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Coxpamemm H TePpMHHLI

AT'C — a30THO-IelIMeBasi CMECh B CHCTEME KOHTPOJIs LIEJIOCTHOCTH TEXHOJIOTHYE-
ckux xananos (KL{ TK);

A3 — aBapHiiHad 3aIUTa;

BIIIT - maporeHepaTop MPOMEXYTOYHOTO KOHTYP2 PEaKTOPHOIO OTACICHHA,;
BA3 - GsicTpoaeiicTyronian apapulinas CHCTEMa 3aMIUTHE PEAKTOPa;

BB — Gacceiin-6ap6oTep jin apapuiiHoro npreMa H KoHNeHcaunyn napa KMIILL;
BB — 6acceiin Beiaepxxu orpabotanHeix TBK;

BEBTK — 10 Xe A1 TEXHOJIOTHIECKHX KaHAJIOB,

BC — 6apaban-cenaparop;

BTB, BIITB — 6ax c60pa TpamHsiX Boll, IpOMEKYTO4HEIE 6aKi TPARHBIX BOL,
BUK, KBUK, BCKB — 6ak 9iCTOr0o KOHACHCATa; KOHTPOILHBIH 6aK YHCTOTO KOH-
JeHcarta, 6axu c60pa KOHTYPHBIX BOJ,

BA - BhINIapHOH anrapar,

BPXJI — BogHO-paHaLMOHHAA XHMHYECKas naboparopus.

BXP — BOIHO-XMMHYECKHH pexum;

I'TIK — riaBHEIH NpeAOXPaHMTENLHBIA KIIaNaH Uil CHIDKCHHA JaBJICHAA Napa,
['IH — rnaBHsi% (UPKY/ISUHOHHEIA HACOC KOHTYpa PEakTopa;

KJIT" — koHAeHCaTop-Aera3arop,

KH-1, KH-2 — KOHZeHCaTHbIE HaCOChI IEPBOI0 H BTOPOT0 HOXAbEMA;

KMITL] - KOHTYp MHOFOKPaTHO# NPHHYXHTEILHON LIHPKYJIALMH;

KIIT — KOHAEHCATHO-NMTATENBHBIH TPAKT SHEProbioxa;

KO — ycTaHOBKa OYMCTKH KOHIEHCATA,

M®, ®CJ] — mexanuseckuit GHIBTP, PWILTP CMEWIAHHOTO ASHCTRUA,

HTB — Hacoc TpanHbIX BOJ;

HTY — HacocHO-TeIw000MeHHasA YCTaHOBKa,

MHJI - nozorpesateb HA3KOrO JARIEHUSA B CHCTEME PETEHEPaTHBHOTO NOAOrpe-
Ba TYpOMHHOro KOHACHCATA;

I, [IT'Y - naporexepaTop, NapOr¢ HEPUPYIOMias yCTaAHOBKA,

[IKTC —~ npomexyTouHbiif KOHTYp TEIIOBBIX CeTei;

IIB — ApOYHOTIOTHBIH GOKC;

PBMK — peakTop Gonb1mofi MOIIHOCTH KaHA/ILHBIH;

CADC — CuosieHCKas aToMHas NEeKTPHIECKasd CTaHIIu,;

CBO-1, CBO-2 ¥ T.A. ~ YCTAHOBKH ClIELHa/IbHOM BOKo0UHCTKH ADC;

COCTT ~ crcTeMa BOASHOTO OXJIaXICHAs TypOoreneparopa;

CITuP — cucTema HpoAyBKH U pacxonaxnsanay KMIILL;

CIIl — cenaparop-maponeperpesarens Ui MNOACYLIKH BJXHOIO napa mocne
H;

CDYV — 31eKTponu3Has yCTaHOBKa I BRIpabOTKH BOXOPOAIA;

CC, KC — cenapatop - c60pHHK, KOHIEHCATOCOOPHHK;

CV3 — cTepxHN yNpaBlieHAs 3alIUTOMH;




TBK, TBC — TeII0BBIACIAIOIHAs KacCeTa, TEIUIOBReMmoman c6opka;

TBDJI - TemoBbIAEIAIOUIHI JEMEHT SHEPTCTHIESCKOTO PEAKTOpa;

TT" — Typ6orenepatop;

TK — TexHonoruyeckuii KaHaa peakropa;

YOI, YCI'C — ycTaHOBKAa OYMCTKH rejIHf, YyCTAHOBKA CHraHHA rpeMydeil cMe-
cH; _

VIIAK - ycranoBKa HOJaBICHHS AKTMBHOCTH Ui CHIDKEHUA KOJIHYECTBA Pagdo-
aKTUBHBIX OTXOJIOB;

V23II ~ yaensHadA 3neKTpHuccKas NPOBOAHMOCTD;

OPK, OPA — pwibTphl pereHepalyi KATHOHATA, TO k€ aHHOHUTA;

ODJI - GuabTPYIOLIMIA IEMEHT HAMBIBHOTO MEXaHHUECKOTO (GUIILTPA;

XBO - ycraHOBKAa XHMHYECKOH OYHCTKH BOJIKI,

XKO, X)KTO —~ xpaHAnume XHIKAX OTXOAOB, TO Ke KHMAKUX H TBEPIBIX OTXO-
IOB; ‘

X1 — xummgecknii mex;

LIBJ, ITH]] — usa#HAp BEICOKOTO JaBieHUA, HIWIHHAP HH3KOIO JaBIc¢HHA TypOo-
YCTaHOBKH,

IIPEJHC/TOBHE

Tennonocumenem u pabouum meioM HQ MENIOBHIX U AMOMHBIX NeKmpuye-
CKUX CMaHYuAx feniemca 600a u 600AHol nap. Om cmenenu ux Yucmomoi u
YPOGHS ROOOEPICARUSL KOPPEKYUOHHBIX O0DABOK 80 MHOZOM 3GBUCUM HAOEIHCHAA
paboma 3nepeemudeckozo obopyoosanua. Ha ASC x mpaduyuonnuim 3adasam
B800OHO-XUMUYECKO20 pedcuma 0obasntemca neobxooumocmo 2nyboxoti ouucmxu
MEXHOROZUYECKUX U CIMOYHBIX 600 HA CREYSOOOOYUCINKAX, AHANU3A 2A308bIX CMe-
cetl u 6OOHBIX PACMBOPOS, YACMO 6 YCI0BUIX NOGLIUEHKONU PAOUAYUN U OZPAHU-
YeHUs BPEMEH.

Yposenv mpeboeanuil k IKCNIYamayuOHHOMY NEPCORANY XUMUYECKUX Yexos,
mpaouyuonno sucoxuti na TOC, na A3C cywecmeenno nosviwaemca. B npo-
2pammy npoBEPKU 3HAHUI CEYUARUCMOE GKNIOUAIOMCA HOPMAMUGBHbBIE, MEXHON0~
ZUYecKue @oNnpochl, GHEOPAIOMCA ABMOMAMUIUPOSAHHbIE CUCMeMbl OByYeHus
(AOC) u xomnvlomepnvie mpenaxcepbi. IlIpu smom npaxmuiecku omcymcmeyiom
AU 3HAYUMENbHO ycmapenu y4ebuvie nocobus, npusearnmsie nOOOepICcusamn
meopemudecKue 3HaHUA U NPAKMUYECKUE HABLIKU NO BONPOCAM IKCIYaAmMayuu
8000N0O20MOBUMENHOZ0 0OOPYOOBANUA U OP2AHUZAYUU BOOHO-XUMULECKUX pe-
acumoa Ha TOC u ASC.

TIpedcmasnennan HUMAHUIO YumMamens KHu2a GKRIONAem Oecsimb pasoenos,
HAYURAR OM ONUCAHUA Menno8oll cxemut anepzobnoka AIC u 3akanyusas memo-
damMu XUMUYECKO20 QHANU3a U OP2AHUIAYUOHHOL cmpyKkmypoii 800HON paduoxu-
Mmuuecxoi nabopamopuu. 1lo xapaxmepy usioiceHUs KHUZY MOJICHO Onpedenums
Kak yuebHoe nocobue, COCMagNEHHOE NO MUNOELIM PENCUMAM U MUNogomMy 060-
pyoosanuro Cmonencxoii ADC. Koukpemnwiti xapaxmep cxem u obopyoosanus
nomozaem COXPAHUMb CHOPMAIMUGHYIO)» CMPO20CMb 8 ORUCAHUU NPOYECCO8 U
PEACUMOB  IKCIAYamayuu 06opy0oeanus, nod8eOOMCMBEHHO20 XUMUYECKOMY
yexy ASC. Ipu smom 6 onucanue 6KII04EHbI NPAKMUHECKU 6Ce 60NPOCH, C pas-
HbIX CMOPOH Oceewaiowue pabomy KOHKDENHOU CXeMbl URU MEXHOROZURECKO20
yana. Tax, 6 pazdene 9 usnoxicen nepeuetv, XapaKMePUCMUKU u CUCMEMbl NpUMe-
naemuix na Cmonenckoii AIC anepeemuneckux macen — KaK 3a8epuiaiowyasn
Yacmb paccMOMPEHHLIX Gblule NPOYECCOR U ANNAPAMOS SHEPLEMUIECKOZ0 NPOU3-
godcmsa.

Ilpumeuamenerno, umo 6ce paszdenvl KHuzu NPedBaAPSIOMCA MeEOPEMUIECKUM
ONUCAHUEM NPOYECCO8 UNU UIMEPUMENBHBIX CUCTIEM XUMKOHMPONA, UINONCEHHBIX
Husice. Pad 2nae codepoicam npumepst ucnonb308aHUA pAciemubix Wik GHarumu-
veckux memooux (pasdenst 7, 8). Bes knuza usobunyem unmocmpayusmu, 4mo
YIyuuiaem gocnpuimue sumamenem npeorazaemozo Mamepuanda.

Hoxmop mexnuueckux nayx, npogeccop 5. IAPHH




1.20.2. Xpanninine xuakux orxoaos IT ouepenu

XKO It ouepenn CADC BLINONHEHO NPHUMBIKAIONMM K 3JaHHIO
ouepenn. C yueroM rogoseix nocrymiensit JKPO II ouepenu B 3nannu
OYepear yCTAHOBJICHBI:

geTbipe 6axa BBII - nia npreMa BOX SKCIULYaTaUMOHHKIX MPOMBIBOK
06bemoM 1o 1000 M° kaxnpiit;

mea 6aka BKO - win npuema Ky6osoro octatka obveMom mo 1000 M* |
Ab1i;

onun 6ax pesepsuuiit BP oGpeMom 1000 M, mpennasHaueHHLIH L npH
ozHoro 13 BHA0B JKPO B 3aBUCMMOCTH OT BUAA Ae0IaHCHBIX XKHAKAX CPEL, .,

nBa Gaka cMod ¥ aa 6aka nepnuTa oGheMoM 1o 100 M.

Bak nepenusa sox KMIIL] BIIB (o6beMoM 50 M°) npeiHAsHAYEH [UIA TE D
BOB BOJA 3KCOUIyaraLoHHbIX npoMbisox KMIIL u3s Gaxos BBIL, a take nepd
BoB pesepBHoro Gaka BP, TpanHex Box kaHammsaumH. bax TpamHeix Bon B
peiHASHAYEH UIA POMEXYTOUHOro ¢Gopa JeKaHTaToB TPANHLIX BOX w3 Gay
cmon BC, nepnura BIT, Tpanssix Boa U3 CHCTEMBI ClICHKaHAIH3aHH.

B 6akax cmon (BBC n BHC I ouepenu u BC I ouepenu) u Gakax nepnura
OPEeNYCMOTPEHA ACKaHTauMs XWaAKoH ¢asnl. JlekaHTaT ruIpoTpaHCHIOPTOM
BaeTCA M3 JaHHLIX GakoB B 6ax BTB. Teepaas daza - cMoa ¥ NEPIIHT ~ ¢ 11O}
b0 MOKXKIOCA cMol 1 Tiepiata (MCIT) TpancnopTupyeTcs B KOMIUIEKC O
MHpOBaHMA. 4

K cucreMe OCHOBHBIX HOTOKOB OTHOCHTCS M MOHKIOCH! PaJiHOGKTHBHHIX
XO[I0B, TIPE/IHA3HAYEHHLIC /1A NEPEKAYKH OTXO0B U3 Gaka B 6ak ¥ M3 6axoB §
nepepaboTky. B Momkioce co3gaeTca BakyyM ¢ NOMOIIBIO BaKyyM-Hacoca M 1f
Clie 3aNONTHEHHA MOMKIOCA BOJOM NPOHCXOMHT €€ TIepeKadka ¢ MOMOIIBIO CKa
r'O BO3AYyXa. '

s npenoTBpalueHus 3anMBaHuA (CNEXUBAHNA) PALHOAKTHBHBIX OTXOH0R
6aku npoBe/ieH cXaTolil BO3AyX wis Gap6oTaxa. {

Bo u3bexanue koHTaKkTa ¢ arMocepoil H paclpocTpaHEeHHS PaJHOAKTHBH]
asposonelt Ha kaXa0M Gake IPeAYCMOTPEH MHAPO3ATBOP, KOTOPHIH 3aIONHAD
YHCTBIM KOHJCHCATOM. N

Jns npeoTBpallCHNs YTEYKH PaAHOAKTHBHBLIX Ia30a3pO30JILHEIX Cpel H3'
xo0B XJKO mpu BHITONHEHUH THAPONIEperpy3oK, npoaysku JXPO cxaTsiM Bod)
XOM BBIILIEYKa3aHHLIE ONEpAlMA COMPOBOXIAIOTCA HEMpephIBHON OTkavKoH'§
30BBIX cped W3 6akoB ¢ MOMOMBIO rasonyBok. CayBku u3 emkocred XJKO'#
NPaBJIAIOTCA B HACHETATENBHBIN KONIEKTOP BHITKHOM CICHBEHTHIALNY, NP
BApHUTENIHHO MPOXO/S OMHCTKY Ha a3po30abHLIX dwisTpax «daprocy.

