXMAXIAETCH B XOMOEMAL-
nuke propofi crymemn J2. Hecxon-
RXeHCHPOBABIIHECH ra3nl BEIOGpachpa-
1Tcs B aTMocdiepy uYepez narpyGok
10. Wlityuepa I u 13 cnyxar AAs OT-
BOJla KOHJEHCATa H3 3¥XeKTopa, a
narpybku f4 u I5—npna oteoja K
noasoAa oxJaxpamoNel BOAH XOJNO-
AHJILHAKOB.

IapocTpyfHsle 9MeKTOpH CHegyeT
YCTAHABJAHBATE B HENOCPEACTBEHAOH
GAH30CTH OT BaKYYMHOTQ [easpaTo-
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XapaxKTepHCTHKH napocrpyfBuX oleKTOpOB

Tun napo
=1 =1 -]
5 @ " € I Z
0 2 = =
] 8 § ] ot At
Begrarna 3 3 3 3 3 it
sl & 5 5 = |5
Homep
] 1 2 | 1 NEEEEEEEEE
AGCOMOTHOE NaBMeHHE BCACHABARHS,
wrejeM ... . ... ... .| 0,2/(0,05]0,28/0,05(0,25(0,2]0,65|0,2]0,55] 0,2
[pouseomuTenbnocTe:
o5bemaag Qu, M3/u. ., . . .| 175 650 650 350 350 350
BECOBAK g, KE/S . + .+ . . . 5/20 5/20 5/20 10/40 10/40  110/40
ABcomoTsoe AaBneHHe padoaero na-
pa Pp, xrejem .. .. L L L] 12 ] 12 6 12 12
Eacxon paﬁo-{em napa gp, kr/u . .| 84 62,5(55,5| 5O | 40 | 55 37,1 |45,5] 24 | 167
HAMETP, MM
MuHEMaJbEWH comaa dpx . . .| 4,3 | 5,0 | 4,74} 3,39 3,12| 4,75/ 3,9 | 3,21 2,3] 6,1
Buzonkoll conma dpy . . . . . 14,0 [ 21,2 110,25/19,1 | 8,5 {13,5 | 7,8 {11,6] 5,6|19,8
BXopHofl magdysopa dwy . . . .| 25,8 [ 61,7 |18,0 46,7 (17,7 126,6 13,7 {25,6]12,5 36,6
muEHMAnbhet aupdysopa ds . . { 15,0 97, .8 12,0 (22,7 10,6 [1 11,8 {21,8}10,4(21,2
BHXOONONG couennd auddysopa
dy............45 75 36 704 32 62 30 62 30| 62
Hmma, MmM:
Kowysopa fx . . . . . . . . .1 7561 167 | 60 [ 120 50 | 105 | 57| 114 63 ] 108
pactigpesnod yacTu couna f, .| 48,5 81 [38,6] 79 (37,5 61| 27| 59| 23,68,
uuMHApHYeckoll dacTH anddy-
aepa fy ... .. qxp . 15 25 12 22 10 19 12 21 o 24
pacumpennofi  yacT# audpyso-
lpe . . . . 150 236 | 1201 237 | 107 | 212 91 | 201 98 | 204
Pacxon omanmalomeﬁ BonH goxa»
S L S . 2,5 5 5 2,5 2,5 5
Hosepxnocn: oxmawcaernd, w2, . .| 2.0 2 l 1| 2 | 1 2 | i 2 I | 2
1

Mpamesagne, IMapoctpyfinni smextop BTl . gemmeTes mepeof cTYNeHsI ABYXCTYICH [ATOMG NapocTpyhiHoro

pa. IByX- H TpexcTyneHUYaThie 3kKeK-
TOPBL  CAeAYeT YyCTAHABAMBATL HaR
AgazpaTopom U OXAZ[UTeNeM Bblda-
Rap(8mopas cmynéns) pa. B 3TOM caydae KOHEEHCAT H3

DHEKTOpPA ¢AHBaeTCsd 4epes FHAPO-

7 L 8 9 3ATBOp HA BepXHIW TapenKy Baky-
/ T yMHOTO Jeaspatopa. Jas HafeXKHOR
4 ? i 10 paboTel 3XeKTopa, KpoMe obecnede-
11 HHR OeClpefsiTCTBEHHOTO CAHBA KOH-
AeHcatd, HeoGX0AUMO UTOJANEPKHBATL
| 12 noctosaHHoe HOMHHAAbHOE HaBJIeHHE

Rap(nepban cmyness)

B

— 5

5 _ ) . Puc. 13-11. [llpurnunnanpHas Cxema ABYX-
’ CTYIERYATOTQ MAPOCTPYIHOrO 3XEeKTOpa Ci-
cteMbr LIKTH.

1, 18 = oTBOR ¥ounewcatd; 2, f?—-xoa?‘nnnbnuxn neppoh
W BTOpOR cTYTeneH; I — KDHd))"SOp, «~ O0LROK Fapo-
,L l —_— | % soany]r.)uuon CMeCH; & — CONAC  NePBOR  <TYNeRd;
1 15 —_ \73 - &, § — nouaeon Gafioderp mapa; 7 — KakaA; §— conae
0 3 14 n-mpoﬁ erynenn; If — suxon sosayxa;, JI — andigy=-
LA HCOLIGULLR aop; 14— OTEOR oXaamaatowmeh s0aH; 1§ — noasoa

8ade 0%A3WARIOUIER BOAE.
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TaGnuya 13-6

iwoncrpykomd LKTH nna paxyymuux peasparvopon

erpyltHore siEexTOpa

o4
g ; ‘g o w ) @ &
3 % 3 3 2 2
3 3 5 g 5 3
B & & & & & & &
CTYNEHA
1 el ot b2l el v et b e e ol el )
0,05 |0,2810,05,;0,25}0,2|0,55) 0,2 '0,55 0,2 I0,55 0,2 l0,55 0,2 |0,55 0,2 } 0,55
1300 1300 700 700 1400 1400 2800 2800
10/40 10740 20,80 20/80 40/160 40/160 8,320 8,320
] 12 6 12 6 12 ] 12
125 | 111 | 100 187,81 110 (74,2 { 91 | 48 [ 222! 148 | 182 | 96 | 444 | 296 | 364 [ 192
7,10 | 6,71 4,75] 4,42| 6,75 5,5( 4,5( 3,25/ 9,5{ 7.8 6,4| 4,6113,5711,0] 9,0| 6,5
30,0 | 14,5 127,0 )12,0 [19,1 | 11,0(16,4] 7,8 127,0]15,5123,2( 11,2]38,2)22,032,8) 15,6
73,2 | 25,4 166,1 125,00 (37,6 119,4(35,2/17,7 183,2)27,4151,2(25,0]75.2)38,8)70,4) 35,4
39,2 15,0)39,2 15,0 {27,8 116,7/30,8)14,7 |39,2)23,6143,6|20,8|55,4133,4|61,6) 29,4
110 | 45 G5 42| 621 35 ¢ 64133 92( v0{ 921 60| US| 76 (1207 70
170 85 170 100 | 1471 81 §132] 90 | 210 | 114 [ 228 1 126 | 284 | 162 | 264 | {80
1 115 8o 1ol 53| 63| 38 B9 ] 32 |87,5) 541 84| 46| 123 ) 55| 119 | 45,5
80 | 20 60| 10| 18} 7)1 26{ 8] 30 25| 201 12| 25| 20| 30| 20
300 {140 | 315 | 135 | 167 (91,5 166°191,5| 264 | 232 { 242 | 196 { 300 | 213 | 202 | 203
8 8 5 10 10 20 20
5,2,5 5'2,5 211 2|1 5[2,5 5l2,5 10{5 10|5
swexTopa DIl-2.
paboyero nmapa # HeoOxoAuMui pac- [IpHHUNTHAaABHAA cxeMa Jeaspalud-
X0l GXAAXKAAIOIIER BOJH, OHHO-TINTATEeNbHOM YCTAHOBKU C MpH-
B Taba. 13-6 npuBefleHH XapakTe- MeHeHHeM  JBYXCTyneHuaThx  Gap-
PHCTHKH NapoCTPYAHBIX 3MEKTOpOB  GOTAXKHRIX  HAeaspaTopeB KOHCT-

roHeTpykung LKTU ana BakyyMHuIX
AeaapaTopoB.

13-4. CXEMDbI
JEAISPAILMOHHBIX
YCTAHOBOK

Huxke npHBefleHBl NPHHIKMNHAILHEE
CXeMB BKJIOYEHHA JBYXCTYNEHYaTHX
6ap6OTaXHBEIX JHEa3pPaToOPOB  ATMOC-
depHOrQe JABAEHHS H BaKYYMHEX
ZeaspatopoB koHeTpykuwn LIKTH.

Heaspatopu aTMochepHO
FO A2aBAIEeHHA YcTaHOBKaA nan
NHTAaHHA NapoBHX KOTJOB.

pykinu UUKTH npusefeda rHa puc.
13-12.

B cxeme oTpaxeHa cucTeMa pery-
AUpORaHuA JAeasparopa  {peryjarro-
pel & u 6), a TaKKe 3alHTA JAeaszpa-
TOpa OT NpeBblleHHA AABJEHHA H OT
NepenoNHeHds ¢ MOMOUILI0 KOMOHHH-
POBaHHOTO PUApPO3aTBOpA 4.

B cxeMe yXasaHbl MHTaTeAbHble Ha-
COCBHl C 3JEKTPOUPUBOAOM. B cryzae
NpUMeHeHHsT TapoBHX GeccMasoUHBIX
HacocoB WIM TYpOOHACOCOB BHXA0M-
HO#l map, HCMOAB3YeMBlft N5 Jeaspa-
iy, MO¥eT OHTHL nojad K natpyd-
Ky 11, Hapexuas pabora GapGoTax-
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Puc. 13-12. TprHuoznuankxas cXema neaspa-
REOHHO-THTATEABHON YCTAROBKM ¢  aTMOC-
thepubiM AEA3IPATOPOM,

1 = ZegapaUHOBHAA KONCHRE; £~ GaK-BEKYMYAATOR;
3 ~ 0XA2AHTeAb BHRApA; § — rnzposaTecp; & — pery-
ARTOP ASEACHHR; § — ParyaAdrop YOBHA] 7 «— BEHTHAL
Ha CAHBHOM TPYBORpOBOAe; & — MOABOA YMAPUEHHOR
BOEH; § — MOABOS KONERHCATA; J0 - NozBOX GaploThe
pysowerg nmapa; Il — mogaom  fEpA MABACHKeM
1,2—1,3 xrcjeu®; 12 — oTBOA @esBQHPOBARHON BOLH;
13 —oTeos maporasobod cMech; M — ¢hpoc B ape-
wam; 15 — nepeaxe weped rHipo3aTeop; If - oATa-
TeNBHEE MHECOCH; J7 — 001842 RHTATENbHON BORW
K HOTASM. i

&

et et

HOTO HZeaspaTtopa KoHcrpykuuu LIKTHU
HpH OTHOCHTEJARHO HeBHICOKOR TeMne-
paType NoAaBaeMof B AeaspaTop BOAH
(>=>25°C) maer BOSMOXKHOCTb HCIIOJib-
308BaTh B 3TOM CJYYae XHMHYECKH 06-
paGoTaHHYI0O HeReaspHpPOBAHHYWO BO-
Iy Ge3 mpeABapHTEAbHOTO NOJOTpPeBa.
270 nosBoOJsieT OTKA3aTeECA OT NpH-
MeHABITHXCA paHee nonorpesa're.neﬁ
XHMHYECKH O6GpafoTanHof BOAH, NOA-
BePraBIIHXCA HHTEHCHBHOA KOPPOSHH.
TTockonpky ReaspHpPOBaHHAA  BOXa
npeAHasHa4YeHa TONBKO AJAR NHTaHHA
KOTJOB, YBeJHUeHNe pacxofa mapa Ha
AeaspaTop, CBA3aHHOe € HeoOXOmH-
MOCTBIO GOJBILNOrO MONOTpEBa BOAH,
He BfledeT 3a Co00fl HOTMOJIHHTENLHHIX
noTepr KoHfleHcaTa.

Veranosra JAhst DOANHTKH
TenAoBHXCeTel HZeTas3anuu
BOLH JOAA UEHTPAaJNH3IOBaH-
HHX CHCTEM ropsizero BoJo-
cHaGxenua CXeMH TaKAX Jeas-
pPALHOHAKIX YCTAHOBOK C NpHMEeHEHH-
eM Gap6oTaXKHHX  AeaspaTopoB
atMocepHOTe THNA NPHHIHOHANBHO
He OTJAHYAKTCA OT paccMOTPeHHof
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BHIIIE CXeMH Jea’spalltOHHO-IHTA-
TeALHOR YCTAHOBKH, 38 HCKJKIOYEHH-
eM HeoOXOQMMOCTH HAaTpeBa XHMH-
yeckn OfpaboTanHofi BOAW mNeped
JleaspaTopoM ANA  COKpAlleHHs Io-
Tepb KOHIEHcaTa Napa, Noxapaemo-
ro B neasparop. [kas npefoBpamensus
AKTHBHON KOpPO3HH B 3TOM CAydae
HeoOXOAHMO IPHMeHATh NOAOrpeBa-
TeAR ¢ TpyOKaMH H3 KODPQ3HOHHO-
CTOWKHX MaTepHadoB (Hepxapelowmas
cTalb} ¥ TPyGONpOBOAHW OT HOZOTpe-
BaTellss 0 feaspaTopa — ¢ 3aIIHTHEIM
NPOTHBOKOPPO3HOHHEIM  MOKPHITHEM,

BakxyyMHEEe ZeaspaTOpH.
LKTU npeanoxeH psf CXeM TNpHMe-
HeHHA  BakyyMabx  GapGoTaxXHBIX
IeaspaTOpOB.