2. BOJAHO-XMMHWYECKHH PEXHAM A3C

2.1. HopmApyeMbIie H KOHTPOJIHPYeMbI€ OKa3aTe/IH KadecTna
TeIJIOHOCHTEIN

Bontio-xuMuyeckuii pexkum (BXP) craHumu eCTh CHCTEMa OpraHH3alHOHHO-
eXHHUECKHX MEPONPUATHH, HAaNpaBieHHBIX Ha obecniedenne M NojaepKaHHe
HOpM KauecTBa BOJIHOrO TEFIOHOCHTEIIA ¥ JOMyCTHMOrO COCTORHHA BHYTPEHHHX
noBepxHOCTEi 060PYI0BaHHA OCHOBHOTO KOHTYpa B LEJIAX AOCTIKCHHS Oe3aBa-
pHiAHOH A IKOHOMMYHOU paboTsl 060PYIOBAHHA ¥ IPOEKTHOTO PECYpca IKCILTya-

B noHATHE «BORHBIHA TemnoHocuTens» Aas ADC ¢ KHIBIIMMH PeakTOpamu
PEMK BKIOYAIOTCAL:

o BOJAA KOHTypa MHOTOKpaTHO# NpHHyauTenbHoil wupkyinun (KMIILD;
KOH/IEHCAT TYPOUHBL IO OYHCTKH H MOCNE OYHCTKH;

HachHIIEHHBIA Hap;

OHTaTeasHas BOAA M €€ COCTaBJIAIOLIHE;

BOJZ KOHTYpa CHCTEMBI YIPaBINCHHUS U 3aUTsl peaktopa (CY3).

OcHOBHBIM 110TOKOM, onpezeisiomuM BXP KMIIL, sienserca nuTaTenbHas
Boja. K COCTABAAIOIKEM NMUTATENBHOM BOABI OTHOCATCA, B Y6!

* xoHpEeHcaT TypOuus! — 88;

KOHEHCAT TEXHONOrHYECKHX KOHAeHcaTopos - 0,3;

KoHAeHcar cenaparopa-neperpesareia (CIII) - 10,5;

noanuroyHad soga (CBO-5, CBO-6) - 1,0;

no6asounas Boja (XBO, CBO-4)-0,2.

CocraBnsiolue OMTATENLHOK BOAB ABNAIOTCA TEMIOHOCHTENEM.

Ha Cmonenckoit ADC npuust HeifTpaibHbiii GECKOPPEKIMOHHBIA DEXHM,
OCHOBHBIMH 0COOGE€HHOCTAMH KOTOPOTO ABNAIOTCS:

BeJIleHHE BOAHOTO pexuMa Ge3 KOppeKTHPYIOMHUX 100aBoK;

OTCYTCTBHE CUCTEM INOJABIEHHS PAHONN3a BOAB! CHEIMATLHEIMM METOJAMH;

HEOOXOAMMOCTh OGECTICUEHHMA BHLICOKOM YHCTOTHL MHTATENbHOM BOIH
(<0,1 mxCm/cm).

Boaro-xumuvecknii pexxum ADC XapaKTepH3yeTcs HOPMHDYEMBLIMH H KOH-
TPOMMpyeMbIMK HOKa3aTENAMH KaYECTBA TEMIOHOCHTESIA.

Hopmupyempiii nokasatens xauecTBa TEIVIOHOCHTENS - TIOKA3aTeNb, OIPaHH-
IHBagMp1i npenesiaMd ¥ NOAAEpKHBAcMBIA B Mpolecce IKCILTyaTalHH SACPHOA
SHepreTveckoi ycraHoBku (SIOY). Honnepxkanue mnpeAenoB HOPMHPYEMBIX
Mokasateneif obecneumpaer NPOCKTHHIH pecypc HazexHoi paGoThl peaktopa M
NoBepxHoCTe I HArpeBa U OXJIaXAEHHS 6¢3 CHIDKeHHS ero JKOHOMHYHOCTH.



OTKJIOHEHHE B NPOLIECCE JKCIUTYaTaIlH HOPMHPYEMBIX MoKasaTeneH oT ycra-
ix [OCToM 3navenuii TpeGyeT ONepaTHBHOTO BMEIIATENLCTBA [EPCO-
ruu B paboty cuctem ofecredeHH BXP, a npu HEBO3MOXHOCTH A0C-
Kiil CpOK TpeGyeMbiX 3HaYeHuil - CHWKCHHS MOLIHOCTH WM

HoBJleHHb
yana CTaf
[wkeHIA B KOPOT
ke OCTAHOB peakTopa. -
KauecTBO TCIUIOHOCHTENS HE OKa3bIBacT PEHIAICIIEro BIMSHHMSA HA Hajne

pocTs pabOTEI CTAHLMH, HO HX npoBepka HeoOXoxuMa KaK 11 KOHTPOJIK pa6o;rbf
oTc/BHBIX CHCTEM OTHCTKH, TaK H JjiA OLUCHKH ONTHMAIBHOCTH BCETO KOMILT xﬁ
ca BXP. TTOBbIILIEHHE NPENIENBHBIX 3HACHHH KOHTPOIMPYEMbIX TIOKa3aTele
poker ObITh CHIHAJIOM HapymeHHs HOPMAILHOH SKCIUTyaTalMy pAfa CHCTEM
Jake Y TIOJIEPXAHWH B 3aJAHHLIX MIPEfieax HOPMUpYEMBIX TIoKa3aTenel.
KauecTBO TEINIOHOCHTENS NpH HOpMaJIbHOM KCITyaTandH ADC nonmxHO co-
oTBETCTBOBATh HOPMAM, YKa3aHHBIM B Tabm. 2.

B HACBIIIEHHOM T1ap¢ KOHTPOIHPYETCA MaccoBax KOHIIGHTpAlHA KpeMHHEBOH
xuchoThi e Gonmee 10 MKF/oM°. Omioxenns SiO;” Ha 060OpYAOBaHHMH CHIKACT
3KOHOMHYHOCTS €T0 paboThl.

JKecTKOCT B TATATENLHON BoJe KOHTPOIUPYCTCA C LETBI0 COKPATATL obpa-
30BaHME HAKHIM Ha TEIUIOOOMEHHBIX DOBEPXHOCTAX o6opynoeanmi. B KMIIL]
HOPMHPYETCS KOHUEHTPallus XNIOpUAOB H (bToprmuon. Hx HaxommeHue cnocober-
ByeT HATEHCHBHON KOPPO3HYU ayCTCHMTHbIX CTallcH H HPKOHHEBRIX CILIaBOB.

KoxuenTpauus HeTenpOAyKTOB HOPMHPYCTCA B KMIII] 1 B YHCTOM KOH-
necare. Hamune Macia B GUHIIAEMO# BOZIE YXYAUIACT HOHHBINA obmen, o6Bona-
KuBas CMOJIbl M CHFDKAA HX OOMEHHYIO eMKOCTD. JUisA KOHTYpa OXJIKACHHA Ccvy3
Hapsy C JAPYTMMHE Hoxasatenamu (ta6i. 2) KOHTpOIMpyercs AMOMHHHH, T.K.
kanamsl CY3 HMEIOT aTIOMHHHEBYIO 060JIOUKY.

HopMBI KauecTBa BOXHOTO TEILIOHOCHTENIS MPH SKCILTYaTaliu, IPHBCACHHBIC
B T1abt. 2, yMMTEIBAIOT:

YyBCTBUTEILHOCTD CPEACTE H3IMEPEHUA nokasareneit BXP;

co0MoicHHE KOPpEALUM MEXAY CONEPX AHHEM PaCTBOPCHHBIX 3arpA3Henui
B IHTaTeNBHOM Boge M B Boge KMIIL] (umeeTcs B BULY KOHUEHTPUPOBAHHME NpH-
Meceii nuTaTeLHOM BOMBI 33 CYET YNapHBaHNs NPH NPOXOKACHUH TEILIOHOCHTE-
71 4epe3 aKTUBHYIO 30HY PEakTopa).

Bona noanuto4Has,
5,5+7,2
1,5
10,0
3,0
50
50
2,0
200

n06aBouHas

Koutyp
CV3
4,5+6,2
50
100
100

HOPM
2,0
20

[uratensHas Bona
0,2
2,0
100

KOHTD.

6,8+7,1
0,1

HOPM
0,1
2,0
200
2,0

nocae KO

KOHTP.

Kougencar
- 6,8+7,1

0,2

HOPM
6,5+8,0
1,0
100
5
20
200

2.2. 3aa24ul BOXHO-XUMHUYECKOI0 PeKHMa

KOHTp
1000
50

BoaHo-xUMHUECKHi pexHM CTaHLMA obecneynsaet:
L. Gesonacuyio BemmumHy OTNOKEHHMI Ha IOBEPXHOCTAX TEIUIOBBHIAENAIOMMX
NEMEHTOB M TeXHOJNIOTMYECKHX KaHanoB - He Gonee 100 Mim 32 20000 9acos;

2. Iomycrumsie CKOPOCTH KOPPO3HH KOHCTPYKIMOHHBIX MaTEpHaNOB OCHOBHOTO
lapoBoasHoro TpakTa (PacaeTHYIO HOJFOBEYHOCTh MATEPHATOB oGopyroBanms);
3. BHICOKOE KAUECTBO HAacHIICHHOTO Tapa, He BHISHIBAIONIEE HEOMYCTHMEBIX
OTM0xeHuii B NpOTOYHO#H YaCTH TYpOUHSL.

a=

TpH,

[Tokazarenu
?onyk-rm,

MaccoBas KOHUEHTpa-
n

LHA XJTOPHA-HUOHS, (To-
HA-HOHa, MKT/IM

JKectkocts,
MaccoBad mona Mexw,
MKT/ am°

Hegrel
MaccoBas gons  amo-

MaccoBas nons xenesa,
MHHEA, MKT/ IM

Maccopas  moms O,
Maccosas 1ons Ha

3
MKI/ M

DNeKTPONpPOBOAMMOCTD
3
MKI/JIM

PH mpu 25 °C, en.
mpH 25 Oc, MkCM/cM
MKT-3KB/IM®
Maccopag  KOHIje!
nug Si0;%, Mkr/amM®
MKr/ oM’

MK/ AM

Tab6auua 2. HopMupyeMule W KOHTPOIMPYEMbIE NOKA3ATENH KAYECTBA TEMIOHOCHTENS
KMIIL]
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(¥
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2.3. NonycTtumble oTkioneaus BXP

Peakrop nomxeH GbiTh 3ariymieH NpH HEBO3MOXHOCTH YCTPaHEHHA 3a
3aHHOE BpeMs CIEAYIOIMX OTKIOHEHRI nokasareneii BXP. b

1. Yepes 4 gaca (BpeMs OTBOAMTCA JUIA NPOBENCHHA TOBTOPHBIX AHAIIMN
npoG) mociie yxyamenus xagecrea soasl B KMIII no moGoMy 13 ykasar
HIDKE OKa3aTenei: .
® MOBLILICHHE MACCOBOM KOHUECHTPALMK XJIOPHI-HOHa+(TOPHA-HOHA JO 3HAY

Hus Gonee 150 MKr/am’; 4

nioBbilleHHe 3Hayenus pH=9,0;

MOHMXEHME 3HaueHmH pH<S,5;
e MOBBINICHHE MACCOBOMK KOHLIEHTPALMK MeJIH A0 3Ha4YcHus 6omnee 50 Mxr/

2. Yepes 4 uaca (BpeMd OTBOIMTCH [ NPOBEAECHNUs NOBTOPHBIX AHATIAY
npo6) nocae yXyAueHusi Ka4ecTsa BoAbI B kouType CY3 no mobomy w3 yN
3aHHBIX TI0Ka3aTenei: %
¢ [OBHIICHHE MACCOBOM KOHIEHTpauMy XJIOpHA-HOHA A0 3Ha4YeHHa 1§

MKr/aM° 1 Gonee; ;

noBslLeHME 3HaYenus pH>6,8;

ToHMKeHHe 3HaueHna pH<4,2.

3. Yepes 24 4aca nocJie yxyAnleHnst KauecTsa BOAbI B KoHTYpe CV.
mo6GoMy W3 yKa3aHHBIX HOKa3aTeNel ¥ HEBOIMOXKHOCTH HX NPHUBERCHMA 32
3aHHOE BPeMS B COOTBETCTBHH C HOPMaMH:
® [OBBHINICHHE MacCOBOM KOHICHTPAalWH XJIOPHA-HOHA JI0 3HaYeHuA Gonee

HO He MeHee 100 mMkr/am;

noBbliieHue 3Hayenus pH B npeaenax: 6,2<pH<6,8;

NOHMKeHHe 3Hadenns pH B npeaenax: 4,2<pH<4.5.

PeakTop HO/keH GLITH NEpeBeAeH HA MOHMKCHHLIN YPOBEHb MOIIHA
TIpH CHEAYIOMHX OTKIOHEHIAX NoKa3aTenei: 4

1. Yxyauwenne kadecrsa soanri KMIILL na spems 6onee 4 yacos (Bpe]
OTBOJMTCA [UIf MPOBEAEHNS OBTOPHLIX aHAIH30B Mpo6) mo mobomy M3 yka
HBIX MOKa3aTenei: 4
* MOBBIILICHHE MaCCOBOH KOHLEHTPAUMH XJIOpHA-HOHa+(TOpHI-HOHA 1O 3HAY

Huga bosee 100, Ho He Gornee 150 MKI‘/ﬂMS;

nopbieHye 3Ha4eHns pH B npenenax: 8,5<pH<9,0;

noHMmkeHHe 3Havenus pH B npeaenax: 5,5<pH<6,0;

NOBBIIUEHAE MAacCOBOH KOHUEHTpaHy¥ MeIW 10 3HaueHus Gonee 20, Ho

Gonee 50 MKr/IM’.

CHU3HTb MOUHOCTh peakTopa co ckopocTd 10 % B yac o 50 %. JlomycTun
BpeMa paboThl peakTopa Ha AaHHOM YPOBHE MOUIHOCTH C YXyRUICHHEM KauecTh
soasl B KMIIL] coctanser 3 cyTok 3a kaxabie 3 mecaua pabotsl. [Ipu nepd
MOXXHOCTH TNPHBEICHHA 32 yKazaHHoe BpeMsa KadecTsa Boasl KMIII] B cooTBd
CTBHH C HOPMaMH - PEAKTOP 3arTylIHTh. E
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2. Yxyamense xauecra Boasi KMIII] na npemsn He Gosee 3 cyrok Ha
gakable 3 MecaIa paboTsi no 3xaveHmo pH:

o nosbilieHHe 3Ha4eHus pH B npepenax: 8,0<pH<8,s;

o noHikeHue snavenus pH B npenenax: 6,0<pH<6,5.

CHU3UTh MOLIHOCTH peakTopa no 50 %. fomyctuMoe BpeMs pabGoThl peakTo-
pa Ha JaHHOM YPOBHE MOUIHOCTH C YXYMICHHBIM KaYECTBOM BOXM KMIIL] co-
cTaBnseT 3 CyTOK 32 Kaxable 3 mecaua paGotel. [IpH HEBOZMOXHOCTH NpHBEAE-
HiA 3@ YKasaHHoe BpeMms kadecTea Bons! KMIILY B cooTtBeTcTBHH C HOpMaMu
(ra1. 2) - peaKTOP 3arjlyUIHTh.