B c¢Basm ¢ TeM, UTO yKazaHHBE
IeasapaTopel, 38 HCKAIOUEHHEM Jeas-
pPaTopoB NPOH3IBOAMTENBLHOCTLIO Gonee
300 T/u, cepHiiHO 3aBOAAMH HE BHI-
NMyCKATCA, B THINOBEIX NPOEKTaX Ko-
TeNLHBIX ~ CXeMul,  NpejnaraeMbe
IKTH, mupokoro NpHMeHeHAS He
HaJIH.

[Toka 3TH CXeMH TpenyCMOTpPEHH
TOMBKO B MPOEKTaX OTONMHTENBHHIX
KOTEALHBIX ¢ BOAOTpeHHEIMH KOTNAMH,
B KOTOPHIX geT napa, HeoGXORHMOTO
ans paGoTH peaspaTopoB armocdep-
HOTO JABJIEHHS.

B TO Xe BpeMa npHUMeHeHHe B
YIOMAHYTHX KOTEJbHHX CXeMH € Ro-
CTOAHHON TeMTepaTypo# BoAH HA Bbi-

-xome Hz kKoraoB 150°C nmenaer oco-

0eHHO TNePCNeKTHBHOR  NPHMEHEeHHE
BaKYYMHHIX ReaspaTOpoB B 3THX KO-
TeNbHBIX.

Huxe npuBenenbl CXeMbl, peKo-
menayemume LUIKTH, n naeres nx
KpaTKoe ONHCaHHe.

Cxema exarouerus eaxkyymrnozo Oe-
a3paropa Oas  Odesasauyuu  nura-
Teabrol 8006t KoTa08. Hanboaee >¢-
(eKTHBHO TnpHMEHeHHe BaKYYMHBIX
AeaspaTopoB B OTONHTRAbLHO-TIPOH3-
BOACTBEHHWX KOTEeJbHBIX, B KOTOPHIX
HMEKT MECTQ 3HaUHTeJIbHBIC IOTEpH
KOHJeHcaTa W CpelAfis TeMIepatypa
MOTOKOB YMAr9eHHOH BOAR W KOH-
IeHcata He . npeBniimaer 30—50°C.
Ilpu sTOM pacxoi mapa Ha BaKyyM-
Hbele Aea’paTophl GyRerT SHAUHTENbHO
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Pre. 13-13. [lpunumouanbuas cxeMa Heaspa-
UHOHHO-OHTAaTeABHOR YCTAHOBKK ¢ BaryyM-
HHM_EEa3pa TOPOM.

I — aeaspatop; 2 — 0xReZMTeAb ERTEPS; I — Oax-
AHKYMYASTOD; § — PeryaAaTop nogayy n.}pa; 5 — pery-
JHTOP RABNCHMA B Dake-eRKyMyAfTODE; § — DEryARATOD
TOA#YH YMATHERHOM BOAM; 7 — NOABOE YMEATHHHOY
AGRM; § -~ NOKAOA Daps: § — Apenax; I} -— oTROn Aea-
9PHPORARKOA BOAB HS Xeaspatopd; Jff — nona4s BOZE
K MHTATRALHHM RACGCEM; J2 — GTEGC RADCBGIAYIHOMN
tMec; 13— MoABCA KOEARHCATS,

MeHblle, YeM [IPH HCIOJL30BAHHH AT-
MOc(epHEX neaspatopos. Ha puc. 13-
13 npeacraBieHa cXeMa BKAOUEHHS
BAKyyMHOr0 AespaTopa B cxeMy noi-
FOTOBKM NHTATEJLHOH BOJEL HAPOBHX
KOTJIOB.

YMArdenHas Bofla C TeMMeparypoR
ckoso 30°C nmopmaerca Ha BepxHIOO
TAPeJNKY Jdea’3paTopa H YacTHUHO B
OoxJanuTeNs BHIapa. B cxeme BKaio-
YeHHA BaKYYMHEIX fAea’paTopoB OCO-
GeHHO BaXHA POJb OXJAAJAHTENH BHI-
napa, KOTOpHH HeOOGXOAHM He TOMBLKO
RJIs1 HCMOJIbSOBAHHSI Temda Bunapa,
HO TakXe MJI# YMeHbIIEHHA OOheMOB
NaporasoBol  CMeCH, OTCaCHBaeMGH
H3 Aeaspartopa. B cBssH ¢ ITHM pac-
XOJ BOAW HA OXJafuTesJb BHIapa
ZoAMeH OnTb OTPeryJHpOBaH B Co-
OTBETCTBHH ¢ HOMHHAJBHOA NPOH3BO-
JHTEJBHOCTRIO Nea3paTopa.

Ilap nonmaerca B ameasparop noR
6apboraxHbifi Jauct. Pacxox mnapa
AJo/iKeH ofecneyuTs NOQOrpes BOJAH
A0 TeMAeDaTypH HACHIHMEHHA H Heol-
xofuMunii  Bemap. JleaspupoBaHHasn
BOAA CaMOTEKOM HOCTynaeT B Gak-
AKKYMYJAATOP.

7

JA8 npemoTBpalnedds 3apaXkeHRA
LeaspHPOBAHHOA BOAH KHCTOPOROM
Aea>palHOHHaAs HKOJOHKa YCTaHaBAR-
BaeTcd Ha BHICOTe 8 M OT HaHBLicHIe-
FO YPOBHA BOAL B GaKe-aKKyMyAdaTO-
pe, IIpH 3TOM He AONYCKawTca (Paas-
IeBEIE COAHHEHNHA B 30HE PaspeKeHus.

B O6ake-akkymynastope Haj ypoB-
HeM BOAH GBpEdyCMaTpPHBASTCH NAPo-
Bas NOoAywmKA 3a CueT NMOKAYH Tapa,
PacXof KOTOPOro pery/IMpyIOr, HCXo-
I H3 ofecrmedeHHs He3HAUUTEALHOrO
H30KTOYHOTO AaBJeHHS,

CxeMu BKJAIOYEHHS BaKy-
YMHOTO LeaspaTopa B CHCTe-
My TOpAYero BOROCHaGXKe-
Hada. Cxexma ¢ napossm nodozpe-
saresen. CxeMa OTJIHYAETCA OT CXe-
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Puc, 13-14. INpunnunuaabhas cxeMa neaspa-
HHOHHO-RAOANN TOSHOH YCTEHORXH Ges noTePh
Eoumencara ¢ ecrecTBenHOR nMpKynRuReH
rpewluel cpensl,
I == xeaopatop; 2 -— OXABAMTENL BLiNADA] F—0AK=3 KKY~
MYASTOD; 4 — NOLOrpREATEAD  YMUrdYeHHOR  BOAM;
& — NOAQrpesaTeAL 2EABDHDUBANNHOA ROAR; 6 — pery=-
AAT0OP HONAYH Napa Kk NOAOrpeBATEAIS REdSDPHDODAHHOR
BOAB; 7 — PErYAATOP MOABYH YMATUCHHO BOAM
B AcRRpaTop; § — PErYAATOP AaBledny B Dake~aXKKy-
KyagTepe; ¥ — NoABOD YMATHEHHOR BoaM; JJ — OTBOR
A2ASPHPORAKHOR BOAR: JI — OTCOC fia QOBOILYWHOA
emecH; ]2 — noxava PORN K NDIRHTONEWM HBCOCHNM;
I3 — apenax; J4 — nonsua nApE K NOROPPEBATEIW
AeABpHPOBAEHOR BOAK; J5 — rodada Dapa K NOLOFpe=
BATEN YMAT4eHuOfi aoau; J6— 0TEOX KOHALKCATA,
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MBl TOATCTOBKH IHTATENBHOH BOAM
KOTJIOB TONLKO NOMOJHHTENLHOH yCTa-
HOBKOH NapOBOAAHOTO MOAOTPEBATENR
YMATYEeHHOR BOAW, HOMOrpeBaeMoll B
HeM Ro Temnepatyp 60°C. Dror no-
0OrpeB HeoOXOOHM, KaK H B CXeMax
¢ Rea3paTopaMH aTMochepHOro THNA,
LI yMEHbIIGHHH MOTePb KOHAEHCcaTa
rperoutero napa. Cxema, Kak u B pac-
CMOTPEHHBIX BHIIe CJayuasx, He ofec-
neyHBaer Hajexuyw pafory no-
JOrpeBaTeqss yMArueHuol BOAH, MOA-
Beprajomerocs  HHTEHCHBHOH  KOp-
PO3HH.

Cxema Oe3 norepu ronlencara c
ecrecTaennol nodauell zpesowjed cpe-
dor (puc. 13-14). Cxemoii npefycma-
TPHBAaeTCA NOJaYa B HeaapaTop BMe-
CTO Ipelolllero mapa neperperoi BOLH,
B KayecTBe KOTOPOM HCHOJb3yercs
yactb AEadPHPOBAHHOR BOHH, Ha-
npabasdeMoll B napoBOOsHO [ORO-
rpesaTelb H Janee nox Gapborax-
HH  JIHCT feaspaTopa. Bripenus-
IHACA NPH BCKHNAHHH nap Gapotu-
pyer OCHOBHOH NOTOK BOAL H JOrpe-
Baer ee [0 teMmeparypwm 70°C.

Innxenne BOAB B KOHTYpE BaKy-
YMHas  KOJOHKa — NOAOrpeBaTesb —
BakyyMHas KOJOHKA OCYHIeCTBJReTcs
34 CYeT eCTECTBeHHOH UHMPKYJISILHA.
TlonorpesaTent JAeadspHpoBaHMON BO-
IB JOJXKeH YCTAHABJIHBATHCS HA BhI-
core, ofecneunBaroUiel MAaKCHMAalb-
HEIH OBHHKYIHA HATOP.

Cxema 6e3 norepu KoxOeHCATE ¢
npunydureasnold  nodaueld zperoued
cpedst. B orHume OT npexmAyined
cxeMbl JleaspHpPOBAHHAA BOZa TNoAa-
eTCH B TAPOBGHSHON HNOAOTpeBaTeNh
H Hgadee mop GapGorTamHulfi JHCT KO-
JIOHKH 3a CcYer Hanopa Hacoca Frops-
yero BogocHalXeHnud. JTa cxeMa Ra-
T BO3MOMHOCTb NOBHICHTH TeMIlepa-
TYpy nNeperpeTofi BOALI 33 INOAOrpe-
BaTelleM M COKPaTHTb €€ PAacxon,

Kak w B paccMOTpeHHLIX BHIIE cXe-
max IIKTH, ymarveHnar BoJa Ao Ae-
aspaTopa UOJOrpeBAETCH B NapOBO-
OAHOM TeIJOOOMeHHHKe, UTQ ABJAAET-
cd CYIIECTBEHHEIM  HEJOCTaTKOM
npeanaraeMex cxeM. TlpeRcraBiser-
¢f lenecocfpasHEIM B Tocaenxed
CXeMe OTKa3aThCd OT YCTAHOBKH 3TO-
ro [OJOTPeBaTeNs 3a CYeT MNOBHllle-
HHSI TeMOepaTyps Tpeloefl BOAL,
nojasaeMofl B Reaspartop.

s cozzanus napoeofl NOBYIIKH
B (Gakax-akKKyMyJatopax B paccMor-
PEHHHIX CX€MAX BMECTO TIapa MOXKET
OBITh HCMIOAL3IOBAHA HEperperas BOXA.

Cxema sKar04enusn 8aKYyymMHO20 Oe-
asparopa 8 cucremy noonurourod
8008 Bodozpelnbix KOTeAbHBIX. DTa
¢XeMa OTIMYASTCA OT PACCMOTPEHHHIX
BHIIIIE TOJBLKO TeM, uTe B KayecTBe
rpewiileft cpefsl NPUMEHSETCA Nepe-
rperas BoJa, HanpawsiseMas B Jeas-
PATOP HeMoCPeACTBeHHO OT BoJOrpef-
HEIX KOTJIOB.