2.4. BogHO-XHMHYECKHE NPOLECCHI, IPOUCXOARIHE
B KonaeHcaTHo-nutaTeinHOM TpakTe (KIIT)

KIIT sxmodaet B ce6s obopynosanne n TpyGONPOBOMIBI KOHAEHCATOPA HH3-
xoro aasiaeHua (KHJT), xonneHcatoounctky (KO), noaorpesarens HA3KOro Aas-
neanst (KHJT), neasparopa (J) (puc. 24).

B KIIT nasnenne cosmactcs KoHgeHcaTHeiMu Hacocami I, [I (KH), B nurta-
TENbHOM - ATATENbHEIM 3JiekTpoHacocoM (TIDH).

O6opynosanue KIIT BHINONHEHO H3 AYCTCHHTHBIX H TEPIHTHBIX (YTIEPOIH-
cTeix) craneH, TpyGku KHJT us crmasa MHXK (Menp, Hukens, xene3o). Aycre-
HATHAsA CTIb - 3TO HEpXKaBeomas CTab ¢ SIEKTPO- B XHMHYECKH MOJNPOBaH-
HbIMH BHYTPEHHHMH MOBEPXHOCTAMH.

TTaposoit TpakT
UBJl —-CIN —p- ITHA

KHJ|

BC r
| j |
+ KH-1
P
KO
BO TIDH

L KIIT
A — HA <—— KH-I

‘Puc. 24. Ynpowmennas cxema ADC

Hotn o6ecneenns Borcokoit KOpPO3HOHHOH CTOAKOCTH METaJLI IOMKEH HAX0-
WThcs B maccusHOM cocrosHMH. JTO oBecreumBaeTcs obpa3oBaHHeM Ha no-
BepxHocTy CTaN{ 3aMHUTHOH OKCHAHOMH TUIEHKH 10 PeaKkLBHu:
3Fe + H,0 + 0,50, =Fe;0, + 2H, +2 e.
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OGpasoBaHKe NaccHBHOM IUICHKH MAarHETHTAa B BOJE BHICOKOH YHCTOTEI rf
COZlepXanMK KHCIOpOAa He Gomee 20 MKr/am’ BO3pAcTaeT ¢ yBENHYCHHEM Tf
NepaTypsl, XOpPOWO MPEIOXPaHAET METAI OT KOpPO3uH. IIpH HAIHYMK B B
npumeceit CI', SO,”, CO, uieT paspylueHHe 3alMTHON IUIEHKH 1 CKOPOCTB
PO3HHM NOJA NEHCTBHEM KHCIOPOAA YBENMUHBACTCH, CHIDKeHHE PH yBeHdmag
CKOPOCTb BBIHOCA NIPOAYKTOB KOppO3yH. CaMble HU3KHE CKOPOCTH KHCJIOPO/jy
KOppo3uu — npd pH=7.

Jlns MeZHBIX COIABOB XapaKTepHa CTPYiiHAA KOppo3us B TypOyJNEeHTHOM .
TOKe BBl ¥ obecumnkosanue. Ckopocts xopposun MHK yeennqnsaerca »,§
PEXOMIHLIX peXxHUMaXx. 3

OCHOBHBIMHU 3arPS3HEHHAMH NPH KOPPO3UH ABNSIOTCA OKHCIBI KENE3a H M
AH, B MEHBUIEM KOJNHM4ECTBE MPHCYTCTBYIOT COEAMHEHHA 1IMHKA, KOGaIbTa, Xj§
Ma. [IpOHCXOAMT BBIHOC TIPOMYKTOB KOPPO3MH B BOXY. BRIHOC 3aBHCHT OT Maf
pHuana KOppoAHpYIOIIeH MOBEPXHOCTH, COACPIKAHMA KMCIOPOZAA, TEMIEPATY]
PH cpeasl, cKOpOCTH IBHXEHHS TEILIOHOCHTENS U APYTHX (aKToOpoB. -

CxopocTk nepexosa NPOAYKTOB KOPPO3HH YITIEPOAKCTON CTANH B NHTATe)
HYIO BOJy HauboJiee BbICOKa B nepBhbie 2-3 Helenu pa6oTsl 610ka. B nponed
SKCIUTaTaili{ 3Ta CKOPOCTh CHHXaeTcA. [lpn pabote Gaoka MomuocTsio 10§
MBT u conepxanuu MPORXYKTOB KOPPO3HH B NPELENaX HOPMBL B PEAKTOD B C
noctynaer f0 2,5 kr xenesa u 10 0,5 kr Menu. ITepexon npoaykToB KOppo3 i
MHTATENEHYIO BOAY 3aMETHO CHMXACTCH MPH HENpPEPLIBHOM 06€CCONMBaHMH N
Apl Ha KOHAGHCATOOYHCTKE, pacCUMTaHHO#H Ha ouucTKy Beero (100 %) mota
KOHJEHCATa. ’

Ilpn paspywennu naccusHOM ruieHKH Ha oBopyaosaruu KIIT mposos
NacCHBalyA C MPHMEHEHHEM HMHIHOWTOPOR (HUTPUT HATPUA, HUTPUT KaIAf
T.IL). ,

Komnzaencar TypGumne! 3arpa3nsercs, Kpome NPOAYKTOB KOPPO3HH, €CTECTBE]
HbIMH [PHMECAMH, NOCTYNAIOMUMH B OCHOBHOH KOHZEHCAT C NPHCOCAMH OXI
xuaome#  Boxsl. Oxnaxpawome# ponod KHJ| ssnsercs Boma w3 mpys
oxnaputens ¢ x~200 MKCM/CM, N03TOMy e HE3HAYHTENbHbIE HETUIOTHOCTH
TpyOKax KOHIEHCAaTopa BIEKYT 3a OGOl Pe3KHit POCT 3NEKTPONPOBOIMMOCTH]
KOHJIeHCaTe, TOCTYNAIOMIEM Ha O4HCTKY. 4

Ha ka4ecTBo koHAeHCaTa TYpGHHEI Takke BIMSET KAYECTBO INIOTOKOB BOMHIY
KkoHAeHcaToB, nocTynaiomux B KHJI: nobaBouHoli 1 moanuaroynolt Boxwi, Kof
IeHCaTa TEXHONOTHEeCKHX KOHIEHCATOpOoB, KOHAEHcaTa rpetomero mapa T
GoiliepoB TenIoceTH 1 BHINApHEIX anmapatos CBO, npoayBo4Ho# Boxn dcnaph
renedd, cenapara CIII, konzencara JIBK. KauecTBo rmuraTensHoOil BOJIEI 3aBHC
HE TOJIBKO OT Ka4€CTBA COCTABIMIOLIMX €€ NOTOKOB, HO H OT 3¢ ekruBHOrO Yl
JIEHHA arpecCHBHBIX ra30B (O,, CO;) B KH] u B neasparope. :

HCTOYHHKOM NOCTYMJIEHHS 3THX ra3oB ABJAIOTCA DPHCOCHI a3pHpOBaHH
BO3YXOM OXJI@KAIOWIEH BOJIEI B BaKyyMHPOBAHHOH 4acTH KOHAEHCATOPOB TYf
O, a TAKOKE PATHONUTITIECKHE TPOLIECCH B TEILIOHOCHTENE HpH NPOXOXKACHM
€ro axTUBHOH 30HHI peaktopa. OcobeHHO arpeccHBHA ABYOKHCh yIJIepoja, 1€
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atouas ¢ MPUCOCaMH BO3LyXa, a TaKKke 00pasylomascs NpH BbHICOKOTEMIIC-
]
eHud OMKapOOHATOB.
HOM pasjloxk
patyP

2.5. BoaHO-XHMHYECKHE NPOLECCHI, NPoTEKAlOLHe B KMIILL

KMIILL - KOHTYP MHOTOKPATHOM NPHHYANTENBHOH IMPKYJALAN BKIIOYACT B

G5 06OpyHOBAHHE 1 Tpy6onpososs! GapaGana-cenaparopa (BC), raBHbIX mlp_
e (HOHHBIX HaCOCOB (T'LIH), peaxrtopa (P) cM. puc. 24. i 0YHCTKH TEIIOHO
Ky KMIIL] 8 KOHTYp BK/TIOYCHa HOHOOOMeHHas GafiDacHas YCTaHOBKA (BO).

cn’r;ﬂﬂ Gonpososl H o6opynosanne KMITL] BeINOTHEHB! U3 HepXaBelomeH cTa-

M xrl))éHlOT ¢ NEKTPO- B XUMHIECKH MOJMPOBAHHEIMH BHYTPEHHHMH NOBEPX-

gMH (ayCTEHHTHAS cTans). LienTpanbHas 4acTh TEXHONOTAIECKHX KaHAIOB B
,}:pog;enax aKTHBHOH 30HBI H3rOTOBJIEHA W3 LMPKOHHEBOrO ciuiaBa 125.

OCHOBHBIM TIOTOKOM, OTIPEJIEAIONIUM BOHEIH PEXUM KMIIL], asnsercd nu-
raTeMbHAA BOMA. AYCTEHUTHbIC CTallH KOPPOAMPYIOT B 10 pa3 meanennee. Cko-
pocTh KOppO3MY aYCTEHHTHBIX CTaneli 3aMETHO YBENMUMBACTCA NPHM HAIHIHH
x1opHzioB 1 $TOpHAOE. OHM BHI3EBAIOT PACTPECKUBAHAE CTANH (oxpynuuBaHuc)
H 32 KOPOTKOE BPEMS MOTYT paspyiliHTh METALIOKOHCTPYKLWMIO (ocobGenno B
NPHCYTCTBRH KHCIIOTIPOAA).

Paspymenne oGonouex TBIJ1oB BeAeT K NMOCTYIUICHHIO NPOAYKTOB pacuajia B
KOHTYp, aKTHBHPYA €ro. PacyeTHbIM HyTeM YCT2HOBIIEHO, 4TO IpH colepxaHny
xuopuzoB 500 MKI/iM° paspylIeHHe ayCTEHWTHOH CTANH B YJNOBHMAX PaboThl
KMIIL{ mMoxer HactynuTs 4Yepe3 100 wacos pabotsl. Kuciopox criocobcTBYET
pacTpecKUBaHHKIO CTANH NOA ASHCTBHEM XJIOPHIIOB.

[IponykTel KOpPpO3HH KOHCTPYKIHMOHHBEIX MATCpHaNoB, MOCTyTIAIOMKE B
KMIIL] ¢ nutarensHO# BOAOH, MPOX0As YEPE3 AKTUBHYIO 30HY, KOHLCHTPUPYIOT-
¢, OTIIarasch 3aTeM B KOHTYPE B BUZE NUIaMa M HakumH. HepacTBopuMbic npo-
OyXTB! KOPPO3HH OOBIYHO OCAKAAIOTCA B 3aCTOMHBIX 30HAX H 30HAX € MOHWXKEH-
HOH CKOPOCTBIO LMPKYISH.

Bricokonucnepcrbie NPOAYKTH KOPPO3HH M BEHIECTBA, HAXOMALIKECH B KOI-
TOMIHOM U PACTBOPEHHOM COCTOAHHAX, PAa3HOCATCS BOJOH M OTIAraijoTCs Ha Mo-
BEPXHOCTH OCHOBHOTO KOHTYpa IMpky iy, [Ipumepro 2 % obumero xonndect-
B2 NIPO/lyKTOB KOpPO3MM B3BEUICHB B IWAPKYJLMONHO#H Boje. IIpuMepHO 40 %
nocrynueinx B KMITL] mpoayKToB KOpPpO3HH CKAILIHBAIOTCA B 3aCTOMHBIX 30-
Hax. Oxosio 40-50 % B BHAC TPOYHON IICHKH NPIIHIACT K IOBEPXHOCTH METAl-
’;&Iﬂ okono 10-15 % ypmansercs CHCTEMOH OYHCTKH NPONYBOYHOHA BOJB Ha

I1

Hakonnenue AKTABHPOBAHHBIX OTJIOKCHHHN NMPHBOJAMT K YXYAIICHHIO panua-
IHOHKO} 0GcTanorkE B nomemenusX KMIIL], HEHIMEDYS TAakKe MOALUIAMOBYIO
KOpposug,

LIOCkaeHue HOPMHPYEMBIX TOKa3aTeNed Mo XIOpHA-$TOPHA-HOHAM, TPO-
Aykray KOppo3uu ofecrnednBaeTCs OUHCTKOM BCEro NOTOKA KOHACHCATa Ha KO, a

€ Galinachoii ounctkoii Boasl KMIIL] na yctanoske CBO-1.
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2.6. BogHo-xuMHYecKHe NPouecchl, NpoTeKalliue B apOBOM TPa

TapoBoii TpaxT - 3T0 TpyGorpoBoisl ¥ obopyaopaHHe OT 6ap
cenapaTopa JIo koBjencaTopa TypOmhi. KOHCTPYKUMOHHKIA MaTepuan -
HuTHas cTaib. ONHMM M3 OCHOBHBEIX TpeboBaHMH, MPEeXBABIIAEMEBIX K BO,
peXuMy, SBISCTCH MONYYEHHE Napa TAKOTO KAuecTsa, KOTOpoe obecriewy
MHHMMaJIbHOE PaJHOAKTHBHOE 3arpA3HEHHC BHYTPEHHHX IIOBEpXHOCTEH 06
aoBaHua U TpyGonposogos KIIT 1 He BH3IBIBACT HEOOXOAMMEIX OTIOWKEH
IPOTOYHO#H YACTH TYPOHHLL. ;
3arps3HenMe Napa NPOKCXOAMT ABYMS NPHHIMITMANGHO PASIHIHBIMH -

Hedirenponyxrs,
MKT/IM

Al
MK/ am®

MH:
KaleNbHLIM, CBA3AHHBIM C YHOCOM TOTOKOM Napa Kamnejb UMDKYJIUpyA
BOABL; A
H30UPATENLHbIM, CBA3AHHBIM C PACTBOPCHHEM B NTApe HEKOTOPBIX BEIIE: o
CreneHb 3arpA3HeHNA Tlapa CBA3aHO ¢ BAAXKHOCTHIO Hapa M C Komm‘
npiMeceii B BOAE. '
Tak, ¢ IapOM BHIHOCHTCA B BHie ruapatos pamuonywmansl CO, Fe, Cu, 4
Ip.; B BHJE PACTBOPEHMKIX BEMICCTB Na, Sr, Cs, SiO;; B BHe Ta308 KpHI
KCEHOH, HOZ. :
Panvonus BOXS! YCHIMBAET KOPPO3MIO AyCTEHHMTHOH HepxaseioiieH ¢
BCNEACTBHE ofpazoBanua Kucnopona. Kopposus ycyryGnsercsa Bo3feH -f
XJOpHA-HOoHa. Hasmmine B TEMNOHOCKTENE BOJAOPOAA MOXKET BHI3BATE BOJIOP o
OXpYITIHBAHME METAILIA. ‘
B HOMUHAILHOM PEXEME PabOTH PeaKTopa MPOMCXONUT NOCTORHHEIH |
rasosbIx npumecei (O, Py, CO;,, PBI) 13 KHJ OCHOBHEIMH 3KEKTOpaMH.