Paznen dernipRaanaTuii

BOOHO-XHMHYECKHHA PE)XHUM IAPOBBIX KOTJIOB

14-1. OBWMHE NONOXEHHSA

HopmanpHbeIM  peXHMOM  paboTal
NapoBHIX KOTJIOB Ha3blBaeTcs Takof

PEeXHM, INpH KOoTOpoM oGecneyHBa-
erca:

a) moJsydyeHHe YHCTOTO  mapa;
§) OTCYTCTBHE Ha TOBEPXHOCTAX

HATpeBa KOTJIOB COJEBHIX OTAOMeHHNA
(Hakumu) M TNPHKHONaHHs 06pa3oBas-
weroes uraMa  (TaK HasblBaeMOH
BTOPHYHON HAKANH);

B} npeAOoTBpALleHHe BCEX THIIOB
KOPPO3HH KOT&JNBHOro MeTajna M ma-
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POKORIEHCATHOTO  TPAKTa, HeCyUlero
NpPOAYKTH KOPPO3IHH B KoTel.
ITepeuncnenuple TpeGOBAHHA YAO-

BJIETBOPSIOTCH NYTEM TDHHATHA Mep
B [QBYX OCHOBHEHX HanpaBleHHAX:

4) npuU TMOATOTOBKE HCXOKHOH BO-
AbI;

6} 1tpu  peryAHUpOBaHHH KauecTsa
KOTJOBOH BOJIHL,

TMogroTorka HCXOXHOH BOJAH B 3a-
BHCHMOCTH OT €e KauecTsa H Tpefo-
BaHHN, CBA3aHHLIX ¢ KOHCTPYKIHed
KOT/18, MOMKeT OCYMEeCTBAATLCH Ny-
TeM;
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a} HOKOTJI0BOA O6paloTKH BOOH €
YAaJeHNEeM B3IBCIIGHHHX H OpPraHHue-
CKHX BEILeCTB, KeJesa, HaKHneobpa-
soBaTeaelr (Ca, Mg), ceoGoamolt

- CBASAHHON YIVIEKHCJIOTH, KHCIODOXRA,

CHHXEHHA IWENOYHOCTH H COJECOAep-
*AaHHA (H3BECTKOBAHME, BOADPOA-Ka-
THORHPOBAHHe HJAH 00eCCONHBAHHE
Hp.);

6) BHYTPHKOTIOBO 0GpaBoTKH BO-
Asl (C JO3HMPOBKOM peareHTOB HAY 00-
paboTKOH BOXH MATHHTHBIM TIOJeM
OpH OGA3aTeNBHOM H HaREXKHOM -yaa-
JeHHH 1JaMa). ;

PeryaupoBarHe KauecTBa KOT/J0BOM
BOABl OCYIecTBJAdETCA NYTeM Hpo-
2yBKH KOTJIOB, SHAYHTEADHOTO COKpa-
WeHHA pasMepoB NPORYBKH MOXHO
MOCTHTHYTh NyTeM Y/AyulleHHS cena-
PAOHOHHEIX YCTPOHCTB KOTHA: CTY-
#IYATOT0  BCOApeHHs,  BHHOCHLIX
LMKAOHOB, TPOMHBKH Napa NHUTATeNb-
Holi BoZof. COBOKYNHOCTL OCYLIECT-
BACHHA NepeuHC/eHHLIX.MePOTIPHATHA,
ofecrneuHBaOWHX HOPMANBLHYIO pabo-
TY KOTJIOB, HAa3HBAIOT BOLHO-XUMHYE-
CKHM PpexHMoM paloTH KOTelnpHOH,

[Tpumenenue mwo6oro Mercia obGpa-
60TKH BOAH: BHYTPHKOTJIOBOrO, AO-
KOT/JIOBOTO, AOKOTJAOBOTO € MNOCHeny-
Jomefi KoppeKnHOoHHOH 06paGoTKOH
XUMHYeCKH OYHIIEHHOH HAM mHTa-
TeJIbHOR BOZAK — Tpelyer ocyllecTse-
HHS NPOLYBKH NapOBHX KOTJOB.

B ychoBHAX ZKCIAyaTalHH KOTIOB
pasnuyanT ABA ¢nocofia TPORYBKH
KOT/IOB: NEPHOAHYECKAs M Henpepuis-
Hasd.

14-2. NEPHOAMYECKAA
MPONYBKA

Ilepuonusieckas nMpoAyBKA H3 HHXK-
HHX TOYEK KOTJa OCYIIeCTBASETCH AJA
yIajeHds rpy6GOZUCHEPCHOTO MI1aMa,
OCelAI0IEr0 B HEXKHHX KONJeKTOpax
{6apaGanax) KOTAA HJAH KOHTYpax C
- BANOA uuprynaune® soaw. Ilpousso-
. AHTC OHAa TNO YCTAHOBAEHHOMY NPH
Hanaake rpadHKy B 3aBHCHMOCTH OT
-CTeNeHH 3ALIAMJAGHHOCTH KOTJOBOR
‘BOAN, HO He pexe ONHOTO pasa B
. CMeHY.

- 17—430

- MecTta, H3 KOTOPHX HPOUIBOAHTCH
NEePUOANIECKAS NPOXYBKA, 3aPHCHT OT
KOHCTPYKLIHH KOTJa: HHXHHe OGapa-
Ganel, rpfA3¢BHKH, KOAJEKTODH, HHX-
HHE TOYKH 3KPaHOB, NIPH CTYNEHUATOM
HCHAPEHHH — HHXXHHE TOUKH BEHIHOC-
HHIX LRKJIOHOB,

Bonee noaHoe ypanewne maama
ofecnietHBaeTCs BO3MOXKHO G60bIIed
HAHTEHCHBHOCTHIO IePHOMHYECKOA mnpo-
LYBKH [pH 00A33aTeNbHOM YCJAOBHH:
CYIUICCTBEHHO HE HAPYWATH NMPH 3TOM
HUMPKYMALHIO HA NAHHOM Y4acTKe KOT-
Jla H He CHHXKATL YPOBEHbH BOAH B
KOTJie HHXKe RONYCTHMHIX INpeReNoB.
O6bivHo  mepHomUuecKas NponyBKa
HHMHHX TOYEK OrpaHHUHBAETCA pac-
XO0AOM INpPOAYBOUHOHR BOAKW HBPHMEPHO
400—500 kr/mun.

OTKphITHE NPOAYBOYHHX BEHTHJeN
NpH NepHOIHYeCKOH NPOAYBKe MPOH3-
BOAMTCA He Goslee yem Ha 30 ¢
(BKIMIOUAsT BpeMs OTKPHITHA M 3aKPbi-
THA) TPH YCHA¢HHOM HaGJIONEHHH 3a
ypoBHeM BoXbl B Korae. Oco6o ocro-
POXHO HOAXKHA HPOHIBOAHTHCA HAPO-
AYBK& COJNIEHBIX OTCEKOB  (UHKIO-
HOB) B CBf3H C HX MAaJHM BOISHHM
o beMOoM.

OanoBpeMeRHad  OPOAYBKA  He-
CKOJIbKHX TO4eK He JONMyCKaercs,

Yaaaeane waaMa U3 AJHHHBX Ga-
pabaHOB (uJAH TpA3EBHKOB) ILeseco-
0o0pa3ko OCYHIECTBAATL 4Yepes CHeliH-
aJdbHHA KOAJNEKTOpP, KOTOpHi ofecme-
uyHBaer 3afop wWaaMa MO Beel ANHHE
Gapabana. D10 0coGeHHO BaXHO NpH
BHYTPHKOT/IOBOH oOpaboTKe, NmpH KO-
TopoR ofpasyeTcs GOMAbLIOE KOJH4Ye-
CTBO WyaMa.

Puc. 14-1. ¥YcTaHOBKA OTpaHHYHTEabHOMN
otafiést apw mmxnel  mepwopugeckoft npo-
ILyBKe.

1 — snmuuf Gapabam KoTAS; 2 -= SANOPAME BLHTHAL!

3 — BAHTHAL, DETYAMPYWWHA NPOAYEKY] € — OFpAHN-

d4aveapBas wafibe; § — npoaysounad soka B Saplotep
HAH MpOLYBGYENA KOAOLEL,
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Ilpn HeoGXOAHMOCTH NPOM3BOAHMTD
HHXKHIO HPOLYBKY NPOAOMKHTENb-
HOe BpeMs (NMpH BHYTPHKOT/IOBOR 0B-
paGoTKe BOARI, OTCYTCTBHH HAH HeHO-
CTATOYHOCTH  BepXHed  NPOAYBKH),
yTOGK He HADYLIHTh UHPKYJASLHIO BO-
AH B NaHHO# 4YacTH KOTJa, Ha o06BOX-
HOH JIMHHH, y BeHTHJAefl nmepHoadve-
CKOfl NPOAYBKH, YCTAHABJHBAKT Orpa-
HHYHTeAbHYI0 Mafiy aHaMeTpoM 12—
15 MM (pmc.14-1) u Beayr sTy npo-
LYBKY no 06BOAHON JHANUH.

lNepuonugeckana mnpoAYBKA MpPOH3-
BOAMTCA, KaK YKA3HBajlOCh BHIUe, He
pexe OAHOrO pa3za B CMEHY He3aBH-
CHMO OT OCYUIECTBJICHHS HeNpephiB-
HOH TPOLYBKH,

14-3. HENNPEPbIBHASR
NMPOAYBKA

HenpepweHaa npoayBKa KOTIOB
ofecneunBaeT HeOGXOAMMYIO UHCTOTY
Hapa, NOAAEPKHBAA ONpeAcHeHHHR
COJIEBOH  COCTAaP  KOTVICBOA  BOJIRL

TpeGoBaHua K KauecTBY mapa
06YCJOBAHBAKT TO HAH HHOE Kayecrt-
BO KOTAOBOH BOAH (NpH HAaNHYHH
AHANMOTHYKBIX  CeNApalHOEHBIX YyCT-
poiicte B Korsax). Hmxke xna npume-
pa NpHBedeHO coJecofep)KaHHe mapa
pPa3NUUYHOrO Ha3HAYeHHA H KOTJAOBOH
BOLRI:

Conecoxep- Coneconep-

JaHBE Mapa, FKEHHE KOT-

Hemomksosante (apa e it “msol so-

AN, TN

Ha T3Il P=—40 xrc/cu2 100 3000
B npomumnenuoft! xorenn-

uofi, P=40 krc/cw?. . 500 5200
B xoveseHOR c  KOTJ4MA

OKBp-20, P=13xrc/cnz Bnax- 10000

HOCTD
napa 1 %

i KOTIOB HH3KOrO NABJEHHS CO-
JecofepXauue He HOpMHpYyercd, OT-
pPaHUYMBAeTCS TOJbKO BJAKHOCTD Ma-
pa B 1% u3 sHepreTuyeckux coobpa-
XeHufi M ONMAacHOCTH THAPABJAHYECKHX
yaapos., Ilpuw HaluyHu maponeperpe-
BaTeMleft BMaXKROCTh Napa He ROAMXKHA
npesumaTh npuMepro 0,01%.

OcHOBHOE SarpsisHeHHe mapa pacT-
BOPEMBIMH COJSIMH TPOHCXOJIUT 3a
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CYeT YHOCA KaneNeK BJIATH B MOMEHT,
Korga JoNalTCH NY3HPBKH Napa HAR
NPOHCXONHT BCHEHHBAaHUE KOTAOBOR
BOAN H3-3a PACTBODEHHHIX B Hell cO-
aefi. Tlostomy 4em unme Gyaer KoT-
JOBas BOJA, TeM MeHbIue conell Oyaer
noilafgaTte B map.

MHoro Jser cymiecTBoBaJO MHeHHe,
9TO BCIEeHHBAHHEe KOTJOBOH BOIBI mpO-
HCXOONT 34 CYeT IIeMOYHOCTH H Ccofle-
CollepXaHnAa KOTJIOBO# BOHOEI, IIO HEM
H Onpepensnace HGOGXO,EKM&H BeJH-~
YHHa NPOAYBKH. [IpH HCOBITAHHH KOT-
a08 JIKBp-20 6us10 yeraHoBaeHO, 4TO
npH aficonoTHON BeAHYHHE LIEJOYHO-
CTH KOTJHOBOR BoZw 180 Mr-3xe/n
BCNEHHABAHHA He IMpPOHCXOZHT H Nap
RONYyYaeTCa YHCTHIM.

B wacrodmee BpeMs [OAA KOTJIOB
HH3KOTQ H CpefHerac IJaBJMeHRA HOpP-
MHpPyeTCH TOMbKO ofillee cONecOmep-
JKaHHe  KOTJA0BOH  (CIpPOAYBOUHOHY)
BOJKL. .

Coneconepxane (CyXof OCTATOK}
KOTJIOBOR BOAKI OBYC/JIOBAHMBAETCHA TH-
floM XoTJa, HaJuiWeM Tnaponeperpe-
BaTessd, CcelapalHOHHEIME YCTPOfCT-
PaMH, KOTOpPLIME OGOpyIOBaH KOTe:
MexaHWYecKas cemapalHst napa, CTy-
NeHvYaToe HCnapeHHe, BLIHOCHBIE IIHK-
JIOHE; DPOMHBHA Napa TNHTaTeJbLHOR
BONOH H Tp.

HonycTiMoe collecollepaHue KoT-
JIOBOR BOJH YCTaHABJHBAETCHA 3aBO-
JOM-H3rOTOBHTENEM KOTJIOB U MPHBO-
Aurtcs B taba. 3-2 m 3-3.

Hoaroe BpeMs CYWECTBOBanO MHe-
HHE, 4YTO HeNnpePHBHYI NPOAYBKY
cAefyeT OCYIeCTBNATb, YHJAfd HaH-
dosee omacHuA (M0 BCMEHHBAHHIK N’

COJIECOJSPKANHIO) CJI0H BORHL, Jle-
JKaliHil B 30He 3epKaNa HCNapeHHs.
CneonaibHEIMH HCCASNOBAHHAMHA

yCTaHOBJIeHO, yTo KOHH&HTpauHﬁ cO-
Je#l B KOTJOBO# BOJe OIMHAKOBa B
JA060f TOYKe HHPKYAANHOHHOTO KOH-
TYpa, 3a HCKIIOUEHHEM MeCTa BBONa
nuraTeapHOA BoAH. B xoTnax co ¢Ty-
NeHUATHIM HCHapeHHeM 3TO  TFakke
CNpaBefIHBO JJIR KOHTYPOB HYHCTOTO
H COJIEHOrO OTCEKOB KOTJAa.

B kotmax ¢ OAHOCTYNEHUATHIM HC-
napeHHeM OTBOA BORH HeMPepHIBHON
NPOAYBKH KOTJOB JROJXeH OCYIIecT-



8JAATECA 4epes BOH03aGOpHHE KoA-
JIeKTOpP, HOPH CTyneHYaToM Hcmape-
UK — U3 COJEHHX OTCeKOB H BHIHOC-
HbIX [HKJIOHOB. 3a6op NpPOAYBOUHOR
BOLHW HOJOKeH OCYLIECTBASTLCA B 30-
#He Hanbojee «CNOKOHHON» BOAW C
Hedpi0 HCKIOYeHHA BO3MONKHOrO 3a-
XBaTa NY3HpbKoB mnapa. Koluaekrop
JOJIXeH pacnosiaratees Ha rayGuHe
de MeHee 300 MM OT HOpMasibHOrO
YpoBHA BOXH B Gapafane H Makch-
MaJbHO YAAJeH OT BBOJA NHTATENb-
Holl BORHL.

VIHTeHCUBHOCTE HeNpepHBHOH Ipo-
AYBKH TnpHHHMaerca oO6wuHo 150—
200 xr/mumn,

HenpephiBHags  npoAyBKa KOTAOB
$esonacHee TNepHOAMYECKOH, Tak Kak
pe3ko He CHAXaeT YDPOBHA BOAH B
KOTJaX, H SKOHOMHYHee ee, MOCKOMb-
Ky NO03BOJsieT HCMNOAL30BATH OTCena-
PHUPOBAHHLIA map H Temwlo cfpacH-
paeMoli B OapBoTep NPOAYBOYHOR
BOJHI.

14-4. PACYET BEJIHYHHBI
MPOAYBKH KOTJIOB

BesauyndHa npoAVEKH mapoBbiX KOT-
J0B DFpaHH‘lHBaETCH SKOHOMHYSCHKH
ApHeMJIeMEM €e 3HaueHHEM, TpHBe-
ASHHEM, HanpuMep, B Taba, 14-1 pa=

Pa3aM4YHEX 06HeKTOB, BLHIpaGaThBa-
RIOHX nap.
Ecau  onpeleneHuas pacuyeTHHIM

nyTeM NPOAYBKa XOTJIOB TNpeBHIIIAET
pexomeHxyemyio B Tata. 14-1 Bens-
4HHY, TO JJIA ee yMeHbilleHHA Heo6-
XOAHMO YAYSIINTL KayecTBO MHTA-
TenbHOH BOAH (YCAOMHHTE  CXeMY
06paGoTKH  HCXOHHO# BOAH) HAN
obopyaoBaTh KoTAH Goaee 3dhhek-
THBHHMH BHYTPHKOTJIOBHIMH YCTpPOi#t-
CTBaMH  (CTYNEHYATHM HCIapeHHeM,
GapboraxHof  OpPOMEIBKOR  napa),
ofecneynBaloNIMMH  YIONydJeHHe napa
TpefyeMOro KauetTBa.

OO0LiuHO OPOEKTHPOBUIHKAM OCTa-
2TCR TOJABKO IepBoe HanpaBJenHe —
YCAOKHEHHE CXeMBb BOROIOAFOTOBKY.
Hanpumep, HecMOTPA Ha  4ACTO
BCTpPevalouiyiocs  HeofXOAMMOCH HC-
T10/b30BaHHA BHCOKOMHHEDANN30BaH-
17+

TaGaunz H-l
JlonyctumMas BeNE9HHA HPOAYBKE KOTAOR

OpmousTecsd
O6nexr, snpalarueaonEd tap n;?:nnm
RYEKE Pyp. %
OTONHT eNLHO-NPORIBOACTBEH- 10
HEe KOTeRbNME HASKOTO JAB-
nenns (P==[4 xkre;cmt)
To e cpeanero  HaBieHns 5
(££==40 krc/cm2)
KoreneHas  npoMemJeHHo 5
T3Ll npunorepax Xo#peHcaTa
30—40 o,
KoTenpHas SnekTpocTaHumd | 32»Pppl
TPY BOCMOJHEHHH - KOTEPh Xy~
MHTECKH OYHIeHHOR BOXOH
To e npa BocroHensn No- | He Gonee 0,5
're;ly_b JHCTHLARTOM
o e ofiecconcnnoli somod | He meree 0,3

HWX BOA (Sas=1000+3000 wmr/m),
Baifcknfi KoTeAbHMWHA 32BOI BHITTYCKAR
cepwio  xoraos  JIKBp  (kpome
AKBp-20-13) Toasko ¢ MexaHHue-
CKOM cenapanuedi mnapa, JoNycKalo-
mel CoNecofepXxanue KOTJIOBOH Bo-
Al Sk, s = 3000 Mr/n.

PacyetHoe ypaBHEHHe BEJIHYHHH
OpOAYBKM 1OAyYyaercd H3 COJEBOro
GanaHca KOT/a: KOJMWYECTBO coJled,
NOCTYNAIOMHEX € NUTATEALHOR BOHOH
{mpH JAOCTHXKeHHH HOMYCTHMOTO CO-
JecOREepKaHu KOTVOBOA BOAB) paB-
HO KOJHYECTBY COJieH, BHIBOIMMHX 43
KoTJaa ¢ MPOOYBKOR H YHOCHMHX €
napom:

Sn.a (Dn -+ an) = Su.nan + San
(14-1)

rre  Sp, s — CONECORepKaHue NHTA-
TeApHOR BOAH, M/, Sk »— TO Xe
KOTJIOBOB BOMH, MI/a;, Sp—T0 Xe
napa, Mr/kr; Dy— KoAHdYecTBO HCMa-
pAeMoro B XoTie mnapa, T/a; Dmp—
KOJHYECTBO NpPOLYBaeMOfi KOTAOBOH
BONH, T/4.

Inga  npHGIMMeHHEX  PacyeTos,
VUHTHIBas, 9TO ¢ NMapoM YHOCHTCS OT-
HOCHTE/ILHO He3HaUHTeJNbHOE KOJHTe-
¢TBO coJiefi, mpeHeSperad NOCJeIHHM
uneHoM ypassenns (14-1), onpexe-
JAfieM N3 HEro BEJNHUHEY TIPOXYBKH:

n.D
D= sxi~ . (142)
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Ecnn Beauunny NpPOIYBKH KOTJa
BHIPA3HTL B HPOLEHTAaX OT [apoupo-

H3BOAMTEJLHOCTH, YypaBHeHHe (14-2)
NPHMET BHA:
P ﬂp=_sf:':lg2.a‘ (14-3)

ConeconepKaHue NMTaTeABHON BO-
IObl OfnpelleifeTcd AaHAJHTHYECKH, HC-
XOA8 W3 KagecrBa OTAENLHEX KOMIIO-
HEHTOB, BXOJAFIIMX B COCTap Mura-
TeJIbHOH BOMH:

S =Sx0%r+ Sy, (144}

The Sy — coNecolepXanHe XHMHYECKH
OYHIIEHHON BOAH, MT/N; Sy -— COMECOo-
AepXaHne KOHISHCATa, MI/A; Ox H
Oy — COOTBeTCTBEHHO A0S XHMHUYECKH
OUHIUIeHHOfiT BOILH H KOHAEHCATAa B
MHTATENBHOR BOJe, KOAHUYECTBO KOTO-
pOA NPHRATO 32 eJuHHny {Qztwx=

Has npeapapaTenbHux (OpHEHTH-
POBOYHHIX) PACYETOB BeXHYHHH NIpO-
JNyBKH KOTJIOB TpeHeGperaeM OTHOCH-
TEMbHO HeGOMbIIHM KOJNHUYECTBOM CO-
Jlefl, BHOCHMHX KOHJEHCATOM B WHTA-

TeJlbHYI0  BOAy, <Torfa opmyaa
(14-4) npumer Bup:

Sn.f= 825 (14-5)

Ecan popcraeute B dopMyay

(14-3) conecoaeparue NUTATEABHON
BOAH, onpelefleHHoe RO dopMyle
(14-5), noAyuNM BeJUYUHY HEOOXOXM-
MOH NPOLYBKH KOTJIOB:
P . Sxa]'loo
n

P Sya—Syor °

[lo Beanuune P omnpegenserca
neseconGpasHoOCThb OCYIeCTB/IeHHS
HENPepHBHOA TNPOAYBKH KOTJAOB H
YCTAHABJIHBAEMOrO IpH 3TOM o06opy-
JOBAHHS H BHOHpaeTCa cxeMa obpa-
GOTKH HCXOIHOA BOAKIL.

B xoTeabHHIX HM3KOrO HaBJAeHHR
MpH BEJHUYHHE NPOXYBKH KOTJIOB Me-
Hee 20
meHee 0,5 T/u4) ocyuiecTBAATL Hempe-
PHBHYI0O NPOAYBKY Heleaecoolpasno,
Tax Kak ycraHOBKa o0opyLOBaHHA He-
NpepLIBHO TNPOAYBKM  {cemaparop,
TenA000MEHHRK) HE OKynaeTcd C5KO-
HOMJEHHBM TemJoM—JIeuieBne cGpo-
CHTb DTPOAYBOYHYIO BORY B GapGoTep.
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(14-6)

(v aGconotHofi BeAUUHHe

IIpn KoAMYecTBE NPOAYBOWHON BOAK
0,5—1,0 1/4 nerecoobpasuo ycraHas-
AUBATE TOJNBKO PpaclIHpPHTeNb Hempe-
PHIBHOH RNPOLYBKH. OKOHOMHUecKas
UesecoofpasHocTh YCTaHOBKE ofopy-
JOoBaHWA HeNpepHBHOH MPOAYBKH MO-
T(J%Tl %HTh onpepefeHa no gopmynae

PnDu (ix.a —_ ‘c.s) A ’ 8760
7000

all < , (14-7)

rie a-—exeroiHbie aMOPTH3ALHOH-
Hble OTUHC/MEHHA MIA 3KOHOMHYECKD
IIPHEMJIEMOT0 CPOKA OKYNAeMOCTH Ka-
NHTANBHHIX 3aTPaT, BHIPAKEHHHE B
JONAX eAHMMnbl; I — noi#as CTOH-
MQOCTb YCTRHOBKH HJA HCOOJAb30BAHHA
TenJa OpPOAYBOUHON BORH, pyl.; Pp—
pa3Mep TNpPORYBKY KOTAa B JAOJAX
eAHRKHIL; Dy — NaponpoH3BOABTE -
HOCTb KOTeNbBOM, T/4; ix p M Io, n~—
COOTBETCTBEHHO 3HTAABIHH  KOTJO-
Bofi H cenapuposaHHO#  (OXJaXK-
JeHHOH TIoc/e TemmooOMeHHHKA) BO-
Oul, KKaa/kr; A -—cToHMocTh OOHON
TOHHB  YCJOBHOIO TONAuBA, pPyo6.

14-5. CXEMbI HENIPEPLIBHON
NPOAYBKH KOTJNOB

[MprHuHNHaNLHAA cXeMa YCTpoficTB
IAA HeNpepHBHON NPOAYBKH KOTJOB
npueneHa Ha puc. 14-2, Ilpoay-
pounasn Bona 10, 14 salupaerca H3
KaXJAOr¢ KOTa H TaHTeHUHAJBHO
NOABOAMTCA HEMOCPEeACTEERHO B pac-
wupurerb 3 (0T ONHOrO HAM HBYX
KOTJOB), KdK 3TO H3Jg0XKeHO B § 14-3.
Ilepex pacmupureseM Ha §poay-
BOYHOH JHHHH YCTaHaBAMBaeTcs Apoc-
CefbHHA BeHTHAL 4, perylIHpyio-
ILHA BeJHYUHY TNPONYBKH (Hrosbua-

. THIHf KJ4NaH); OTCeMapHPOBAHHMIA nap

6 papnenneM p =12 kr¢/cM? o6Hu-
HO OTBOJHTCS B NapoBOe MPOCTPAHCT-
B0 OapboraxHoro JHeaspaTopa; HAA
3AlHTH PACHIHPATERH OT HOBLIMIEHHA
JAaBAeHHS HAa paCIIAPHTENAX, BLINY-
ckaeMblx saogoM TK3 (raGa. 7-213'.
NpeNycMOTPEH  NpeAOXpaHHTENbLHHR
Knamag 7; Ma cAydad HeHCNpas-
HocTd  paloTHl  peryasaTopa yYpOBHA
B pACIIHpHTeJEe CXeMOH  Npeny-
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eMaTpHBaeTc YCTPoAcTBO HasA obec-
nievdedHs [epeaBa OTCeNapupOBaHHON
BOAL 15: pad HCNOAb3OBAHHA Tel-
a2 OTCenapHPOBAHHOH .BOABL YCTa-
HaBAUBaeTcAd TeMIOO6GMeHHHK 8, Ha-
rpeBalmiHl XHMWYECKM QUULIEHHYIO
BOAY; OXJaXAEGHHEe OTCeNnapUpoBaH-
HOdt BOAW MPHHHMAIOT JI0 TeMmepa-
TYpu He MeHee 40°C, ¢ KoTopoll ee
MOXRO cO6pocHTb B KaHannsauuio 13;
npH c6poce B GapGotep [H oTcemapy-
poBanHHOofi BOAH, IIOMHMO TEMJI0OG-
MeHHHKa, He00XO0ZHUMO ee OXJamuTh
rakke Jo 40°C pasbasaennem Xo-
JonHofi ool f2; orGop mnpo6 mpo-
BYBOYHOM BOAM AJiS AHAJH3Z TPOM3-
BOJHTCH 9epe3 OXRafuTens I,

Ha ocuoBamuu pabor LIKTU, ma-
NpaBleHRLIX Ha yMeHbllleHHe O0beMa
pacmmpHrTenefl B UeNsx yJAyulIieHHS
Kad9ecTBa IOJAYy4YaeMOro B HHX napa H
ofecrievenus Gosiee HaZeXHoH ®
paBHOMepHOR HX paboru, Dufickuit
KOTe/ILHEIH 3aBOA BHIYCTHA HOBYIO
KOHCTPYKIHIC  cemaparopa D300
B3aMeH paHee Buimyckaemoro Dy600.
CymHocTs NPHMEHEHHS 3TOro cena-
paropa oTpaXeHa B cCXeMe Ha pHc.
14-3.