Xas»
MkCM/cM

7

X,
MKI-3KB/IM°

Fe™*
MKr/am’

Cr,
MKI/oM®

2.7. HopmMupyembie IOKAa3aTe/ i KadecTna cpe
BCIIOMOTATEALHLIX KOHTYPOR

Hagexuocts pabotsi moGoit ADC 3asrcut oT BXP He Toneko ocno
KOHTYpa, HO # KOHTYPOB OXJAKACHHA ¥ OYHCTKA BCIIOMOraTeBHRIX CHCTEM
HopMuposatue ToKasaTesieil kayecTsa paGouux Cpe/t BCIOMOTaTENbHE
TeM HeoOXomMMO Wi obecnedeHHs KOPPO3HOHHOH CTOHKOCTH KOHCTpY!
HBIX MaTePHAIOB KOHTYPOB K CTNOIIHOM MECTHOH KOHTAaxTHOH KOppO3dH
TOM MPOYHOCTHARIX XapaKTEPHCTHK, 3 TAKKE IKOHOMHIECKOR nenecoobpasnHos
Jis OUEHKY M TIPOTHO3MPOBAHHA KOPPO3HOHHOIO COCTOAHMA MPEXYCMES
BaeTCs KOHTPOJIb 3a COfepxaHyeM B paboueii cpefie xenesa. i
Jins paGoueii cpenn GaccefiHOB BRUIEPXKY JONOIHATENLHO YCTAHABHE!
KOHTDOJIb 33 COAEPKAHKEM MAC)a, KOTOPOE MOXET NofiafiaTh B GacCCHHb BY
¢ OOMBIBOUHBIMH PacTBOPaMK C TOfia ICHTPANBHOTO 3aja UPH 3arpy3ke My
TpYy3Ke Kaccer. A

pH npu
25°C
4,5+6,2
H
5,5+8,0
6,0+10,0
8,540,5
6,0+10,0

K ~ KOHTPOIIMPYEMBIH TI0Ka3aTelb;
H - HOPMHpPYEMBEIi [TOKa3aTeNb

Ta6nua 3. HopmupyeMsie nokasarens ka4ecTBa BOLI BCMOMOTATENEHAIX KOHTYPOB

CeT M TEXHONOTHYECKHX KaHa-
noB (BBK,BBTK)

Bona Gacceiina-Gapiotepa (5B)
Bona nmpoMKOHTYpa TEmNoceTH

[IKTC

Cucrema Ounosoruueckoif 3a-
MTE (Cxemst «JI» 1 «I»)
Bopa Gacceiina BBUIEPKKH Kac-
Oxnaxaaomas BoZa MPOMKOH-
TYpa DEaKTOPHOTO OTHENEeHUA
(ITIKPO), tennocety, naporese-
CHcTeMa OXNTXAEHHS CTaTOpa
reneparopa (COCTI)
Bropuunnif map ucnapureneit

Oxnaxnaomas BoJa KOHTypa

Malzana
Hpumeganue:

62

63



B uenax nofnepKaHus HOPMANbHOIO pexiMa paGoThl KOHTYPOB ang
cxeMm «JI» u «JI», xouTypa CY3, NPOMKOHTYPa PEakTOPHOTO OTACHCHAS, Gif
Ha BBLIEPXKKH, Gacceiina-6ap6oTepa MpeayCMOTPEHB! CTIEHHANLHEIC CXEMYy
CTKH Ha HOHOOOMeHHBIX ¢unbTpax - CBO-15, CBO-3, CBO-13, CBO-2. iy
KaYeCTBa BOBI BCIIOMOTATeNLHLIX KOHTYPOB NPHBENICHE! B Tab. 3. g

JlomycTiMble OTKIOHEHHA OT HopM BXP BCOMOraTeNbHBIX KOHTYpOl

TyCKaeTcs CHIDKEHWE MPOUW3BOIMTENLHOCTH WK BPEMEHHOE OTKIMIOYEHH
HOBKH OYMCTKH BOAB KoHTypa CVY3 npu cofmonenun HOpMHAPYEMBIX NON
neli KauecTBa BOAB B KOHTYpE M NPH HAIWIHH aBTOXHMKOHTDONA Yned
3NEKTPHYECKOH MPOBOAMMOCTH BOEL.

IMeproHayansHoe 3anONHEHHE CHUCTEM: GACCEHHOB BBIICPKKH, KO
naxaerna cxem «JI» u «JI», MPOMEXYTOYHBIX KOHTYPOB HPOM3BOAMTCH 1
KOHJIEHCATOM, KauecTBO KOTOPOro AOMKHO COOTBETCTBOBAaTh HOpMaM, if
JeHHBIM B Ta6. 3.

JlomyckaeTcs npeBbimenHe He Gonee yeM Ha S0 % OT HOPM copepaHi
elMHeHHli MeIM M KHCIOPOJa B CHCTEMe OXNaxAEHMS CTaTopa reHepd
(COCTT) B TeueHHe HEpBRIX YETRIpEX CYTOK IpHU Mycke Typboreneparopa o
PEMOHTA, a TaKKe PH HAXO0X/ICHUH B PE3ePBE. ~

2.8. CpeacTBa nopepKanust BOAHO-XHMHYECKOTO PEKIMA
(CBO-1, XBO, KO)

Cpenctpa obecniedeHus BXP ecTh COBOKYIHOCTH YCTAHOBOK H OHEpY
obecneqHBAIONIAX NIO/IEPXaHie HOPMHPYEMBIX TNOKa3aTesell KauecTsa BOzM
TEIUIOHOCHUTENA ¥ JOIYCTHMOE COCTOAHHE BHYTPECHHHX NOBepxHocTei 06op
BaHIA ¥ TPYOONPOBOAOB OCHOBHOIO KOHTYpA. 1

K pernaMeHTHBIM cpeacTsaM obecnieucHust BXP otHOCATCA: ]

TIOCTIEMOHTAXHas [IOArOTOBKA 0GOPYNOBAHAA OCHOBHBIX H BCIIOMOTaTe N
KOHTYpOB;

HenpepsiBHas npoxyska KMIIL nps HoMHHANBHBIX pexnMax CBO-1;

OYHCTKA BCETO TI0TOKA TYpOWHHOrO KOHAEHCaTa Ha (uibTpax KOHNCH!
OYHCTKH; 1

MOAroToBKa N06aBO4HOM BOAB Ha XUMBOLOOUHCTKE H Ha CBO-4; :

O4MCTKA HOANHTOYHOM BOXB! Ha ycTaHOBKaX criengooouuctky (CBO-5,1

Jera3agMa TypOHHHOTrO KOHJEHCATa W NIUTATENLHON BOIB B KOHAEHCATY
IeaspaTope TypOnHLI; b

XHMIdeckMil KOHTPOJIb, 3aKMIOYAIONIMIACA B ONpENe/eHHH HOPMHpYeMH
KOHTPOJTUPYEMBIX MOKa3aTesieii BOJHOrO TCIULIOHOCHTENA B LENAX YCTaHOBM
YPOBHS €r0 KauecTsa H OLEHKM CPEACTB OGECTieMeHHd BOXHO-XMMHICCKON
KHMa.

2.8.1. TIOCAEMOHTAXHAH H NPEANYCKOBas OATOTOBKA

[IoCNEMOHTKHAA NOATOTOBKAa 0COPYNOBaHHA - KOMIUIEKC MEpPONpHSTHH,
pOIUMBIX B ICNAX yHATeHHA 3arpsa3HeHui, o0pasylOmMXCA [PH MOHTaXE
obopyfoBaHAs AfepHo# sHepreTrdeckol ycranoskH (JIQVY). Tlpeamyckosas nog-
roTOBKa O0OPYNIOBAHNSA ~ KOMIUIEKC ONEPAlMi, MPOBOAMMBIX C LEJBIO MOATOTO-
guth 060pYoBaHMe SV K 3KCIUlyaTauMy M I0BECTH Ka4eCTBO BOLHOIO TEIUIO-
wocuTeNd 10 HOpMHpYyeMbiX mokasatened. IlocneMOHTakHad H npemycKoBas

[0AroTOBKa 060Dy IOBAaHMS POUIBOAMTCA O OTACILHBIM NPOTPAMMAM.
Cornacuo IIT3 (npaBwnaM TexHWYECKOH SKCIUIyaTalldu), Mo NpOTpaMMe

fycka KOMILIEKTYETCS paijt onepauyi, COAEPKAIMUX MOITAMHO:

e TPOBEPKY KA4ECTBA MOHTAXA CHCTEM H 000pYROBAHKA;

¢ BOJHYIO [IPOMBIBKY JUIA Y/IANCHHS BHYTPCHHHX 3arPAI3HEHHMA KaK HCXOHBIX,
TaK ¥ NOSABUBLUMXCS BO BPEMS MOHTAXa;

o TUAPABITMYECKHE UCNBITAHHA CHCTEM Ha HPOYHOCTH U ILIOTHOCTD;

o XEMHYECKYIO OYMCTKY, IPeAHA3HAYEHHYIO JJIA PacTBOPEHHA, JUCTIEPTUPOBa-
HUA W YOAICHHA 3arpA3HCHUA C NOBEPXHOCTH METAIA, He YAAICHHHIX NPH
BOXHOH NPOMBIBKE;

* [acCHBALMIO, T.€. BO3NEHCTBUE Ha METAM PeareHTaMH, 1OCNe KOTOPhIX 06pa-
3yercs (azoBas OKHCHas IUIeHKa, o0najaiomas cBoicTBaMH, HeOOXOLHMBIMH
AAs 3aL{ATHL METAJUI2 OT KOPPO3HH;

* onpoGoBsanue 060pyHOBaHEA B HATPETOM COCTOAHMH (0GKATKY).

B ropsiueit ofkatke y4acTByloT CHCTEMBI B c6Ope H 0GBEAMRMIOTCS N0 (yHK-
MoHanbHOA HeoGXxonuMocTH. ['opsuas o6kaTka NPOBOAMTCA MO NapameTpaM
pabots oGopynoBanud, 6nuskuM Kk paboumm, um mumrcs 100-125 yacos mocne
TpoBeneHMA BeeX onepanuil cucteMbt ADC x pH3HIECKOMY MYCKy.

2.8.2. KoHAeHCATOOYHCTKA

HcTounnky 3arpAsHennss KOHIEHCATa yXe ONHCHIBATHCH Baimte. OCHOBHOM
HCTOSHNK 3arpasHenns - npacock! cwipoit Boel B KHJL. Ipucock o6ycnosnens:
Bonee sricoxnm maBnenuem co CTOPOHH OXJIaXHAIOWIeH BOABL 0 CPaBHEHMIO C
112poBoit yacThio KOHEHCATOPa, PAGOTAIOMErO NOA BaKyYMOM.

B HOpMaNbHEIX YCNOBUAX BEIMYHHA NMPHCOCOB cocTasaser 0,001-0,003 %
m(po:a KoHneHcupyiomeroca napa, nossunasics 10 0,01-0,02 % npu Aanwauu

TPCIIHH B KOHIECHCATOPHBIX TPyGKaX M mpumepHo 0,2 % npH pasphiBe
TPYOxu. Benyunna nprcocoB PUKCHpyeTcs pHGopamu Ha mute KO.
e :)‘HYMCHHHCHPIX NOCTYIUICHUA 3arpA3HAIONINX BEIIECTB B NIMTATENLHYIO BO-

. AcHcaTom TypOus oH noasepraetcs 100 %-Ho#l OUHCTKE Ha HOHOOGMEH-
ero I:IJ(I)thax. KongencaToouncTka npeanasHavyesa s HEOPEPWBHON OYHCTKH
OJIOI‘peBTOKa TyPOHHHOTO KOHAEHCATA, BKIIOYAA KOHAEHCAT PEreHEPATHBHBIX

aTenell HU3KOTO HABJICHHA.

Gopynosanue KOHAECHCATOOTHCTKY M0Ka3aHO Ha puC. 25.
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KOHAEHCATOOYHCTKA COCTOMT U3 MEXaHHIECKHUX (KATHOHUTOBLIX) GHIBTPOB H
JISTPOB CMEIIAHHOTO neticreus. Ha onHoil . TypbuHe ycTaHOBKa KOHEHCATO-

ouUCTKH BKJIOYACT B cebs 6 MexaRWUecKuX, paboTalomMX MapauieNkHO, H 5
\UIETPOB CMEIAHHOTO NeHCTBHA (PCJN), TaroKe BIUHOYCHHLIX NapaJUIiebHO.

KarHOBHTOBBIH GUILTD BHITIONHACT PONb MEXAHHYECKOTO , 3arpyKeH KaTHO-
HUTOM THIA KY—2-8+'{c. B HeM npoucxoamr o‘glfcmazlfonnenca'ra oT np+0)1yxcron
xoppo3nn Fe™, Cu?*, ot comeit xectkoctn Ca’*, Mg?" 1 wacTuano Na'. ITocne
mexaHudeckux ¢unsTpos Boja nocrymaet a ®CJI. B ®CJ{ peanusyercs HoH-
upiit OGMEH ¢ TaKoji riyOuHOMN, koTopas He MOXeT GbiTh JOCTHTHYTa B CXeMaxX
pasfieNbHOTO nIeicTBuA. 34eCh NMPOMCXOMUT OYHCTKA KOHAEHCATa OT KAaTHOHOB
Na', K' # anuonos SiOs”, CI', CO,”. ®CJI KOHCTPYKTHBHO CPaBHWTENBHO TPO-
¢THl M HAIEXKHBL B 3KCIUTyaTauuH, o6naaaoT Gonbmoi eAMHHIHOH Npou3BOay-
renpocToio. KoHcTpykuns ®@CJI ynpolteHa 3a c4eT MPOBEAEHKRA BHIHOCHOH pe-
reHepauuy.

Mocne kaxgoro m3 OCJI uMetoTca GUALTPLI-NOBYIUKH HOHHTOB, NPEAHA3HA-
yeHHblE 1JIA YIABAHBAHHA CMOJBI NIPH HapyMICHHH ApeHaxHoil cucrembl OCJI.
JloBy1IKH IPEROTBPALIAIOT NONAKAHKE CMOJIBI B KOHTYP.

B cocTaB KOHIEHCATOOYMCTKM BXOAAT TpH (UILTpa-pereHepaTopa ijis pere-
nepamuu cMon PCJI, a TakKe HIA NEPErPY3KH ¥ MOATOTOBKH MOHOOGMEHHBIX
CMOIL

OunbTphl 06619HO paboTAIOT B YETHIPEX PEXKHMEX:

1) ¢rnpTpauns (O4MCTKa BOABI);

2) B3phIXJICHHE - HOJa4a B3PLIXJIAIOUIeH BOAB B (UIILTP BBEPX C LIEJBIO JIHK-
BAAUMH YTUIOTHEHHH LIMXTHI M 3arpA3HEHMI e€ MPOAYKTaMH KOppO3ul;

3) perenepaums - BocCTaHOBNEHUE OOMEHHOH €MKOCTH HCTOUICHHOrO HOHHM-
Ta (ApOMyCK KMCHOTHI WM HIEJIOYM Yepe3 KaTHOHHT WK aHHOHHUT);

4) OTMBIBKA - OTMBIBKA MPOBOJUTCA MPOMEIBOUHON Boxoit ¢ CBO-6 ¢ uensio
OTMBITh KATHOHUT H AHHOHHT OT NPOAYKTOB PETreHEpaLly H NPOLYKTOB KHCIOTBL,

[

% % % K $unbTpan ¥3en perenepanyn KO
C CBO-7

K KH-2 K X K 44— 5%HNO;

—

L

2.8.3. TexHOIOI U PereHepauu
ilpomsisor Mexannueckuit GUIBLTP OTKIIOYAETCA Ha PEFEHEPALMIO NPH MEKTPONpPOBO-
g mom Anmocty (y) 20,3 MxCm/cm, Na'>3 mkr/am®. Jlis storo CMOIY B3PHIXJIAIOT BO3-
> ¢ CBO-5 AyxoM (puc. 25), NeperpyXaiT U3 MEXaHHYECKOro (GHNLTPa IMAPOTPAHCTIOPTOM
Coaraait " B GunsTp-perenepatop M NpOINYCKAIOT PacTBOP 5%-HOM a30THOMN KHCIIOTEL, NOKA-
Boamyx AN NSRRI S A —— R 821 e¢ B QuIBTp cBepXy. PereHepalHOHHbIH PaCTBOp NPH 3TOM Yepe3 HIKHMiL
Wym WMO ko s OCK & Apehax nanpassmoT B Gak TpanHbX Box Ha BCPO. Mocne perenepauuu nposo-
HOIFOTOBKH TMTCH  HememeHHas OTMbIBKA KATHOHHTA2 OTMBIBOYHOM BozoH 1o ¥=0,5

cuon MkCM/cm. 3atem kaTHOHHT THAPOTPAHCNIOPTOM (BOAA CO CXKATHIM BO3XYXOM)

Tepenpapnserca B MexdmibTp. JIOOTMBIBKA NPOBOMTCA Nepell BKIIOYEHHEM
Pnbrpa paboty 0 3<0,1 MxCm/cm, Na'=3 Mxr/am’.

Puc. 25. [IpHHUHMIAANEHAA CXEMA KOHJICHCATOOYHCTKH (Ha npumepe KO-1)

Ha opnoxontyproit A9C ¢ PEMK-100 npuMensercs Grounas oqncmail‘
TaHOBKa TYpOMHHOIO KOHJAEHCATA MUIA KaXA0W TYPOMHEL, %
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OCJl oTKMIOYAETCH Ha PEreHepalHIo NPH 3JIEKTPONPOBOIMMOCTH 6osee §
MKCM/CM w yBenmuenun konuentpamun CI' >2 mxr/mv’. Tlepen peresepay
mmxra OCJ Takke BIPLIXIAETCA NPOMEIBouHOK Boxoi ¢ CBO-6 co cbpo ij
«rpasasle» Gaxu CBO-6. Perenepauns NpOBOAHTCA B (ILTpe-pereHepatTy
[Jle CMONIA JEJTHTCA Ha KATHOHMT H aHHOHHT. [IPOMBIBOUHAN BOAA /IS 3TONO |
JaeTcs POBHBIM NOTOKOM 6e3 konmeGanuil CHU3Y BBEPX CO CKOPOCTEIO 5 M/vq o
4TOGBl CMOJA HAXOAMNACH B PaBHOBECHOM COCTOSHMM. IIpH 3TOM KaThoj
(TeMuble 3epHa) OMyCKaeTCH BHU3, 2 aHUOHHUT NOHMMAETCA BBEPX M3-3a Pa3ny
yAensHbIX BecoB. I'panuua pa3jiena AomKkHA OBITh YETKOM.

3aTeM MPOMBIBOYHAS BOJIA OTKIIOYAETCA U MOJAIOTCS PereHepaORHLIE
TBOPSI - JUISt KATHOHMTA 5 %-Has a30THas KACIOTA, JUI aHWOHUTA 4 Yo-Hax J
Jg04s NaOH.

Peresepatptio MOXKHO TPOBOXUTH Kak pa3felbHyIo B pasHbix ®P, Tak
BMECTHYIO B ofHOM ®P. OcTaTku pereHepauMOHHEIX PacTBOPOB YAANAIOTH
npenax BTB. A

Tocne pereHepalii TIPOBOAAT OTMBIBKY MOHHTOB aHasormuHo M®. IMog
IyIolliee IepeMelnnBaiie OTPEreHEPUPOBAHHBIX CMOM NPOM3BOJAHTCA BO3AYXS
nocie dero GuibTp roToB K pabore. IlepBrie NOpPLMM BOAH NPH IOAKTOYEN
¢wisTpa B paboty cOpackiBaloTCA. '

TIpu COBMECTHO#M pereHepaLyH KHCIOTA M WEN0dh OAAOTCA ONHOBPEMeS
¥ OTBOJATCA 4epe3 cpefHuil ApeHax. OTMEIBK2 MPOBOAMTCA CHH3Y BBEpX: aHH
HWTA - CHM3Y, KATHOHMTA — CBEPXY, H Ha IpaHMIS pasziesia CMOJ OTMBIBOTH
BOJla BEIBOJAMTCA B APEHAX.

[lpyu pa3fieibHOM pereHepaumy KaTHOHHT M aHHOHMT IOCHE Pa3felicHA |
IPYXalOTCs B pasHble GUIBTPHI 11 PEreHepalliid N 9aCTHYHOH OTMBIBKH. *
¥IX CHOBA OGBEIHHIOT, EPEMEIMBAIOT M OTMBIBAKOT. Takas pereHepaums MMy
CBOM NPCHMYHISCTBA - COKPALIEHHE OTMBIBOYHBIX BOJi, HCKIIOYECHHE MEpeKpel
HOTO 3arpsa3HeHHs CMOJI. i

OT npaBWILHO OPraHW3OBaHHOM percHepalMH 3aBHCHT paboTa GHILT
HauGonee OTBETCTBEHHAA omepauus - pasnenesue monumros B OCJI. Tpu §
YAOBJIETBOPHTENBEHOM pa3ficleHMl CMOJI HaOmonaloTcs CHEAYIOLIHE OTPH
TEJIBHBIE ABJICHHA: YMCHBIICHHE GMKOCTH CJIOS; TIOTEps pereHepalMOHHLIX I
TeHTOB, TAK KAK 3aXBaYeHHLIH aHHOKHTOM H-KaTHOHMT HEHTpanH3yeT 4acTs §
NOuH; NpeXAeBpeMeHHLII npockok Hoxa Na* pu paGore GCJI. -

5

2.8.4. HenpepsiBHas npogyska KMIIIY (CBO-1)

Jlna noanepxaHus kadectsa Boxsl KMIILL B npemenax 3HaUYCHHH, HOPM i
mbix 'OCT 26841-86, npoexToM npexycMOTPEH BEIBOA YacTH BOAb Ha OYHCT
Ou4HCTKa POXYBOYHOM BOMbI MPOM3BOAHTCA Ha yCTaHOBKe GaltracHoh oqncy
KMIILL (CBO-1) 6e3 chikeHna JaBjeHud OPH TeMNepaType He Beime 60 °C.

Vcranoska CBO-1 paccumurana Ha HpOM3BOXMTENHHOCTH 200 M/u, T
NPOU3BOXUTENBHOCTh O0YCHIOBIEHa TEXHHIECKHMH XapaKTepHCTHKaMu 060pyA
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pais H HeOOXOMMOCTHIO NOAJIEPKAHUI HOPMHPYEMBIX [OKasaresieii KadecTBa
sobi B KMIIL] B Mycko-HANANO4HBIX 4 MYCKOBBIX pexuMax. B CTaIMOHapHEIX
penHMAX MPOH3BOIUTENLHOCTE YCTAHOBKY MOXET ObITh MEHBINIE,

[Tpoayso4Hast Bona xontypa KMIIL ¢ HanopHoro xomexropa I'IH mocty-
qaeT cHauala B CUCTEMY IPOIYBKH H PaCXOJaXHBAHHUA (CITuP) nna oxnaxnesHus
¢ 285 °C o 50 °C, T.K. HOHOOGMEHHEIE CMOJIBI, UCTIONB3YEMBIE JUTA OUHCTKH, HE
JOTyCKAIOT yBEJIHEHHS TEMIIEPATYDHI BbILIE 60 °C. CITuP cocTouT U3 pereHepa-
Topa ¥ MOOXJIAIUTENS (puc. 26).

PereHepaTop - 3TO MIECTH HOCHEHOBATENLHO COCOMHEHHBIX TEILIO0OMEHHH-
«0B, NPAMBIM [IOTOKOM JUISl KOTODPKIX ABJIAETCA OXNaxJaeMas ¢ LENbI0 OYACTKH
ojia, 00paTHHIM - OuHleHHas nocie CBO-1.

HanpaB/ieHUE ABIKEHUA MOTOKOB - BCTpeyHoe. [IpoayBoUYHas Boxa cHauana
OCTYHAET B TPYOHBIH My4OK OHOM U3 CeKIMH, IyX0 OTAEACHHON OT ApYroit.
Jlanee OxMaxiaeMad BOJA INOCTynaeT B TPyOHBIA Iy4ok —JOOXJamuTeNs
(IP-/11, 2), oxyiaxpaiomei BOAOH U KOTOPOTO SBIIAETCH BOXA NMPOMKOHTYDA.
W3 pooXJIafiuTesis NPOAYBOYHAS BOa NOCTyMaeT Ha GrrbTps! yctaHoBKM CBO-1.
YeranoBka CBO-1 coctouT M3 ognoro Mexanmueckoro ¢gunstpa C3101 a4 ogm-
CTKH OT rpy6OMENKOMCTIEPCHBIX IPHMECEil M OPraHAuecKuX 3arpA3HEHHI, NBYX
®CH (C3102, C3103) nna ynameHus pacTBOPEHHbIX npumecell W (uabTpa-
NOBYMIKY MOHHTOB JIsi NPEAOTRBPAICHUA ONANAHAS HOHHUTOB B KOHTYD B Clyvuae
BbIXOJId W3 CTPOS HHXKHHMX PACHIPEACIHTENBHBIX YCTPOHCTB HHABTPOB.

Mexannueckue QHIBTPSHI 3arpyxaroTca katuoHuToM, OCJ - CMECHIO KaTHO-
HHTa H aHHMOHHMTA. 3arpy3Ka KaTHOHHTa v aHRoHuTa (KY-2-84c u AB-17-8uc wim
HX QHANOrH) HPOM3BOAMTCA B CooTHomeHuH ot 1:1 xo 1:2. [IpomomKkuTenbHOCTD
pabotsr OCJ paccuMTEIBAETCA IO YAENBHO Harpyske HOHHTOB (80 000 06seMoOB
o6pabatriBaemoit BOAB! HA 0OBEM MOHHTOR).

HonoobmeHHBIe MaTepyabl, MCTIONB3yeMble B QUILTPAX ycTaHOBKH CBO-1,
AomxHbl coorsercTBoBath 'OCT 26083-84.

Hounrupie ycranosku CBO-1 perenepaunn He noanexar. Ipn k03t duum-
CHTE OYUCTKY 1O yHETbHOMN AKTHBHOCTH MeHee 10 HOHHTEI BHIIPYXAIOT THAPO-
Tpancnoprom va XOKTO.

B pexcime HOPMAITBHOM 3KCIUTyaTaldH OYHCTKa NpoayBodHoM Boasl Ha CBO-

POK3RO M TCS 1O NOTHON cxeme MP-OCI-OJL. ObBs3Ka (UIBTPOB HOIBONS-
:r oc';]‘;ﬂlcol;leﬂne YCTAHOBKH 1O pa3nmom>m cxeMaM (pEc. 26). OuumeHHas ofia
Ho yxe B0-1 ¢ Temneparypoit 30-40 °C nocrymnaer cHoBa B pereseparop CITuP,
kg Me>x*rgy6noe TIPOCTAHCTBO CEKIMH pereHepaTopa, rae Harpegae'rcx
1Wnepapylomem B TpyGHOM Myuke mpsamoif mpoayBouHoH Bono# (=284 °C) xo

Typst 269 °C 1 noxaercs B GapabGan-cenaparop.

I_CSIZSZOM Boja nocne CITuP Bo3BpalliacTcA HE HEMOCPEACTBEHHO B Gapaba-

Ha%g TOpBI, a B '{pyﬁonpoaom,x MUTATebHOH BONBI Yepe3 CMECUTENIH N

acMsie «tpodHHKH CITaPy.

c:ﬁ:;BOlIlfTeﬂbHOCTL YCTaHOBKH B TEPEXOAHBIX PEXHMaX NOJDKHAa OHITH

bHo#. Kpome Toro, s BeiBoja MPOXYKTOB KOPPO3HMH, HAKOILICHHLIX B
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CTOAHOTHWX PEXHMaX, HPOTHX NPHMecEH BO BIBELICHHOM M PACTBOPCHHOR
CTOSHHMM, HCHONL3YETCH YCTAHOBKA OYHMCTKH J€3aKTHBHPYIOLIMX pac

(CBO-12). B s10M ciryuae o6mas semmumHa npoxysku KMITL] moxer no
700 M’/u.