Ilpopysounas BoZa OT HECKONLKHX
KOTNOB {7 NOABODHTCH B KOJJAEKTOpD
11, B KOTOPOM TNPOHCXOAKT pacuinpe-
HHe ¥ IepBHYHoe pasfelieHHe BORO-

napoBofi cmecn. Konnextop AoJKeH:

6pTe nHaMeTpoM He MeHee 150 Mm
(nnamerp comna) u annuoh 1—1,5m;
KOMIEKTOP MOABOZHTCA K comay 12,
ENMIOLIEHHOMY Ha BBOjAE BOJIONAapo-
BOfi cMec# B cenapaTtop J, B KOTOPOM
B CYH{HOCTH HPOHCXOIHT TOJNBKO OT-
JleleH#e NMapa OT KanedeK BOZH; STOT
HPHHUMI: paciiipeHHe — B KOJIJIEK-
TOpe, OTAENEeHHe mapa-—B cenaparo-
pe — M03BOAUJ  3HAYHTENBHO VMeHb-
WHTL PasMepH ToCHefHero, NOBLICHB
€r0  MApONPOH3BOAUTENBHOCTD RO
1,2 1/u; cenaparop Dy300 mcnonsay-
€TCA B CXeMax ¢ [ea’paropaMHu ar-
MochepHOro THMA; OTCEmap#poBaH-
WHil nap & HampaBAfeTCA B IapoBoe
spocTpaHcTBO GaploTaKHOrO Heaspa-
T0pa 4, pafiorailerg NHOx AaBieHH-
eM 1,2 xrc/cM 2, Ras npefoTBpameHus
BOSMOMKHAOTO NOBLIIICHHA NABACHHA B
262

ceraparope cBepX JONYCTHMOTO cJe-
Ayer JHGC NpefyCMOTPETh YCTAHOBKY
THAposaTeopa BOAH3H cemaparopa,
A0 3amopHOTo opraHa, nubo, KaK yKa-
3aHO Ha CXeMe, He YCTaHabBJAHBATH
apMaTyps Ha OTBOASAIIEM Maponpo-
BoJle 5 M OrpaHHUHTLCA YCTAHOBJEEH-
HEIM Ha JieaspaTope THAPO3aTBOPOM
7; OTBOA OTcenapUpoBaHHOR BOIH
OCYLlecTBAASTCA MONIaBKOBBIM pery-
nATOpoM 9, NpeAyCMOTPeHHHM KOH-
CTPYKUHeRl CenapaTopa; HCHOJL30Ba-
HHE TenJa NPoRYBOUHOR BOALI H OT-
Bof nocnefigefi B GaploTep Moxer
OCYOIeCTBAATECA T&K e, KaKk H
B CXeMe, NMpuUBEJEHHOR Ha pHC. 14-2.

Texupueckass XapakTepuUcTHKA ce-
naparopa  Dy300, BHDyCcKaemoro
BuficKHM KOTeNBHEIM 33aBOACGM (pHC.
7-39 n 7-40)

Ycnopnul aMAMETP KOPUYCa, MM . . 300
EMrocTs cenapatopa, ¢ . . . . . 0,15
PaGouee napnenne, xre/cmd . . . . 0,2—0,6
HauSonpmas  naponpoHsponsTeh-
HOCTBy T/T o . .+ v v v v o . 1,2
Pacxon npojiysoudoll BoH:
Danneppe s Ga Pacxon, Boak,
KOT/M, Kre/es® Tin
14 7
20 6
30 5

14-6. PACYET OBOPYZOBAHHA
HERPEPbBIBHOH NPOAYBKH
KOTNOB

Pacuer cenmapaTopoB HenpepwBHOR
NPOAYBKH TNpHBEeNEH AJf CXeMbl, NO-
KazaHHON Ha puc. [4-2. Paccusras
BeJUYHHY NPOXYBKH KOTJI0B mo hop-
Myne (14-6) w pewneB BoUpoOC 3SKO-
HOMHUECKOH Leaecoo6pa3HOCTH  MOH-
Taxa o0OpYHOBaHHA HENpepHBHOMX
npoaysku (cM. § 14-4), onpesensior
KOAHYeCcTBO BOAH, XOTOpoe KEeobxo-
A¥MO YOAJHTB H3 KOTJA:

Dnaxsx
SK.B —_ (1 - a) “xsx

rde Dy p— BenHuMHa  HenpepHBHOMN
APOJYBKH HAH KOJHYECTRO BOZXH,
yaaxgeMo H3 xoria, T/, Dp— na-
POTIPOHIBOEHTEIBHOCTh KOTeNBHOR
(koTna), T/4; Gy — AONA XHMHUECKH

Du.n= y (14-8)



Hacumennufi sosasoft nap

TaG6anna [4-2

BuTemnEd, KEAN/KE

Crpriran

Daprerge, | Temnepaiypa | ° Yaeivend TLioTRoCTS Tennora MEDO-

B mapa,

Erejomt HECHONEHAR, °C 05‘::"}“1“ mapa, Kf/us - (g oﬁp:::ﬂa?gn.
1,0 99,09 1,725 0,5797 99,19 638,8 539,6
1,1 101,76 1,578 0,6337 101,87 §39,8 537.9
1,2 104,25 1,456 0,6873 104,38 640,7 535,3
1,3 106,56 1,350 0,7407 106,72 641.6 534,89
1,4 108,74 1,259 0,7943 108,92 642,3 533,4
1,5 110,79 1,181 0,8467 110,99 643,1 532,1
1,6 112,73 111 00,5001 112,95 643,8 530,8
1,7 114,57 1,050 41,9524 114,81 644,5 529,7
1,8 116,33 0,9954 1,0046 116,60 645, 1 528,56
1,9 118,01 0,9462 1,0570 118,30 645,7 527,4
2,0 119,62 0,6018 1,109 119,94 546,3 526, 4
3,0 132,88 20,6169 1,621 133,4 630,7 517,3
4,0 142,92 0,4709 2,124 143, 7 653,9 . 510,2
5,0 151,11 0,3817 2,820 152,1 656,3 504,2
§,0 158,08 0,3214 3,111 159,3 658,3 498.9
7,0 164,17 0,2778 3,600 165,7 659,9 104,2
8,0 169,61 0,2448 4,085 171,4 661,2 489,8
9,0 174,53 0,2189 4,568 176,5 662,3 © 485,8
10,0 179,04 06,1980 5,051 181,3* 663,3 4821
11,0 183,20 0, 1808 5,531 185,7 664, 1 478,4
12,0 187,08 0,1663 6,013 189,8 664,9 475,1

13,0 100,71 0,1540 6,494 193,6 665,56 472,0
14,0 194,13 0, 1434 6,974 197,3 666, 2 468,9
15,0 197,36 0,1342 7,452 200,7 666,7 466,0
20,0 211,38 0,1016 0,843 215,9 668,5 452,6
24,0 220,75 0,0849 11,78 296,2 660,2 443,0
25,0 292 90 0,0815 12,27 228,6 669,3 440,7
30,0 232,76 0,0680 14,7t 9396 669,6 430,0
35,0 247,42 0,0532 17,18 249,5 669,5 420,0
38,0 246,17 Q,0535 18,69 954,9 669,2 414,3
40,0 249,18 0,0508 19,69 258, 4 669,0 410,86
1

ouHiIeHRON BORK B NMATATEALHOR HJH,
4YTO TO Xe, NOTEPH Mapa ¥ KOHJEHCA-
Ta B JIONAX OT [apONpPOHIBOAUTENb-
HOCTH XOTENLHOH; Sy —CyXofl ocTa-
TOK XHMHUECKR OUHUISHHOA BOAM,
Mr-i1; f—nmons mapa, oTCenapHpo-
BAHHOTO B paclHpHTene (cenapato-
pe) HenpeprIBHO% NPORYBKH, Onpeie-
JgeTca no gpopmye

ﬂ — flc.n""”c.a‘ ( 14_9)
il'.I - iC.B
{x. p — SHTAAbLNKSA (Tennocogepika-

HHE) KOTAOBOM BOMH, KKal/Kr, omnpe-
geasercd no Taba. 142 gas  Ha-
CHILEHHOTO Mapa MpY JaBAEHHH, Ha
KOTOpOM paGoTaeT KOTed; fop H in—
COOTBeTCTBEHHO 3HTAJNLIOHA  OTcena-
pHPOBAaHHOH BOAM M Mapa, KKaA/Kr,
npunuMaerc® no taba. 14-2  aas

fAaBJleHHf, NPHHATON0 B CemapaTope;
B KOTeNbHWX HH3KOTC JaBJCHRA
AapJdeHve B cenaparope OOKYHO n1pH-
auMaetcs 1,2 krefem 2,

Koauuectso oTcemapHpoBaHHOTG B
cenaparope napa D¢ n, T/u, moZCIH-
THBaerca no opmyne

Dc.n:Dn.nB° (14'10)

O6beM  OTCeNapHPORZHHOTO Napa
0pd MPHHATOM JaBJeHHH B cenapa-
Tope, Ve.m M7, NMONCUMUTHIBAETCA TO
dopuyne

V=222 (14.11)

o
rie v— yEeAsHHA o6beM mapa IpH
ZaBJeHHH, TNPHHATOM B cenapartope,
onpeaengerca no Taba. 14-2 gas
HacHileHHOro mnapa, M3/kr; x— cre-
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7 meHb CYXOCTH Iapa, npeuuMaiot 0,97;
W — NapPOHANpPsKEHHe NapOBOro 06D
eMa cenapatopa, pafeoraiollerc O
cxeme puc. 14-2, npurumaercs 800—
1000 w3/ (M%.u).

[lo mnoayuensomy ofbeMy oTcena-
pupoBaHHOro napa noiHpaercs cena-
parop, msbinyckaembii C3TM u TK3
B 3aBHCHMOCTH OT o0beMa napoBoro
NPOCTPAHCTBA CENapaTopa.

Ipu yecranoske cenaparopa Dy300
Bufickoro kKoreapHorTo 3aBofa, pa-
6oTamulero N0 CXeMe, NpeAcCTaBaeH-
HO# Ha puc. 14-3, cenapatop He
PAaCcCHdTHBaeTCH, & MNPHHHMAETCA Ha
TaKoe KOAHYECTBO KOTJOEB, B KOTOPOM
CyMMapHas BenHYMHA NPOAYBOUHOMN
BOJLI H OTCENApUpPOBAHHOTO NMapa OT-
Begasia OBl TeXHHYECKOR XapakTepH-
cTeke cenapartopa Dy300, npuBeaen-
HOK B § 14-5.

Koau4ecteo Tenna orcenapmpoBan-
Holt BogM @), MCMoAb3yeMmoe ANs TO-
AOTpeBa MCXOAHOH  BOMLI, KKanafd,
NOACYHTHBACTCA N0 hopuMye

Ql = ann - Dc.u) (tc'n - fc)‘ (14'12)

rde Dy p— KOAHYeCTBO MpogyBaeMod
M3 KOTIa BOAH, Krfu; Dg n— Koxau-
YeCTBO OTCENApPHPOBAHHOrO B PACLIH-
pHTeae napa, Krfu; lcs-—TeMOepartypa
OTCENa&PHPOBAHHOA B  paclIUpHTelle
Boiu, °C, MPHHHMAETCH B COOTBETCT-
BHH ¢ JAaBJeHWeM B pacClIHpHTeNe;
lc —TeMmneparypa cOpaceibaeMol B
KaHAMH3AUHIO OTCeNapHPOBaHHOA BoO-
Abl, OOCHIYHO NpUHHMaeTcd OKOJAO
40°C.

" TeMmnepaTypy NOHOrpPeBa HCXOLHOA
BOAK B TennooGMeHHHKe fy, °C, moz-

CUNTHBAWT N0 HOpMYTe
f=SEDh (143

rie fj-—TeMnepaTypa HCXOAHOR BO-
Ibl, TOCTYmaollell Ha BOAOMOAOTpe-
BaTeNbHYI0 YycTaHoBky, °C; D —ko-
JHYeCTBO HCXOAHOH BOAH, HArpeBae-
MO & TennooOMeHRHKe, KI/4.