C
I, L Be .
\/ \/ \/
n A A A
¢ ~HK 'IIH SRl MEITTEPEPES : BO-1
) pereneparop |i
PN LMo I och (Cech ] [ on
I H '
*JIKTIH : \Vmwmi C3101 3102 C3103 :
LIPS K 3 3 k“'.
P, BO-2 5O-"/, 5O, T,
V Y -
A A L‘

Puc. 26. lpunuunuanenas cxema CBO-1:
CHuP — cucrema nponyexy u pacxonaxusanus; HK I'l{H — sanophsiit xomurexrop I'}
BC — 6apabau-cenrapatop aByx nonosus (I1;, TL;); ® - To4KH KOHTPONS paboTH ycTano)

2.8.5. Mosyaenne n106aBouHoil BobI. XuMBOAOOYHCTKA

Kak yxe ormeuanocs Benue xumBozoouncrka na A3C ABNACTCA OLHUM |
CPEICTB MOANCPXAHNA BONHO-XHMHYECKOrO PeXHMa CTAHUMM M CIYXKHT
IepBOHavaNLHOro 3anonyenns KMIIL, KIIT, a Takxke s BOCHONHEHUS HEA X
BPaTHEIX NOTEPL Napa U KoHaeHcaTa ADC. 3

XHMBOJIOOYHCTKA COCTOMT H3 YCTAHOBKH TPEBAPUTENBHON OIHCTKH BOMH
YCTaHOBKH TPEXCTYNEHYaTOro 06eCCONMHBAHNS, PACTIONOKEHHEIX BHE 30HbL! CTh
roro pexmuma, Ha OBK. §

XHMHYECKHE PearcHTh, HCHONB3YEMbIE B TEXHONOIHYECKOM nponecce Ha'§
TaHoBkax XBO (CBO), nonatotes co cknana XHMpEareHTOB N[O 3CTakaje Tpyl
TIPOBOJOB. :

YcTaHoBKa NIpeBAPHTEITLHOM 0YHCTKH BKIIOYAET: ;.

a) ocseruteds (I cTynews); 9

0) Mexanmueckue gurstpsi (11 CTYINEHB).

IlepBas cTynens npepoumcTkn NpefHasHaieHa JIs CHIKCHHA BpeMEHHE
KECTKOCTH, OOIEro conecoaepkanus BOIL koaryJnaunuel ¢ npuMeHeHHeM
HOKUCIOro amoMHHHA Al(SO,);-18H,0 (rMHO3eM), CHIKEHHS OKHCISEM 06
1ol Bomb! Ha 50 %.

Bropas cTynews npegouncTku npeanaznayena s OYHCTKH KOaryJaupoBl§
HOH BOJIbI OT TOHKORUCHIEPCHON B3BeCH. Hna nomydenus obecconennoi B’,
HCMONB3YETCA ChIpas BOAA M3 TPYAA-OXJIAXHTENS. Ipy6onucnepcusie npumés
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¢ BELIECTBA), HAXONALIMECS B MPHPOXHOH BOJE, YNANAIOTCH MyTEM

€HHbI
(BSBCm r0 OCaXKICHHWA B OCBCTIMTCIAX H q)mlmpona}mem B MCXaHHYCCKHX

¢CTECTBEHHO

ax.
ﬂn;c’:’?momﬂble Ke NpHMECH He YJIAIOTCA H3 BOJAbI IIYTEM €CTCCTBCHHOI0

exysl 1 QUIBTPOBAHMA H3-32 OUEHD MAJbIX PasMepoB dTux HacTuu (1+100
oca)l;ll Jina yoaneHus 3THX (puMmeceH HeoOGXouMa TpeABapHTEbHAsS Koaryms-
MKM)-

koaryngunﬂ - o0beIMHEHME MEJIKHX YACTHI B AMCHEPCHBIX CHCTEMAX lf

nHbie MOJ BJIHSHHEM CHJ CUEIUICHHS. DTOT NPONECC BEMIET K BhiMa

G xpzy KOJJIOMAHOTO PacTBOPa XJIOMBEBHIHOIO OCajaKa, B JAHHOM CiIydae

e I:ICH amomunna AI(OH);. Ha npouecc pocra xionees (quiokymnsmm)

mxmme dakTopsl, Kak TeMnepaTypa, Beniunna pH, conesoit cocras, Ha-

EIX OPTAaHMYECKHX MPHMECEH.

mﬁf,::ylggfsaun:s BOJIA M3 OCBeTJIMTEN CBOOOIHO CIIMBAETCH B GaKuB;coary-

JIHpOBAHHOMN BOIEI, OTKY/JIa HACOCAMH MOJIACTCA HA MEXaHMECKHE GHIBTPSL

2.8.6. YcTanoBKa TpexcTyneH4aToro ofecconnsanusi
(xpaTKoe OIHCAHHE)

OcpeT/IeHHad BOJa IOC/e MEXaHMYECKHX (HIBTPOB NpeABapHTENLHOM 0'211;;
CTKH TOCTYNaeT Ha KATHOHNTOBbIe GmibTphl 1 cTymenu (cM. cxeMy pHC.
DKI-081+084, roe NpOHCXOAMT yAaNeHUE W3 BOABI BCEX KATHOHOB KECTKOCTH
(Ca™, Mg®) u Na* ¢ 3ameHo# uX Ha MOHBI Bonoposa H', conepxammuecs B K::
THOHMTe. B pesynbTare ofMeHa B (HIBTpaTe HOABIAIOTCA CBOGOIHBIE MHH -
panbHple (CHJILHBIE) KHCNOTHE (CepHasd, COolifHad, a3oTHad), a TaKKe B HEAHCCO
LMAPOBAHHOM BHIE KPEMHMEBAA H YTO/IbHasA KHCIOTHL.

B annonurnbix ¢puastpax I crymenn (OAI-101+104), Ky%a nal.ne; gqmy;
NaeT Boja, MPOMCXOMAUT 3aMEHAa aHMOHOB CHIBHBIX kncioT (SO, CI, NOy) u
aunonw rugpoxcuna (OHY), conepxamuecs B annonute. Ilepemeamme B pacTBop
B pesynrTate oGMeHa, monsl H ¥ OH™ CBA3BIBAIOTCS B MOJIEKYJIB BOJIBL. o

Bona nanpaensercs B AexapGORM3aTOP, IAE NPOHCXONT yAancHHe H3 00pa-
OatbiBaemoii Boabt PacTBOPEHHOH yroasHO! KHCHOTH. B pesynsrate nexapbonu-
3auMH co3naroTcs GNAaronpUATHEIE YCIOBYMA MIA pabOTH AHHOHHTHBIX (UILTPOB
I erynerm.

Ha karnounTurix puasrpax I crynenn (OKII-161+162), Ha koTopsie 06-
Pabatripaemas Bosa nonaercs u3 6axkoB JekapGOHM3AMOHHOM BOXBI B/IB-
1314132 nacocamu HJIB-151+153, NpOHCXOJAHMT 3aMeHa KATHOHOB JKECTKOCTH,
NpocKoYmMBIIKX B ¢usTpar nociie I crynenn Ha wosst H', cofepxammecs B ka-
THOHMTe,

Ranee BOA2 [NOCTYyNaeT Ha AHHOHHTHble ¢uabTpet 11 crymenn
(DAH‘171+172, Tjle NPOHCXONUT COpOLHA aHHOHOB KPEMHHEBOH KMCIIOTH M OC-
T3TKOR yronpHoM KHCNOTHL B pe3ynsTare oOMeHa MPOHUCXONMT NonHOEe obec-
MHHBaHKe BOfLL.
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crynedb obecconmBanu - (QWILTPEL  CMEIIAHHOTO  JCHCTBUA

mlgl”gz, rae npoucxoaur moxHoe n Gonee rimybokoe obecconuBaEme H

BOJIBL.
o&cmjggeﬁ:zfmaxméona nocne GCJ] yepe3s GunbTp-jA0BYIIKY HOHHTOB, IfiE
Xﬂxonm yJIaBIMBAHHE HOHMTOB NMpH nospexaeHun HIPY, nonae'rcxvn 6axu
pov® epnoii Bomst BOB-191+:192, orxkyha HacocaMH obecconenHOH BOABI
oéeccgj(1)1+203 nonaerca B BUK i 3anonHeHus ¥ MOMIMTKH KOHTYpa, a Haco-
OB-HOB-204+205 HOAAETCA B Malli3ai UM MONIMTKH CHCTEMBI OXJIAXICHAA
cml:, a TypGOreHepaTopoB M Ha MEPBOHAYANLHOE 3anofHeHrne KOHTYpoB. [loka-
;:::nfl kadectBa obecconienHo#i sogpl XBO npeactrarneHst B Tabn. 4.

lHa TIPK

4
HIB 151+153

%
g
2=
=
&8
=
2 =
£ g
g3
£5
B P B oapl XBO
b1 —>d [oR:-)) o O L3 una 4. HopMbl Ka4ecTBa BOAb
N B z Qug s [Toxazareau Koaryauposannas JHexap6oHuso- Xumobecco-
X a 8 §‘ : BOJa BaHHas BOJA JICHHAaA BoAA
‘ 5E < - 5,547,5
L 5 E § : pH, €4 6,15_1-/7’0 - o8
—| RS e {3 & 58 & YrenbHas 31EKTPOTIPOBO- H ,
- = “ S g 2. AUMOCTh, MKCM/CM
g8 ° [po3spa4HocTs, % . 95:98 - -
Q X L= . ; )
| é 1 3 OxucnseMocTh, % CHuxenue Ha 50+80
«a S~ o
o N & ¢ 3 o 0,05 _
HD— S b o RS - s 5 E 1leno4HoCTS, MI‘-3K1;/11M 0,5+0,7 oo )
§ g, E 4 Vrnekncaora, Mr/am - - b
Fog 1 Na', mxr/am’ - -
[~ » )
o -l Spe Fe*”, mr/am’ - 100+150 gg
) — o R g 88 4 Si0,%, MK/ mv’ - -
! — IS - Lo F T E §§'§ . CI, M/’ ; . 20
" g E H o Hedrrenpoaykrsi, micr/am’® - - 100
a SR
=] PR
| | ol é E & 2.9. KpaTkie cBeAeHHs 0 1IePEXOAHBIX pekuMax Ginoka
- ” g Q=
S == .
el E N e Bt Tl s ‘T* ? 3 HMepexoausm nepuonom pabors! 3uepro6oka Nocie MOHTAXKA SBISETCH e~
(:' Y PHoa paGorsl aHepro6aoka OT Ha4aja NOBHIMEHHS TeMIepaTyph Boxs KMIIL]
& 55 4 CBhime 100 °C go ocsoenms MommHocTd 350 MBT Ha kaxnoi TypGune,
Q
~l‘ " " g E 4 Tlepexonunim nepHoAOM paboThl 3Heprobioka Nocie PeMOHTa SBIACTCA Te-
amcd FimanBneantl [NamasEaeae i e E‘_ 4 PHox paGoTer SHepro6ioka OT HaYaNa MOBHLIMIEHHS TEMIIEPAaTypPhl BOXE KMIIL]
) :'HE‘ § “Bhilie 100 °C 10 JOCTHKEHHS HOMHHANBHRIX IAPAMETPOB PabOTh (TEMNepaTy-
28 . P, nannenye).
- <! 33 : BPXJ1 ABC KOHTPONMpYET Ka4eCTBO TEIUIOHOCHTENSA Ha 4 JTamax nepexom-
D17 & | DG 5 & Ha 1§ g i Horg nepuona:
" ‘0 ZE ) CTOAHOYHBIH pesxuM (PeaKTop PacxoJIoxKeH);
E § T Pasorpes no 100 °C;
- of ; g A, "epex erxomom Ha MKY (MHHUMAIBHBIH KOHTPOJIHPYEMEIH YPOBEHS);
N i IR o %1 forbem mowmocTH peaxropa.
"B G b m, P H UMKOHTpOIIL 3a KA4€CTBOM TETUIOHOCHTENSA, TOUKH KOHTPOJIA M NEPHOIMY-
S ogT,
-

» Npoussopurcs naGopaTopuel cornacko «PErNaMeHTy XHMHYECKOTO KOH-
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TPONA BORHO-XMMHMUECKOTO pexuMa Gmoka Cmonenckoit ADC B nepexormg

PEKUMBIY. :
. T8I
PacxoloXeHHBIM CUHTACTCA PEaKTOp, HAXOIAIMMHACA B HOAKPHTHYCCKOM ¢ Ta6aHUA 5. IToka3aTe/u Ka4yecTBa TEIUIOHOCHTens peakTropa PEMK-1000 s NEePEXOAHBI#

nam,ﬂeﬁmnﬁ noaLeM MomuocTH - 150 MBT (Tenn.) & Teuenue 3 acos pabo-

CTOAHMHE [PH TEMIIEPaTYpe Bonsl koHTypa MIIL] He Beime 80 °C u TeMmepa pepuoy paGoTEL aHeprobnoka
rpadHTOBO KiagKkd peakropa He Beimre 100 °C. p rp/d%o‘;d;a‘mﬂb Bona Kounencar nocne Mura- Boaa
3a MMHMMAJBHO KOHTPOIMpYeMbi# yposens (MKY) npusuMaercs Takoi ng KMIIIL | xosencaroouncrku | Tenshas | samomsenms
BOJAA

HUMAJIbHBIN YPOBEHb HEHTPANBLHON MOLIHOCTH PEAKTOPa, NMPH KOTOPOM BO3MOJ

IACKTpHICCKAA
Ha crabuwibHaa paGoTa aBTOMATHYECKOTO PEryasTopa ot GOKOBbIX HOHM3ALMG YaenbHas P

(IpoBOANMOCTS TIPH 25°C,

HbIX Kamep (APB), Ho ne Bbime 160 MBT (Teni.) (~55 % HoM.) o npHGOpyY wexCw/em, e Gortee 2,0 05 1.0 15
OTTpajlyMpOBaHHEIM 1O TeILIOBoMY Ganancy. Temneparypa Boasi B KMIIL] nepy SKeeTKOCTS, MKIOKB/IM® 30 10 1’0 3’0
HAUAJIOM IYCKOBLIX ONepanuii Jo/mkHa cocrasats 70-80 °C. INepBbiit sTam mycs Maccosas KOHUCHTPALAs : 2
- NpOGUIHPOBAHKE PACXOAOB TeXHONOrMYeckux kaHanos (TK) ans nonmepxany KpeMHHMEBOH  KHMCHOTEL, [ 2000 50 100 50
ko3¢ QHLEeHTa 3anaca N0 Kpu3Kca Temoo0MeHa B HEOOXOMMMEIX Npeeiax. MKT/IM

Ipu sToM Bimoyaroted 1o 2 wiu 3 FI{H B xaxnoit Hacoco# CIiuP mns MaccoBas KOHUEHTPALHs
nepxaHus Temmepatypbl Bogst KMIIL] Ha BpeMs mpoguaupoBanus He 6 Kene3a, MKI/ M 500 20 50 50
90-95 °C. TIpoBOAHTCS MPOBEPKa 3aUIAT H GIOKMPOBOK HO PEaKTOpy H TypGo’” Maccosast KOHIEHTpaLs

’ MeH, MET/AM 50 5 5 20

HepaTopaum. ‘
Iocne okoHuyanus 3THX paboT MpH HOpMaNbHOM KauecTBe BOAn B KMI]

MaccoBas KOHLUEHTpaLus
xnopua-noHa+HTOpHA-

(tabi. 5), BKIIOUEHHU BCEX HeOOXOHAMMBIX BCIIOMOraTENbHBIX CHCTEM B pabory 3

HOHA, MKI/IM 200 10 10 2,0
npu ypoeHsX Bozsl B BC H JeaspaTopax He HIKE MUHAMAIBHO JONYCTHMBIX §) VPSP —— )
AKTOp BBIBOJHMTCA Ha MHHMMAILHO KOHTPOJNHpPYEMBIil ypoBeHb MoIHocTH MIg HeTeNpoAyKTOB 200
10-20 MBT (teru1.). HauuHaeTcA pa3orpeB TEIUIOM, BHIACIAEMLIM B PEaKTo| MK/ ’ 200 200
(cBnime 100 °C). HMomyctumas ckopocTs pazorpesa cocrasinser 10 °C B vac) pH npu 25 °C ] 5,5:8,5 6,575 5,578 5,5:7.2

06yCIOBNEHa TeMIIEpaTyPHOH PasHOCTBIO Mexay Tpaktamyu TK u Gnmxatimmd
pebpaMHu XECTKOCTH METALIOKOHCTPYKIHH PEakTopa. §

ITo Mepe pocra gasieans B KMITL] # nosBieHUy napa NpOH3BOIMTCA MO
pes BO/IBI B Jeasparopax nojateii mapa B Hux. Ilocie nporpesa neaspaTops! BY

BOJIATCS Ha PEXHM, BOJA M3 HHX TI0JacTCA Ha MCHapHTeNH. Bropudusiii map o Hopmipyemiva 1
RaeTcst Ha MKeKTophl TypOHH A NOAbEMa BaKyyMa B KOHAECHCATOpax. B NepexomLe e):mzrk&ammmn- KayecTBa Bo;_-g,; KMIIL v muraTensHOi BOAR!
TMpu gocTmxenHu Bakyyma B Konpencaropax TI he Gonee 600 MM pryTHOREE \ ph 25 og Asnmores: pH npu 25 °C, ynensHas >nextponposomu-
crosi6a nocne Nporpesa N2pONpPOBONOB MPOH3BORNTCA TON4OK TypGorenepardiill ., - N, » JKECTKOCTh, MaccoBasd KOHUCHTPAIMA MEJH, MAaCCOBAA KOHICH-
(Ha HOMHHAJIBHLIX TIAPaMeTpax), mporpes ero ¥ Habop obopoToB A0 xonoct Tenpoay”opflﬂ‘HOHa‘*(l’TOpM-HOHa st KMITLY, maccoBas KOHUEHTpanus Heg-
xoxa. Yepes 15 mun paborsr Ha xonocroM xoay TI' BKIOYaOT B CETh NPH Tpaus B; xon-zponupyemmn MOKa3aTC/IIMH ABJIAIOTCH MAaccoBas KOHIICH-
rpyske He Menee 150 MBT. Harpyxenue TT Begercs co ckopocTsio 2 MB1/nl PEMHUEBOI KMCIIOTHI M MACCOBaA KOHICHTPALMA KeNe3a.
TIpH apaJLIebBOM NOABEME MOIHOCTH PEaKTOPa H € MOCTOSHHBIM JaBIIcHHEN
KMIIL] 69-70 krc/cm’. L

TToTbeM MOIIAOCTH BEAYT B TPH CTYHIEHN: B mpoue
1 crynens - 700 MBT. Bpems nombema - He Menee 30 mMuH. [Tpogomke N liecce skcrtyaTalm SHEPro6/Ioka MOTYT BO3HHKATE OTKAIBI 06OPYXO-
PA3THIHbie OTIJIOHEHNS OT HOPMANBHOTO pesiMa. 1o BaXHOCTH OTKa3kI

HocTh pabotel 30 MuH. TS OClog),
B Oro 060
II cryneusb — 50 % OT YPOBHA MOIIHOCTH mepell ocTaHoBoM. [Iposomk CTakony ;;};oszgm MOXHO pa3Jie/IUTh Ha OTKa3bl, TpeGYIOMHUE HEMEUICH-
HocTh paboThl 5 1ac. YPoBeyy, Mo Pro0NIoKa, H 0TKa3k, TPeOYyIOUHE Mepexoaa Ha MOHPKEHHEIH
111 cryness — 70 % OT MON[HOCTH [IEPE OCTAHOBOM (5 4acoB). HIHOCTH.

B croanourom pexume paGors nocne pasrepmetnzaius KMIIL] Hopmupye-
MLIMH NoKkasaTesaMu KayecTsa soasl KMIIL] sasmotca PH u yxenbHas anextpo-

ET();?/MMOCTL’ 3HAYEHHUA KOTOPBIX AOKHBI GbiTh OT 5,5 o 7,2 u He Gonee 1,5
oM.

29.1. ABapmiinpie PeXHMBI SHepro6oka

74




B COOTBETCTBHM € 3THM peakTop MMeeT aBapHiiHbIe 3aIIHTHI (06ECTOTHRYy
cTepxHeil BA3 ¥ 9acTHUHOE WIH NOJIHOE TiylleHue peakTopa). ITpH cpa6a
HHH aBapHITHOH 3aMIHTHI MOXKHO BBIIETHTE 4 OCHOBHEIX PEXKHMA:

A3-11II - otkinouenwue 2-TT;

A3-1 - otkmouenne I'IH;

A3-II - oTknr0ueHHe ofHOrO U3 ABYX TT;

A3-V - nosBieHde ycnosuit jis cpabatsisanns A3-1, I1, 11 1 HeBo3MORg
CTH HX OCYIIECTBJICHHA U3-3a HeHcrpaBHOH BA3 (6bicTponeiicTsyionieit apag
HOM 3aILHUTEI).

2.9.2. CucTema NIAHOBO-TIPERYNPeANTENLHOrO pemonTa (TITIP)

Tl obecnederns HOpManbHOM paboTOCIIOCOBHOCTH 610Ka HEOBXOAMMO |
nomuurs TII1P. HopMbt BpOAOIKATENFHOCTH KAIUTAILHOTO M TEKYIIETO pe) «
060pynOBaHHMA OMperieicHhl Ha OCHOBE OMbITA PEMOHTA NEHCTBYIOMMX A’
Cpentuii pemontr PBMK-1000 nposomar 1 pas B rox. KanuransHbiii pe"
TypOHHBI ¥ peakTopa npoBogAT 1 pas B 4 rona. ,

Cuctema TP nosBonser Gonee pauMOHANLHO HCTIONbL30BATH CTAHOYHO
BCIIOMOraTeNbHOEe 00OpYNOBaHHe PEMOHTHBIX OpraHH3aiMii. BHenpeHue cucl
Mbl TITIP ocylecTBIsAETCS B HECKO/ILKO ITANOR, f

Tlepertif 3Tan - cocraBnesue rpadguka NPoBeCHHA PETNAMEHTHBIX pabor, ’
KyIlUX W KalHTalbHBIX PEMOHTOB, NMOATOTOBKA HEOOXOAMMOM 10KyMEHTAUy
3UII, uHCTpyMEHTa, YKOMIICKTOBAHHE PEMOHTHOIO [IEPCOHAA, %

Bropoit 3Tan npemycMaTpuBaeT BHeApEHHE arperaTHOIO METOXA PEMOHY
TIOCTPOCHHOT0 Ha NPHHUMIE [ONHOMH 3aMeHbl 000PYAOBAHHUA, NOJICKAIETO |
MOHTY. : i

PeMoHT BCero o6opynoBaHHs OCYMIECTBAAETCA 0 CETEBHIM rpaduxaM, ¢
CTaB/ICHHRIM Ha OCHOBE y4YeTa fedekTor B paboTe 060pyAOBaHuS, BEIABICHHRY
NpoLEcce IKCIUyaTallu. B CBA3M C OTCYTCTBHEM PE3EPBOB MOLIHOCTH B IHEDH
CHCTEME NONyCKAeTCA M3MEHeHne cpokoB nposeenns IIIP kak B Ty, Tak
ApYTYIO CTOPOHY. i

OCHOBHO# 0COGEHHOCTBIO PEMOHTa SABJISETCA HEOGXOAMMOCTh NpE/IBa
TENbHOH NIE3aKTHBALMHM 000pYN0BaHUA, KOTOPas NMPOBOJHTCA MO CIIELMANSH
nporpaMMam, coctabjieHHbIM ITHMO coBMeCTHO ¢ 3KCIDIyaTAlIHOHHLIMY LEXaN

2.10. Bausiaue OTACALHBIX NpHMeceii Ha BOAHO-XMMHYECKHIT PEXHM
paboTel 06opynoBaHHA

2.10.1. Kucsropon

OcHoBHas posb KMCJIOPOZA NpPH KOPPO3HM TEIJIOCKIOBOFO 0GopyHoBam|
CBOAMTCA K IETONAPH3ALKMH KATOAHBIX YYaCTKOB. R
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oCTh KUCTIOPOIHO# JICTIONAPH3ALMH 32BHCHT OT COZEPXaHHA Kuclopoaa

crop BHOCTH NepeMenBatms Bofbl. C YBENMHEHHEM THX (aKTOPOB CKO-

H “H:e;{::ompmauuu BO3DACTAeT, 9TO CBA3AHO C YBEIMYECHHEM CKOPOCTH AOC-
a K KO meH NoBEPXHOCTH.

rasy Kﬂgﬁgcl:)coenkoppogﬁzn;gl}:gonncroﬁ CTajH B YCIOBHAX paboThl TEIJIOHED-

B :f.com 060pY/I0BaHNA KHCIOPOA MIpact ABOAKyIO ponk. Ilpu HU3KOM co-
re® quy Kicaopona (mpamepHo 20 MKI/IM’) koppo3us He HabmojaeTcd Hesa-
AepR oT CONEBOTO COCTaBa M TemimepaTypel BOAbl. Ilpn TemmepaType BOAbI
B"cuzmzo °C 1 NOBHLIIEHHOM COREPXaHUH KHMCIOPOAA CKOPOCTH KOPPO3HH BO3-
;:::aﬂ 1 CTAHOBHTCA MakCHManbHON NPH CONePIKaHWH KHCII0pPOa, PAaBHOM 8-10
wr/m’. [Ipyt faubHeHIueM pocTe KOHUCHTPAHH KUCIIOpOAa CKOPOCTb KOPPO3HH

A.
CHmrll(i:;T;;(a OpOKTOB KOPPO3HH, 0OPasyIOIMXCA MOA BO3NCHCTBHEM KHCIOPO-
113, COCTOUT M3 HECKONBKHX CJIOCB. Ha NOBEPXHOCTH META/IA - TUTOTHas MJIEHKa
warnerata (Fes0,), HECKONBKO NPENOXPAHAIOad METAL OT KOPPO3HH, Aance
phicIas IUIEHKA, HMEIOMAs HU3KHE SAIIMTHBIC cBoticTea. [Ipu MHTEHCHBHOM MO~
pofi¢ KHCIOPOJA K NOBEPXHOCTH METALIA, HANPUMEp, NPH BBICOKOH CKOPOCTH
LMPKYJISLUK KHC/IOPOACOREPHKALIErO TCILIOHOCHTE, OKMCJICHHE JKeNe3a [pouc-
XOJMT HEMOCPEACTBEHHO B HOPaX OKUCHOH TUICHKH.
3Fe + 202 = Fe;O.;.

O6pasyioluics NIpH ITOM MArHeTHT 3aKyNOpHBAeT MOPh! H CKOPOCTh KOPPO-
3HH CHHIKAETCH.

CaMbie HH3KHE CKOPOCTH KOPpPO3HM 3a(HKCHPOBAHBI NPH CONCPKAHHA KH-
cropoza B Boze 40 Mr/aM’. Takas KOHIEHTPaUUs KHCIOPO/Ja B BOJE MOMy4aeTCA
32 CYeT pas/IokeHHs nepexuck poaoposa Hy(O; Ha MOBEPXHOCTH METalLIA. (Ilepe-
KHch BOIOpoa ofpasyeTcs TipH pamuomuse BoAwl). HOHBI Jkese3a ABNMIOTCH Ka-
Tammatopamu pasnioxenus H,O,, cieloBaTenbHO, BHICOKA® KOHUEHTpAlUA KH-
cnopona GyneT BO3HHKAaTh B AedekTax OKHCHOM IeHKH. IIpH KOHUEHTpaLMH
nepekucn Booposa 40 MKI/Jl H HOJIHOM €€ Pa3fioKEeHHH JIOKAIbHAA KOHUCHTpA-
3 KACTOpO/ia MOXKET AOCTH4E 100 Mr/m’.

Takum 06pazoM, KHCIOPOJ B POLIECCE KOPPO3MH YIJIEPOAUCTOH CTaly Hrpa-
€T POJib Kak arpecCHBHOFO ar¢HTa, Tak M TacCHBATOPa B 3aBHCHMOCTH OT €ro
KOHIIEHTpai|y ¥ CONEBOTO COCTaBa BOJBI.

2.10.2. Yraexuciblii ra3

Binmanue yrmexucnoro rasa Ha KOppO3HIO YIJIEPOJHCTOH CTald CBOAMTCA
TONbKO K ToHIKeHHIO PH M DOBBINEHMIO COAEPXAHHS MOHOB BONOPONa. Yrje-
KUCIEI ras sengerca cnabuhiM anektponuToM. TeM He MeHee HU3KHE 3HAYCHHA
PH, co3napaemmre YINEKHCIIOTOH, B KOPPOHOHHOM OTHOLICHMH Gonee OMacHmL,
%M Te xe 3mauenns pH, co3maBaemble MuHepansHbiMM kucnotamn (HCI,
H:80,). MunepanpHbie KECIOTH B NPONECCE KOPPO3HH 00pasyloT C Kene3oM
YCTolunghie coemuHeHN H IPH 3TOM «CPAbATHIBAIOTCAY.
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FGCO:; + 2H20 = FC(OH)z + HzCO;. ;
VIiexucisli ra3 B IPOLECce KOPPO3HH TPAKTHYECKH He pacxoxyerca. Hf
Gonbman arpecCUBHOCTS YTIIEKHCIIOTO ra3a NMPOABIAETCSH NPH NMOBLIINEHHON Y
nepaType Ha Y4acTKe OT JEadPaTopoB 10 GapaGaHoB-cenapaTopoB B OCHOBHE
MECTaX C MOBBLIEHHON CKOPOCTHIO BOABI (pEeryIvupylomux ¥ oOpaTHBIX
Hax, TpyOHbIX myukax moporpepateneil H T.1.). Ha ADC ¢ Typbunammu, pf
TAIOU{MMHU Ha HACHIUIEHHOM IIape, KOPPO3HOHHO-3PO3HORHbIC PaspyHICHH X
JSIOTCA HA POTOPE M CTaTrope TypOMH, KopmycaX OOpaTHBIX H PETYIHPYIOH
KIAanaHoB 0Y00pOBR, APEHAXHBIX NAponpoBoaoB. OOBACHAIOT 3TO SBICHHE Chif
3AIUMTHON OKHCHOM IUIEHKH C METAIIA 04 JEHCTBHEM YITICKHCIOTH B MECHY
GonbInoi CKOPOCTHIO CPElBL.