Pacuernyio noBepXHOCThb Harpesa
TenaooOMeHHHKA F, M2, NOACYHTHIBA-
10T No Gopmyte

Q' -, (414)

e k—cpeAnnit KOS(I)Q)HH.H&HT Tel-
Jdonepenauy, AAS TEMJAOOUGMEHHHKOB
HENIPePHIBHOR NPOAYBKH OPHEHTHPO-
BOYHO IpUHUMAETCA 900—1100
kkaa/(mM2-4-°C); Af,p— cpeanas pas-
HOCTb TeMMNepaTyp MeXIAy TelsOHO-
cuteasamu, °C. B TennooOMeHHHKe
OCYIIECTBAEH MPHUHLHN NPOTHBOTOKA
HarpepaeMofi ¥ rpeioilelf BOAB; TPH
3TOM Pa3sHOCTH TeMmepatyp 6yaAyT:

fep — fc.
ty < £,
Afgmitop—1t, Abfywmbo—1iy'

a) mpu Afg/at, 1,8 Af,, onpene-
ARTCA  KAK  cpeaHeapudMeTHUECKAad
PA3HOCTh TEMIEpaTyp 1o dopmyae

A=t (1415)
6} npu Af ,iAf,ﬁ\ <45 Af, onpene-
aserca mo dopmyae

At — St Ru 0 1 (At A t,).
(14-16)

Tabnuna 14-3

TennooGMeHHRKA HenpepwaHON NPOAYBHR

Dap-edne, Xrcfed?
Mo Koraweorso M Sanor-
mﬁﬁé’u’iﬁl‘ "’3{3&?}"&“ o nopse | EFEEE y] wensuca, xr | M veprexa Tomens
1,6 5—10 1,2 8 134 XB-790 BaK3
6,0 20—-40 8 8 270 XB-750 BaK3
21,0 80—240 8 8 700 -K-305481 TK3
3,3 400 8 3 860 K-305476 TK3
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bonswan papocms memagpamyp dtg, °C
Prc. 144, Fpadux onpesencwus cpelHeapEPMeTHIecKOH pPa3xOCTH TeMuepaTyp. :
Cpelnss pa3HOCTL  TEMIepaTyp, IpaduyeckH  cpepHesorapupMuie-

HoACYHTaKRAS no ¢opMyae (14-16),
JAaeT OWHGKY He Goaee 39%;

B) npu Afg/AL,T>4,5 At ompene-
JAETCH KAK cpejHeaorapudmuyeckan
pasHocTh TeMnepatyp ne dopmyae

Af B= “6—“;:: . (14-17)
.3 lgzﬁ‘-

CKaf pa3HoCTh TeMHNEpaTyp MOMKeT
OpiTb onpeneseHa no puc. 14-4,

Ilo paccynranHoft u3  GopuMydnt
(14-14) nmnopepxHocTH mHarpepa NOA-
6upawnTt (7abs. 14-3) Tennoco6MeHHH-
KH HENPEpBBHOA [POAYBKM, BBIOY-
CKaeMble 3aBOJAMH  BOJAONOATOTOBH-
TeRBHOTO OGOPYROBAHUA.



Paanea matHaznarolii

CNMPABOYHBIE NAHHDBIE, HEOBXOOLHUMbBIE NJIsA
PACYETOB BOOONOATOTOBHUTEJNIbHBIX YCTAHOBOK

15-1. ATOMHBIE ¥ 3KBMBAJEHTHBIE MACCHI XMMHYECKHX

3JEMEHTOB
XnMBEICEOE | [opanposmtt] Maces | Hanlonee xa Braneaneiuay Maces
HanseHORAKAS 91eMelTa m'te- HOMEp aToMa a];aﬂlérepma (HaRGanee yeTofuRBan)
AsoT . . ... ... N 7 14,01 3% 5 4,67; 2,80
Amompmuli . . . . . . Al 13 26,98 3 8,9
Bapuh , . . . . ... Ba 56 137,34 2 68,68
Bogopon .. .. .. H 1 1,008 i 1,008
Heneso . . . . . .. Fe 26 55,85 2; 3 27,93; 18,62
Kamilh .. .. .. . K 19 39,10 1 39,
Kamuw® ., .. . .. Ca 20 40,08 2 20,
Kucropon, . . . . . . 0] 8 16,00 2
}(ﬁpemﬁ ...... Si 14 28,09 4 7, 02
arieft . . . . . . . Mg 12 24,32 2 12, 16
Maprasert . . . . . - Mn 25 54,94 2 4; 6; 7 :24,47; 13,73; 9,16; 7,85
BB v v x4+ s e . Cu 29 63,54 21 ,77; 63,54
MHarpeh . . . . . .. Na 11 22,99 1 23,00
CeaHen, . . . . . .+ Pb B2 207,19 2 4 103,61; 51,80
Cepa v o v v v v o - S 16 32,08 2; 4; 6 16,03; 8,02; 5,34
Cepebpo . . . . . .. Ag 47 107,87 | 107,88
¥roepox. . . . . . . C 6 12,01 4 3,00
®ochop . . . . ... P 15 30,97 3 5 10,33; 6,20
drop . ... F 9 19,00 i 19,
Xn0p . - v 040 - - Cl 17 35,48 1; 5; 7; 3 | 35,46; 7,09; 5,07; 11,82
Xpom . . . . . . . . Cr 24 52,00 3 6; 2, 17,34; 8,67; 26,01
15-2. HOHHBE U 3KBUBRAJ EHTHBIE MACCHI
Haaueronanne mﬁ: Vioamtas secca %ﬁm:mn
Kamuonn
Amowmmaf . . . . L . L ., e e e e e e e Als+ 26,98 8,99
AMMOBPR .+ o o v v o e ot i e e e NH 18,04 18,04
Bonopos . . . . . . . i e e e H+ 1,008 §,008
Mexeso pByxBasentHoe . ., . . . . ... ..., Fex+ 56,85 27,93
Keneso TPEXBATEHTHOE . . . . .« & . « 2 - . . . Fer+ 55,85 18,62
..................... K+ 39,1 39,1
Kamemafi . . . . v . 0 0 v o e e e Cat+ 40,08 20,04
2 - S Mpr+ 24,32 12,16
1 Nat 23,00 23,00
Cepelpo . . v v v 4 v u i d e e e e e Agt 107,88 107,88




11 podoascenue

Hapmenonanwe fé‘;;.f,;‘:g‘;ﬁ: Homrag maces Bxan;:&eamx
Anuonst
BERapOoHaTHEA + . . . . . . . . v . e e a e HCCF 61.02 61,02
ToAPOKCHMBHEE , . . . . . . . . QH- 17,01 17,01
KapboBaTHRI . . . o o 2 v v 0 v v e an e e . coi- 60,01 30,01
Hatpatewd . . . . . . . .. .. .. ... NO3~ 62,01 62,01
Harperam®t . . . . . . . .., o Lo NOy 46,1 46,1
COmmatobll . . . . . . i e 8107~ 76,06 38,03
Cymoparemt . . . . . . .. ... .. S03— 96,07 48,03
CYMOATHE . . . o v v v oo v e w e e SO5~ 80,07 40,03
DochaTHEE . . . o v v e e e e e PO}~ 94,98 31,66
Heyxsamemenned pocdatumt . . . . . . . . . ., HPO;— 95,99 47,99
XROPucTHIE . « .« v v v v e v v e e e e e e e s Cl- 35,48 35,48
Propuetelt . . . . L L . L . L oo .. s F- 19,0 19,0
15-3. MOJEKYJSIPHBIE H 3KBHBAJAEHTHBIE MACCH
XUMHYECKHX COEIWHEHHI
H Moneryizpian | IXeABANcATRAY
aEMEHOBARHE XnmAEgeckas dopyym MECCS Maeca
Ocrosnvte oxueas
OKHCE AMOMHEHE . . . . . 4 & = o + o = 4 Al1;0, 101,96 16,99
OKHCB HEMESA .« . v« v« v e s . s Fe O, « 159,69 26,62
3AKHCE-OKBCh MENE3E . . & = &+ & « v « + =« RN 231,54 19,29
OKBCE KAJTHA « » « = » &« « « « « 54+ » 2 94,20 47,1
ORICH KANBIRA . . . . 2« + & 4 4 - = = o Ca0O 56,08 928,04
OKHCB METHHA . + .+ o+ « s v o+« + o s MgO 40,31 20,16
ORHECh HATPHA . « & @ + v v« 4 4 Na; O 61,98 31,00
Ocrosanus
AMOMUBES THAPOOKHCE «» . , &+ « + « + +« « =« Al(OH), 78,00 26,00
AMMOMHA THAPOOKACE . . . o = & - + « + + NH.OH 35,05 35,05
Yenesa ruppaT 3aKkECH . . . . . . . . . . Fe {OH), 89,86 44,93
Henesa roApaT OKMCH . . . . . . 4 o« 4 . e Fe 12011-_?; 106,87 35,62
Kanua FHAPOOKHCH . . . . « . + « « « & o = 0 56,11 56,11
KaapHua CBAPOOKUCE . . o o « = « » « + & Ca(OH), 74,00 37,05
Maryust THAPOOKHCE . . o « « = v v o+ = = Mg (OH}, 58,32 29,16
HaTpus tHEPOOKHCE . . . + & & v o =« 4 = s » NaOH 40,00 40,00
Kucaomuste oxucan

AsorHuli a¥fRIAPEA . . . . . . 4 . . 4 . N0y 108,01 10,8
AsOTHCTHE QHTEAPHI . . . . . . . . 4 o« s 20y 76,0 12,7
OKHCE KPEMHAA - . v v 4 « v « 4 = & + o - Si0, 60,08 30,04
Copiuill AHTEAPAT . o o . + « « « « = « + » SOy 80,06 40,03
CepHpcTHA SHTEAPAT o + + o o« « ¢ + s & & = 50, 64,06 32,03
FroexueM(K Ta3 « .« « 4 v 4 4 =+ 4 v 0 on s CcO, 44,01 22,01
dochopaufi awrRAPHA . L . . . . . . . - POy 141,94 14,2




1T podon weenus

268

HanMenopatae Xusstascran bopmyma mm stummn
Kucaromst
Asormas . . . ... ... 0.0 HNO, 63,01 63,01
AsathHeTam . . . . . . .. ... .. ... HNQ, 47,01 47,01
Metadocopras . . . . ., .. .. ... HPO, 79,98 79,98
Oprodocdopras . . . . . ., . . ... H\PO, 98,00 32,687
CepHAR . . . . &« 4 v 4 e e e e e H:80; 98,08 49,04
CePHHCTAR + + . & v v v v 4 v v v u n v H:S0; 82,08 41,04
L HCI 36,46 36,46
PocGOPHCTAA . . . . L . ou h e e e . e H.PO, 81,99 27,33
(1 - T H:Cr; 0, 218,04 109,02
PTOPUCTOBONOPORHAT . . . . . . . . . . . HF 20,01 20,01
Conu
Amownuull cepHokdcAn® . . . . L L L . . Alz (S04); 342,15 57,02
Anmomnanft cepHormeau® BozHatt . . . . . . Als (SOs- I8H0 666, 42 ilE,Q7
Ampounft agoTHOKmomlt ., . . . . . . ., HsNO, 80,04 8¢,04
Aumonall gsyyruekucapht Kyemlt . . . . L . NH.HCO, 79,06 79,06
Ammonufl cepuoxscmatt . . . L, L. .. . . (NH,):50, 132,16 66,08
Ammonnft yraexnenw? . L . L L L L L. L (NH,)2CO, 96,09 48,045
HMeneso cepHORHC/NOE 3aKHCHOE . . . .+ . . . FeSO, 151,92 75,16
Jeneao cepHaknCNOe gaxECHOE BoaHoe FeS04:TH,O 278,01 139,01
Jeneao ceproMMCOe OXMCHOE . . . . . . . Fe, (SQ4)s 399,88 66,65
Weneso TPEXXNOPHCTOE . & . « .+ 4 . 4 . .  FeCl, 162,21 54,07
Heneso TPexxNOPHCTOE HOAHOE . + o . 4 . . Felly-6H.0 270,30 90,10
Kamlf yraekuemnl . . o . .« 0 0 .. o4 K.CO, 138,21 69,10
Kaaui xaopuetstll . . . . . . o« 4 . 4y . KCl £74,56 74,56
Kaasuuft asoTHokmCm® . . . . . . . . . . Ca(NOy)a 164,09 82,05
Kamsuuft mayyriekncasdt keeamfd . . . . . . Ca(HCOy)y 162,11 81,06
Kampumh Kpemuekmeamft . . . . . . . . . . CaS104 116,16 58,08
Kanpusft CepROKHCTER . - . + - » . + « .+ . CaSQ, 136,14 68,07
Kanvuult yraerueamlt . . . . . . . . . .. CaCOy; 100,09 50,05
Kamuufl xaopmeTeslt . . .« 4 v 4 v b .. . CaCl, 110,99 55,50
Marunit asotaormens® . . . . . . . . . . Mg INO;):z 148,34 74,17
Marualt gsyyrnexuc/a# Kuwermift . . . . . . . Mg (HCOs): 146,36 73,18
Maruu®t kpemaexmenms® . . . L L . L L L L MgSi0, 100,38 50,19
Martuff cepuoRmcaE¥ . . . . . . . . . . . MgS0, 120,37 60,18
Maranft ceprogncmu} sommmft. . . . . . L . MgS04-7HO 246,48 123,25
Marsaft yraepemaft . . . 0 L L . . L . . MgCO, 84,33 42,17
Marsnft xgopueTd L . . . . . 0. . . ., MgCl, 95,22 47,81
Hatpud azotmoxmemft . . . . . . . . . .. NaNQO: 84,99 84,99
Hatput ppyyregmemmli . . . . . . . . . . NaHCO, 84,01 84,01
HaTpnft xpemuexuenu®t . . ., . . . . . . . . NapS5i0, 122,05 61,03
HaTpui cepHacTOKHCAHA . . .+ « « o . . . N2,80; 126,04 63,02
Hatpui ceprordensl . . . . . . . . . . . Na, S0, 142,04 71,02
Hatpuilt docdoproracsli oaB03IMEeHHUA BOJ-
HHE + 0 v v v e e e e e e e e e NaH,PO,-2H,O 156,01 156,01
tHarpud gocdoproxuc? nBYXsaMeHHEIT BOX- P
S . - S Na,HPO,.-12H.0 358,22 179,11
© Harpufi docdopuoruc it BoAREE . . . . . . Na;PO4 - 12H.0 380,13 126,72
“Harpait docdopuokmcawti . . . . . . . .. Na;PO, 163,94 54,65
Harpult yorexmesmi . . . . . 0 . . . . . Na.CO, 106,00 53,00
‘Hartpult xnopueTei® . . . . . . . . . . .. Na(l '58,44 58,44
'Cepefipo 230THOKHCROE . . . . « + « - . .+ . AgNQ, 169,87 169,87
© CepeBpo CEPHOKMGMOE « + & « & « « « + « . Ag,S0y 311,80 155,90
Cepelpo YPABRHCA0 . o . & = 2« « .« & . . AEgCOa 275,75 137,87
Cepefipo XJOPHCTOS « .+ + v v 4 v o o o -« gCl 143,32 143,32



15-4. PACTBOPUMOCTh HEOPTAHWYECKHX COEIUMHEHHA B BOIE

" Rpacraxm- PacTaopasocts Geasbaporo semiecTsa 5 npoy;r.:m.éx waces (r/100 v pacteopa) mpH
HEIECTEA ”"lmm
AR 100
Al (S0.4)s 16H.O | 27,5 276|278 | 28,0 (28,8 — J31,0| — |53,0(112°C)
FeCly 6H:O | 42,7 | 45,0 | 47,9} 51,6 | — — — - —
FeCl, 2,5H:0 —_ — —_ -— — 175,9179,0| — —
FeCl, — _ —_ —_ —_ — — - | 84,0 84,4
FeS0, TH:O 13,6 17,2 20,8 | 24,7 | 28,6 32,6 — - —
FeS0, HO | — —_ — —_— — —— -— | 30,4 24,0
NH.NQ, — 85,0 59,3 | 64,1 | 70,8 | 74,7 | 78,0 | 80,4 | 85,7 89,5
NH.Cl - 22,724,911 27,1 129,3|31,4(33,535.61 39,6 44,0
(NH.). 50, — 41,2 |1 42,1 ( 43,0 43,8,] 44,8 [ 45,8 | 46,7 | 48,5 50,5
Na,C0O, 10H:0 6,0|10,9(17,9| 28,4 | — — — -— -
Na,CO, HO )| — } — | — | — |32,8)32,1]31,7)31,1 30,9
NaCl — 26,3 | 26,3 | 26,4 ;26,5 | 26,7 | 26,9 27,1 27,6 28,2
NaNQ, - 42,3 | 44,5 | 46,7 | 49,0 | 51,2 | 53,3 | 55,5 | 59,9 63,8
Na, PO, 1I2FLO | 6.1 — | 12,7 — | 18,9} — -_ — —
(25°C)
NaPO, 8H,0 ) — — — —_ —_ — 35,2 = —
Na;PO, 6H.0 | — —_ a— - —_ —_ — | 40,9 48,6
15-5. TABJULA 3AMEP3AHHUY PACTBOPOB
¢, °C B?ﬁ%n:ge SZE- ¢, G Be‘:x?nﬁ: 92:- {, °C Ili;sao% Be-
Als (S04, HC ) NaOH
—; 12:13 —10 7.7 | —5 5,7
—9.6 23,9 '_:;g ]g'g
—12,0 27,2 (NHa)2S0 289 19'1
- 7o —26 20,4
C&Cl - + —_
: —10 28,0 2;64 gi'g
—18,5 39.8 - ,
—10 14,4 —10 40,5 —17,8 95,0
:-gg 21,3 —10 26,5
25,4
' 0 29,5
—40 28,6 '
— 49,8 30.6 NaCl 6 32,4
10 33,7
-5 7.9 15,2 38,8
—15 18,7 !
10 (5.9 —20 226 4.5 46,0
:20 22’3 —21,2 23,3 8 47.8
—40 29,9 —ig g‘z.g 12,3 51,0
—85 33,1 5 25:6 20 52,1
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Begeo, . Beanonnoe . Beasoanroe e
h*c seufe’ﬂ?o?e%' £*C | pemectno, % £.°C | yemecteo, % ¢ °C n?&ﬁﬁ.ﬁﬁ,
CepHaR xucaoma
—0,2 1 ~38.5 48 -37,75 66 4,1 87
-—1,2 4 —34,2 60 —40,3 67 40,5 88
—~3,7 8 —30,4 52 <39 —4,3 89
—5,5 10 —28,3 54 —28,1 76 —10,2 a0
—7.6 12 -—25.9 56 —19,4 77 —17.,3 91
—9.,9 14 —24.8 57 —13.6 78 —25,6 492
--12,6 16 —24.4 57.6 —8,2 79 --35,0 93
—15,7 18 —24.5 58 —3,0 80 —37.,8 93,3
—19,0 20 --24 .85 59 +1.5 81 —30.8 94
—22.7 22 -25,8 60 +4.8 82 —21,8 95
-—26.7 24 —27,15 6l «+7.0 83 —13.6 56
—31,1 26 —28,85 62 -+38,0 84 —6,3 97
—35,9 28 —30,8 63 48,3 84,5 40,1 a8
—41,2 30 -33,0 64 7,9 85 +5,7 49
< —41 —35,3 65 +6,6 86 +10,45 100
Coaeprmanne Cogepmazae Co,
t,°C | ecaofoagoro 4 °C catarioro ¢ ¢ iy ¢, °C c:n oG
505 % 500 % 50 % 50 %
Oxreyn
+9,5 1 —l4,4 19 +17,1 30 -+31,8 50
+4,95 5 —11,0 20 +26,9 35 +22.5 55
-2, 10 —4,6 22 +33,3 40 -+7,1 60
—11,3 15 -+1,5 24 +35.,9 45 —0,35 65
—16,9 8 44,35 25
15-6. IJIOTHOCTh BOAHbBIX PACTBOPOB, COJEN
b, 13
CopepmanEe ILroreocTh, oM
BEWECTEE
A NPOUEH-
TAX Macth
Al (50, 1 o, | NeNO, | NHG [NH),S0.| Naco, | NaCl | naNO ,
ggg?:mg) u;n(?B"'é. npseg‘}".c n;fsls“c npﬁmgﬂ"é apa 20°C {npn ?‘J’C npd 2(!“'('- 2‘52‘(‘: npna20°?: nr:g'liﬁqc
1 1,008 | 1,007 | 1,009 | 1,002 | 1,001 ; 1,004 | 1,009 |£,005] 1,005 | 1,009
2 j,019) 1,015 | 1,008 t,006 | 1,005 | 1,000} 1,019 |§,013] 1,012 | 1,019
4 1,040 | 1,032 | 1,038 1,015 | 1,011 | 1,022 1,040 | §,627| 1,025 | 1,041
6 1,061 | 1,049 | 1,058 | 1,023 | 1,017 | 1,034 1,064 [1,041) 1,039 { 1,062
8 1,083 1,067 | 1,079 | 1,031 | 1,023 1,046 1,082 (1,056( 1,053 | 1,085
10 1,105 | 1,085 | 1,100 | 1,040 | 1,027 | 1,057 | 1,103 (1,071 1,067} 1,(08&
12 1,120 | 1,104 | 1,122 | 1,048 1,034 | 1,069 | 1,124 (1,086 £,082 —
i4 1,152 | 1,123 | 1,145 | 1,057 | 1,040 | 1,081 | 1,146 1,101 1,097 { -
16 1,176 | 1,142 | 1,168 | 1,065 | 1,046 | 1,092 — J1,16| 1,112 ——
18 1,201 | 1,162 | 1,191 | 1,074 1,061 ) 1,104 — 11,132 1,127 —_
20 1,296 | 1,182 | 1,214 } 1,083 | 1,057 | 1,116 — [I,148] 1,143} —
22 1,252 - — — 1,062 — — [1,164 — -
24 1,278 — —_ 1,101 — 1,138 — 1,180 1,175 —
26 1,306 — —_ — 1,073 — ~— | 1,197 — —_
28 1,333 | 1,268 | — 1,119 — 1,161 —_ — 1,209 —
30 — 1,291 | — — -— 1,172 — — 1,226 —_
35 — 1,353 | = 1,151 — 1,200 — — 1,270 -
40 — 1,417 — 1,175 — 1,228 - — 1,318 —_
45 -— 1,485 ] — — _— — —_ — 1,368 —
50 — 1,651 1 — 1,226 —_ 1,283 — — — —
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15-7. ITVIOTHOCTh PACTBOPOB CEPHOH KHCJIOTHI ¥ OJIEYMA

Conepeamne HySO,
B NpOUCATAX Macchl

TLnoTHOCTE, Ffent

npn 15°C | mpa 20°C

TLOTHOCTY, Ffekd

wpr 15°C | mpa 20°C

- N N R

£5888

1,006
1,013
1,020
1,026
1,033
1,040
1,047
1,054
1,081
1,068
1,105
1,142
1,182
1,222
1,307
1,399

Conepmagge HoS50,
B OPOUSHTAX MACCE

Ceprag Kucaoma

1,005 60

1,012 62

1,018 64

1,025 66

1,032 68

1,038 70

1,045 72
1,052 74

1,057 76

1,066 78

1,102 80

1,139 90

[,i178 92

1,219 95
1,303 100

1,395

Oneyn .

1,502
1,524
1,546
1,562
1,59
1,615
1,639
1,663
1,686
1,709
1,732
1,820
1,829
1,839
1,836

1,498
1,620
1,542
1,565
1,587
1,611
1,634
t,857
1,681
1,704
1,727
t.814
1,824
1,834
1,831

Copeprkudie caolog-
worg Sy B apoues-

Tnot#oCTE, TiEME

Copepmanste ¢poGoa-
Horg 50y 8 npcHteyTax

TMroraceTs, riest

Tax Macchl pe 15°C npa 20°C MACCH pu 15°C ape 20°0
1 1,839 1,834 15 1,885 1,879
5 1,851 1,846 20 1,902 1,896
10 1,868 1,862 30 1,937 1,930
15-8. [MIOTHOCTbh PACTBOPOB COJITHOA KHCJIOTbI
Copepwamne HCL 8 | [lnotaocts mpe || Conepwague HCI B b OpR | Conepmanne HCl g | [InoTROGTS npa
apoueATAR Macchl 20°C, rjcmd TIPOLEETAX MACCH 2°C, rfcm? NpOLEHTaX MACCH N0°C, riem
i 1,003 14 1,068 28 1,139
2 1,008 16 1,078 30 1,149
4 i,018 i8 1,088 32 i,159
6 1,028 20 1,008 34 1,189
8 1,033 22 1,108 36 1,179
10 1,047 24 1,119 38 1,18%
12 1,057 26 1,129 40 1,198




15-9. IJIOTHOCTh PACTBOPOB EAKOrO HATPA

Co#:g:;]al;ne mﬂoec_rh Cogrxqe;)gﬁm;e l'l.mnog:'rb C‘m}&':g?lm;: l’bmno;an Gu;;fmn:e l'bn‘rmsrb
| Triew | A | e | e ) how” | AT | e
1 1,010 14 1,153 28 1,306 40 1,430
2 1,021 16 1,175 30 1,328 42 1,449
4 1,043 18 1,197 32 1,349 44 1,469
6 1,065 20 1,219 34 1,370 46 1,487
8 1,087 22 1,241 36 1,390 48 1,507
10 £ 1,109 24 1,263 38 1,410 50 1,525
12 1,131 26 1,285
M

{5-10. TUIOTHOCTH BOJHBIX PACTBOPOB A MMUAKA

Conepianie NH, [MnoTHOETE IR Canepwanne NHy | TloTRcets npn TlhaTHOCT b RpR Cogepxarne NHy
B OPOHEATAX Macthl 20°C, riem? ‘B NPOLUEHTAX MacChi 20°C, rfem? 20°C, rieu? INPUEATAX MACCHE
1 0,994 12 (3,950 22 . 0,916
2 0,990 14 0,943 24} 0,910
4 0,981 16 0,936 26 0,904
6 0,973 18 0,930 28 0,893
8 0,965 20 0,923 an 0,892
10 0,958 i

15-11. IMOTHOCTh ¥ KOHIIEHTPALHA H3B ECTKOBOr0o MOJIOKA

072

Conepxanue Cad Coaepkanue CaO
T e I —
10 0,99 1,009 1,31 160 14,30 1,119 18,80
20 1,96 1,017 2,59 170 15,10 1,126 19,95
a0 2,93 1,025 3,87 180 15,89 1,133 21,00
40 3,88 1,032 5,13 190 16,67 1,140 29,03
50 4,81 1,039 6.36 200 17,43 1,148 23,03
60 5,74 1,046 7,68 210 18,19 1,155 24,04
70 6,65 1,054 8,79 220 18,94 1,162 25,03
.80 7.54 1,061 9,95 230 19,68 1,169 26,01
90 8,43 1,068 11,14 240 20,41 1,176 26,96
160 9,3 1,075 12,29 250 21,12 1,184 27,91
110 10,16 1,083 13,43 260 21,84 1,191 28,86
120 11,01 1,090 14,55 270 22,55 1,198 29,80
130 11,86 1,097 15,67 280 23,24 1,208 30,7t
140 12,68 1,104 16,76 200 23,92 1,213 31,6k
150 13,50 1,111 17,84 300 24,60 1,220 32,54
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15-13. HACBINHASL MACCA MATEPUAJIOB (1/m)

Herawenas msmecTs 1,0 ["Aunozenm 1.2
lawenas mBecTh 0,6—0,7 [pasuti 1.6
INoeapennaa coMb KamenHas 1,0 OOoHOKEHRRIE A0JOMUT 1,0—1,2
MNomapennan coms BRBapouHas 0,75-—0,8 AKTABMpOBSHHEH YTONB 0,25
Coga 0,6—1,2 AaTpausr 0,7—0,8
Kwapuesui necox 1,6
15-14. HOHOOBMEHHBIE MATEPHAJIBI
Hachmman Macea, T/ml E E‘ s.f.g."‘
1 °° £
Marepnes Poed 0% | omnoro | S5 | Bo| BE [T yemen
. npodyHKTa Sx8 E g_‘; Eol
«88{ 557 682
Cymdoyrons 1-ro copra: )
kpyusng CK-1 ¢,5—1,2" | 0,67—0,70 — | <30 170] POCT %696-51*
menxuft CM-1 0,25—0,7 | 0,69--0,79] — <230 160y To e
Cymboyroms 2-T0 copra:
kpymanfi CK-2 0,5—1,2 10,67—0,70 | — | <30 1450 . .
memguii CM-2 0,25—0.,7 0,60--0,79 — | <30 130 . .
Katuonar KY-1 0.3-~2,0 0,6—0,75 1 0,33 | <50 | 1200| XTY M 107-58
Karnoautr K¥-2-8 0,315—1,256 | 0,7—0,83 § 0,34 |40—60| 2250/ 'OCT 5.1428-72
Karuonur KY-2-84C 0,4—1,5 | 0,75—0,9 10,33 [45—65 6000] MPTY 6-05-952-65
K arnennr KB-4-I12; 0,3—2,0 | 0,68—0,82 | He | <75 | 3600 MPTY 6-05-902-63
Sonee
8 Harpuenoff dopme: - —_ 0,17 | — —
B BOﬂOﬁ))J.HOﬁ thopMe — — 0,33 — —
Amuonur AH-31 0,4—2,0 | 0,72—0,75 | 0,31 | <10 | 3270 ['OCT 13504-68
Awnount AB-17-8 0,355—1,25 0,74 0,33 [35—50| 6600 To me
Arnonur AB-17-8qC 0,4—1,25 0,74 0,33 |40—60| 14500 ., .

MprAMed a iy a: [, Kathoruty KY-2 npuceoen Fo¢yAS[CTEEHENS 388X KogecTas, OH OTJEYZeT¢s XopoweR
CTONKOCTRIO K 11 €/1093M B XHCAOTAM ¥ NDEMEHSeTeR RPH TeMDepatype 120—]130°C.

2, Anpomar y AB-17-8 npAceoeH [ocyn@peTBesHEE SHAK KadecTea,

3. CroRmoc Th npRBencHa no npefickyrauty Mo 06-01 [CRATETAYECKHE CMOME! B IVACTHYECNHE MACCH,



BEAIPATOPLl THNA AA

OnuT SKCONYaTaliH AeaspaTopOs THOA
JCA npomseogHTeawHOCTBIO oT S go 300 T/z
noKA3aN HEKOTODHE ReJOCTATKH pacnofoie-
uns GapOOTaMKOTO YCTPOHCTBA B measpaTop-
#om Gaxke. B pAme cayyaes npH HeaOCTaTOd-
H0 KAYECTEEHEOM BHIIIOAHEHKH pafor MO yCTa-
KOBKe ycTpoRcTBa B Gaxe B gatbpefillleM npo-
WCXOLHIH OTPHBL B MecTax cBapkd. Taxoe
Ke ABjJex#e Hadmomanoch TIPH MORHILEHHOM
garpese BOZH B JReasparope, T. €. IpH
CPeHeBIBEIDCHHOR TeMNepatType BOOH H KOH-
JEHCATa HHMe NONYCTHMOR B COOTBETCTBEH-
"0 DpH §OALWINX pacxoXax Napa, MocTyaw-
mero Ha Hapborax.

CymecTeeHHHM HeOCTATHOM  pacono-
Wepa GapSoTamHoro yoTpofieTBA 3 measpa-
TOpHOM O0aKe HBAAETCH TAKKE MOBLIMICHHAR
woppoana GaKa, CBA3AHHAS ¢ TeM, 4TO XHMH-
yeckd o6paloTaHnas BONA, TNOCTYNAWEIaA
B fak, npoiieAMas TOMBLKO NEPBYIO CTYNeHb
HEasPauHl, COZEPHHT JHAYHTENLHOR KOJE-
98CTBO ATPECCHBHEIN Ta308.

B cenan ¢ #anomennnuM LIKTH am. Tloa-
3yHOBA' pazpaboraHa HOBaA KOHCTPYKUHS
Heasparopo THma DA, AByXcTyneH9aTHX
GapOOTAKHEX aTMocepHOTO RaBnespsa. OrtH
LeaspaTophl OTAHYAOTCA TeM, 4To Gaplorax-

NPHJIOJKEHHE

uoe ycTpoRCTEBO B HHX pacronaraeTcs B WHXK-
Hell 4§CTH ReaspALHOHRON KOJOHEH.

KonoRKa yCTaHaBIHBASTCH HA AeaspaTop-
MHfi GaK CTAPOA KOHCTPYKIMH.

TMoppon xuMuvYeckd 0OpaGOTaHHOR BOAH
A KOHIeHCATa OCYMECTBIASTCR B BEPRHWO
qacTh KOJACHKH, Nap NOABOOINTCA B MApoBOe
NPOCTPANCTRG feaspaToproro 6aKa co cropo-
HY, TpoTHBONONOXKHOA KoAobke. Takoft noa-
BOJ mapa ofecneTHRAeT HANRKHYID BEHTHAN-
HHH M[APOBOTC o0beMa ReasparTopHoro GHaka.
Jaa npHcoeRHHeHHS KOMOHHHPOBAHHOrO npe-
LoXpanuTemwHoro ycrpofictpa B Gake mpefy-
tMaTpuBaeTCA NEpejHsHas BOPOHKA, a4 B fa-
pPOBOM  MpOCTpaEcTBe — MaTpySek.  OTBOX
JLeaspHPOBAHACH BONB OCYUIECTBARETCH CO
CTOPOHB!, NPOTHBOMOJQIKHON KOJOHKe.

[TpeaMymiectBa  HOBEX  JeaspaTopos
¢paBHUTEALHO ¢ AeaspaTopamu THna [JCA:

1) noBuiigHRAR 38B0ACKAA OTOBHOCTh;

2) cHHMEHAS MeTAJN0eMKOCTH;

3) ynpoliedde MOHTaXa;

4) mosnmesnHe  SKCMAYaTanHOHEGA Ha-
JEXHOCTH;

5) ymeHblueRHe KOPPO3HH A€a3paTOPHHX
GaxoB.

Huke OpHBedentl raapHTHHE pasMepH
neaspatopos THma JA.

Thnel KeaspaTopoB
Paauep, MM
JA-S IA-ID JOA-15 JA-25 JA-ED HA-75 JUA 10
Ofman sucota . . . .| 3598 3950 3950 4262 4354 4522 4612
HOuametp Gaxa . . . .| 1200 1600 1600 2000 2000 2200 2200
Bucora or onop A0
ocr GaKa . . . . . 808 1016 1016 1208 1216 1324 1324
Bricota ot onop po na-
MHHLUETO YPOBHT BO-
B . o = o s .+ .| 1156 1476 1476 1788 1796 1964 1964




Kak BHxHo B3 cpaBienua ralapHTHLIX
pa3MepoB Iea’palHOHHBIX YCTHHOBOK HOBOTO
THOA ¢ feaspatopaMu Tana [JCA, ofwas Bu-
coTa HX yBeamdniack Ha 60—700 mm.

210 ypeawdeHHe, He MMEIOLICe NPHHLMH-
NHANBHOTO IHAWEHHA TpPH YCTAHOBKe Aedspa-
TOPOB B 3auHAX BuicoTof |2—!4 M B Goaee,
4 TaKkMe TNPH OTKPHTON YCTAHOBKE 1easpaTo-
POB, MOXET BLI3BAThL Cephesible GCIOKHEHHA
PR KOMOOHOBKE B JNAHHAX BEICOTOR 10
CTPOHTEABHHX KOHCTPYKI## 6—8 M. B Takax
3/AHMAX PAsMellaloTCH BCe KOTe/bHEIE C KOT-
aamn AKBP ana paloret Ha rase w masyre,
a TAKXKE ¢ TAIOMA3YTHHMH KOTAAMH HOBHX
KoHerpyxunf cepun IE.

A9 pelleHHA 3TOrO BONPOCA ORHOBpE-
MeHHO ¢ pa3paloTKOH geaspaTopoB THRa LA,
LKTH uM. Ilon3yaoea CoBMeCTHO ¢ 3aBOAOM-
HIIOTOBKTEAEM PACCMOTDRIH  BOSMOMXHOCTE
palioTH LeHTPODEXHWX NHTATENLHWX BACO-
con THma LHCT © ymesbliesdeM RCANOpa Ha
BCACHIBRIGIINX natpyfkax Hacgcos. B pe-
3y/ALTaTe HCCTMeNOBAHHR ITOTC HOAPOCA MpH-
HATO pellleiiHe O BOMOXKHOCTH YMERbLUICHHR
Moanopa Ha BCAacHBAOIHX NaTpybrax Haco-
coB tuna LIHCT no 4 m Ge3 yuera reapas-
JAEYECKHX CONPOTHBASHHA BCACHBAONIEX MACH-
crpasiefi. 310 pemieHHe AT BOSMONHOCTH
npR YCTaHOBKe Keaspatopos thna A pme-
CT0 NpPEeAYCMOTPEHHHX pa3paGoTaHHLIMI pa-
Hee THOOBLIMH MPOSKTAMH KOTEAbHHLIX 1easpa-
Topoe thHiia JiCA, cEH3HTbL BHICOTY YCTaHOBRH
NeaspaTopos,

bile TIPHEEAGHH NaHPHeE MO figasparo-
pam thna JIA DpowsBOmHTeAbHOCTRIO OT § AO

100 t/a. B ¢Ba3n ¢ TeM, 4yTo paspabuTka pa-
Goynx  yeprexefi  geaspatopor  JIA-150,
JA-200 1 [A-300 He Owa 3akoHYeRa KO
BPeMEHH COCTABJCHHA HACTOAIIErG CNpanoy-
RHKA, ZaHuble TO 3THM IE85PATOpaM He NpH-
BoxATca. ONHAKG CAeAyeT uMeTb B BHRY, 9TO
HX BWCOTA TaKkKe YyBeAuuHBderTcA Ha 600—
800 mm.

TIpOA3BOACTBO HeAIPATOPOB HOBOLO THMA
Ha TaramporckoM  KOYeNbHOM 3apoge naa-
HHPYSTCH HauaTe B GAHMafinee BpeMd OLHO-
BpPEMSHHO CO CHATHEM C TPOM3IBORCTRA fea-
apatopos THna JCA,

HarotoBneHne neaspaTopHHX Gakos, He
BXOAAIGAX B OGBEM 3a80JCKOA MOCTABKH, e
Hameuaerca. JIna HaroTORAeHHS 6Gaxkop CHaa-
MH MOHTaXMHHX OpT&HHBaU.Hﬁ HJIN MECTHHX
3aBOJOB HECTAHAAPTHIHPOBAHHOTO oBOpya0Ba-
HHA YepTedMH CAeAYVeT IANPAMMHBATL HA 34ABO-
Lax-MOCTARBIMHKEX Lea3paTofon.

NKTH um. [loasywosa noaroToBaeHo
TeXHHUeCKOe 3ajakye Ha paszpaloTky Obakos
AR HeaspaToOpOB aATMOCEpHOTO AABJIEHMS
¢ faptoraxeM B Xoaoure. Yeprexn sTHx Ga-
KOB SYAYT BAIOAHEHB B3aAMeH weprexeil, paa-
paSoransex B 1968 r. UepHOBHUKMM Mamn-
HOCTPOHTENLHHM 3aBOZOM.

Hogpne peaspaTopHbie OakE [RCCUHTH-
BAOTCA HA 15—20-MHEYTHHIH 3amac MpH HO-
MHHaALHOA NPOHIBOAMTENLHOCTH REA3IPATOPOR.
IMpeanoaaraetcs paspaGoTka ABYX BapHAHTOE
KOHCTPYKUHH G2K0B: AASA H3rOTOBACHHSA Ha
34B0MaX — o cepHUECKEMH AHUI(AMA H IAS
H3ICOTOBJEHHA CHAZMH MOHTAMHBX OPranU3a-
HMA — ¢ KOHHYeCKHMH LHHULAMEA.
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