B

2.10.3. Xstopuasl

BrnsHne XJIOpHAOB Ha KOPPO3MIO XPOMHHKENEBHIX HEPKABEIOIMX CTH
OCHOBAHO HA Pa3pyLICHHH 3aUTHON TACCUBHOI ILIEHKHM, KoTopas obpa3yerd
TIOBEPXHOCTH METAJTa, 0-BHAHMOMY, BCIeCTBHE 00pasoBanus pacTBOpHUN
xJjiopuja XpoMa. Paipymenye 3anmurHoil OKACHON MJIEHKM NPOMCXOAHMT MO §
HHIIAM KPHCTAJUIOB. DTO MPUBOAWT K KOPPO3HOHHOMY DaCTPeCKHBaHHUIO. H
Leccy cnocobCTBYET KHCIOPO, KOTOPBIM UIPaeT pojib ACTIONAPH3ATOPa.

Xnopuabl ABIAIOTCA CTUMYJIATOPAMH KHCIOPOXHON KOPPO3HH YIiiepomut]
CTany, COCOGCTBYIOT Pa3pyLIEHHIO 3AMUTHBIX OKHCHBIX MUieHoK. Honbl xilf
crocoGHBI afcOpOUPOBATECH OKHCHBIMH TUIEHKAMH H BBITECHATh M3 HHX KHg
pon. B pesymbrate B TOYKaX aacopOLMM IONYYaeTCA PACTBOPAMOE XIOPHO
XKeNe30, METAJLL IPY 3TOM OrOJAETCH H IOJBEPracTCsA JajabHeHued KOppo3H;

2.10.4. Conepoif cocTaB BOAbI

3
Hanmuue B BOAE XJOPUIOB M CYJIb(ATOB APENATCTBYET 06pa3sOBaHHIOA
CHBHOH OKHCHOH IUIEHKH, 9TO NPHBORHT K YBEIHYCHHIO CKODOCTM KOpPpO
IMosenenne B o6eccoleHHON BOJE XJIOPHIOB WIH CyIb(aToB N0 KOHUECHTPM
0,6 MI/n IOBHIIAET CKOPOCTH KOppo3uH B 40 pa3 faxe B leadpHPOBAHHON
IMpucyrcrBre docdhaToB, XpoMaToB, HHTPHTOBR CHOCOOCTBYET MacCHES
(CO312HHIO 3aIUTHOM TUICHKH) U CHIKEHHIO CKOPOCTH KOPPO3HH. k
Hurtpat HaTpus B CMECH C aMMHAKoOM (BO3MOXEH M JIpYToif COCTaB M
TOPOB) UCTIONB3YETCA IS NAcCHBAIMA M KOHCEPBALMH TETUIOIHEPreTHdeck
000PYNOBAHNA U3 YIIEPOAMCTOMH CTANM HOCE MPOBEACHHS XUMHYECKHX M
BOK 4 B ICPHOK JANTENBHOR OCTAaHOBKM 060pyIIOBaHH}l.

2.10.5. 3nauyenne pH

BinsHME NOHIKEHHBIX 3Hadenuit pH Ha CKOpPOCTh KOppO3uH 00ycHoBN
BoJiopoaHo# aenosspusanuel. Co cHmxennem 3naueHus pH ckopocts Kopp#
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xo Bo3pacTaer, KOPpO3HA HOCHT paBHOMEpHsIii xapakTtep. Bomopon, Buine-

“Bm“ﬁcg o peaKumMH:
3Fe + 4H,0 = Fe;0, + H,T,

MOXKeT PACTBOPATECS B METaJLIE.

Moﬂexympm,m BONOPOJ HAKaIUIMBAETCA B MUKDOITOPaX, B pe3ybTaTe Yero B
jux pasBHBacTcA BBICOKOE HaBlieHHe (0 HECKONBKUX THICAY Meramnackaiei).
Bo3HHKAIOT BHICOKHE PACTAIMBAIOUINEG HANpDKEHHA, PUBONAINHE K paspyle-
0 METAJUTA B PE3YILTaTe BOJIOPOIHOM XPYNIKOCTH.

[Ipu XUMHMYECKHX MPOMBIBKAX NOAIEPHHBAECTCS HH3KOE 3HATCHHE pH (me-
yee 3). 3alUTHAA TUICHKA TIPH STOM NOJHOCTBIO YIATACTCH. OKHCHYI0 IUIEHKY
BOCCTAHABMBAIOT AMMHAYHBIM PaCTBOPOM HHTPHMTA HATPHA IPH pH pactBOpa,

oM 10-11 en.

Bricoxoe 3HaueHne pH MoxeT 6bITh JOCTHIHYTO NOOaBIEHHEM B BOLY INEJO-
yu wid aMMuaka. CrielyeT HMeTh B BHAY npu koppekTupoBke pH, 910 BBICOKOE
suaueHHe pH HECOBMECTHMO ¢ HCIONL30BaHHEM B KAYECTBE KOHCTPYKUMOHHBIX
MATEPHA/IOB B A/IEPHOM PEAKTOPE LMPKOHHEBbIX CIUIZBOB M3-33 MX MHTEHCHBHOMN

KOPPO3KH.
2.10.6. Temmnieparypa

Temmeparypa oka3biBaeT OONBIIOE BIWAHHE HA CKOPOCTH KOPPO3HOHHBIX
npotieccoB. I1OBRIIEHHE TEMIIEPATYPH! YCKOPSET MPOLIECCH KOPPO3HH M I1accH-
BalHH, KPOME TOTO € POCTOM TeMIepaTyphl yBelHYHBAETCA TepMHAYECKas Jie-
dopManus.

B HachieHHOM mape npu Temnepatype 280 °C yBenwdeHue coaepKaHHA Ku-
cnoposa 1o 40 Mr/aM® He OkashiBaeT MPAKTHYECKM BIMAHHA HA KOPPO3MIO yIile-
pomucroi crasm. IToBHlIIEHHE TEMIIEPAaTypHl CPe/ibl YBEIHYHBAET CKOPOCTb KOp-
Posuu moa pmeitcTBHEM yriiekuchoThl. Kopposust HepxaBelomedt ctamu noa aei-
CTBHEM XJIOpH-HOHA NpH TeMAepaType Hwke 100 °C e nabmonaercs. [Tpu yse-
JHICHHY TeMIepaTyphbl ayCTCHATHbIE HEPXKABEIOIME CTAIA MOABEPraloTCs XJIo-
PHIHOMY pacTpeckMBaHHIO yiKe IiPH CONEPKAHHH XTOPHAOB OKONO 500 MKI/IM’.

2.10.7. CxopocTb cpeant

¢ Ckopocts JEea3PHPOBAHHON BOABI HE BIUACT HA KOPPO3HIO YTICPOAHCTOH
T, C yeenpuenueM CKOpPOCTH JBKCHHA BOIBI, HACKILCHHOHK BO3yXOM, HH-
TeHCHBHOC Ty, KOppPO3HH MIPOXOAUT YEPE3 MAKCUMYM IIPH CKOPOCTH Boab! 1-3 M/c.
PH nansueiimenm YBENHYECHAN CKOPOCTH UHTEHCHBHOCTH KOPPO3HU CHIDKAETCA.
ne?,?;{ajg’};gﬁ xm«;}‘cx cKOpocTh 3-5 M/c. OOBACHAETCA TAHHOE ABJIEHHE OKHC-
Nongg € no Fe’” B mopax OKMCHOJ IUIEHKM 3a c4yeT (oNee MHTEHCHBHOIO
2 xuciopona npu wHpkyauss. O6pasyiomuiics IPY 3TOM MarHeTHT 3a-
OPHBAET NOpAKI, H CKOPOCTH KOPPOIMH CHIKACTCA.
OPPo3HoHHO-5po3HoHHRI M3HOC TPYGok MHXK koHneHcaTOpoB TypGHH AB-
1 pesynratom TIOBPEXICHHS 3aNTHOH IUVIEHKH BCICACTBHE BHICOKOH Typ-
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OYJIEHTHOCTH NMOTOKa BOABL. M3HOC TpyOOK YCHIHBACT HANMYME B OXJI2

paTh BBIXOZ TB3JIa w3 ctpos. O6pa3oBaHue OTIIONKEHHH HAXOMWTCA B Nps-
BOJI€ BO3AYIHBIX My3bIPEKOB H aOpa3HBHBIX YaCTHIL o0

i 3aBHCHMOCTH OT BLIHOCA NIPOYKTOB KOPPOSHH, T.€ OT MOCTYILICHUA B peak-
MO! C puTaTenbHOH BOAOH 3arpA3HAIONMX BEMIECTB.
mpnpﬂqunoﬁ 06pazoBaHus OTIOXEHHH ABNAIOTCA QHINKO-XAMHIECKHE TpoLec-
41, IpOTEKAIOMHe BOAM3H TeIUTonepeAalomiei OBEPXHOCTH, B pe3yIbTaTe KOTO-
u,x 06pasytoTCs TBEIBIE YAaCTHUB, CIOCOGHBIC OTIAraThCi M YACPXHBATBCA
T m,onepellammeﬁ MOBEPXHOCTBIO.

2.10.8. MexaunuecKHe U TepMHIccKHe AedopMaitun

Hanmque B MeTaie HaNpsDKeHHH, BOSHUKAIOIIMX BCICACTBHE MEXaHUwg
WM TepMHYECKHX AedopMaliil, ABNAETCA HEMPEMCHHbIM YCIOBHEM KOpY
noA HanpsxeudeM. Hanpsokenne MoxeT ObITh NPUIOKEHHBIM WIH OCTATOg
HO 0043aTeNbHO PACTATABAIOIIIM. . 2.11.1. XHMUYECKUH COCTAB OTIIOKEHHHA

Jaxe He3HAUMTENbHOE PACTATHBAIOUICE HANPSIKEHUE BBLILIBAET KOPPOY
HOE PacTpPeCKUBAaHHE ayCTCHHTHBIX cTaiel. [1o-BHIMMOMY, MPAKTHYECKH Oy
CTBYET TIpefelIbHOE HANpPHKEHHE, HIDKE KOTOPOTO PajpylEHHE HE TPOHCXM rax ¥ (mke B GOJBIIEH CTENEHH) KOWICHCATHO-ATATENbLHONO TpakTa. OcHOB-
B 10 xe Bpems HONHOE OTCYTCTBHE HANPKEHHA HE MPHBOIMT K KOPPO3HORS HYI0 Maccy ornoxeHuit (6onee 70 %) COCTABNAIOT OKMCIHL kKeje3a B BHAE Y-
PacTpPECKHBAHMIO. B Fe,0s, Aaiiee CIERYIOT OKHCIBI HHKENA, XpoMa, Mean. Haubonee HHTEHCHBHEIH

OcTarouHoe HANpskEHHE B METaJLle NOABIACTCA DM CBAapKe, NOITOMY) poct omoxeHndi npoucxoaut B nepeeie 2000 yacoB paboTel peakTopa mocne
Tepuas CBapHOrO wBa koppoaupyer B 1,5-2 pasa GpicTpee, weM oCHOBHOWMY nycka. 10 OOBACHACTCA SHAYMTENHHBIM OGOTALICHUEM BOIEI NPONYKTAMH KOp-
Tamn. Jing CHATHA OCTATOYHOTO HANpKEHHA CTalH NOABEPralOT TEPMHYER pPO3HH, OTCYTCTBHEM Ha IIOBEPXHOCTAX 000pyJOBaHHsA BEICOKOTEMIEPATYPHBIX
o6paboTke, B YaCTHOCTH OTXKUTY. OKHCHBIX TIIEHOK. B 3T0 BpeMs NpOHCXOAMT YCHIICHHAA KOPPO3HA MeTalna 060-
pynosanus. IIpoBenieHHBIE HCClieOBAHHA NOKA3alH¥ CXOACTBO IO COCTaBy LIHp-
KYJIHpYIOLIMX B TCIUIOHOCHTENE M HAaXOMAIIUXCA B OTIOXKeHUMAX Ha TBOJlax

. IpOAYKTOB KOPPO3HH. OTCIoNa CIIeAyeT, YTO NPOACXORUT HENPEPLIBHELH Macco-
Kak yxe oTMe4anocs pasee npu o6Jiyd€HHH BOIbI HPOHCXOAMT ce pamnd o6MeH H MacCOMEPEHOC aKTHBHBIX POAYKTOB Koppo3uu ¢ TBDJIoB # ocaxcaeHue

Onpeae/seTCs MaTepUaoM Kak OCHOBHOrO KOHTYpa mupkymauuu (KMIILD,

2.10.9. Honnsupyiouiee H3JIydeHue

[TpucyTcTBre B BOJE KHCJIOPOA3a MHTCHCH(MHMIHPYET MPOLECC PaIMOIIH3a, - HX Ha NOBEpXHOCTAX 06opyaoBaHmA. TIpMMecH, HaxoAAIMeCA B BOAE NpPH pas-
AYKTbl KOTOPOr0 YBEIHUHMBAIOT CKOPOCTb KOPPO3HM MaTepHANoB. YBemdyl AM4HBIX GH3MKO-XMMHIECKHX MpoHeccax, BeayT ceba no-pasHomy. OnHH Beiue-

CTB3, BHIENAACH U3 PACTBOpa B BUAE TBepAOH (a3bl, KPHCTALIN3YIOTCH Ha rops-
‘X TOBEPXHOCTAX HArPeBa, APYTHE - H3 XONOIHBIX (OXJNakJaeMBIX CHapYXH)
TOBEPXHOCTAX OXJIaXAEHHA, 0Opa3ys B TOM M B APYroM Ciiydae MpOYHYIO H
TIOTHYIO HAKHIb, TPETHh OCTABLUMXCA BbUTIAZAET B TOJNUIE BOABI B BALIE B3BEHICH-
HbIX wWnamoBsIx wacTH. Eciu KpHCTAUIM3AUMA CONell IPOKCXOXUT HETIOCPEACT-
BCHHO Ha mMOBepXHOCTAX HarpeBa (MIM OXNAKNEHWA) M NPH 3TOM OOpAIYIOT
TECPILE OTNOMNEHMA, TO TAKOE ARNCHHE HA3BIBAIOT NIEPRHYHLIM MPOLECCOM Ha-
Kuneobpazopanus, BropwiHslit mpouecc HakATIcoOpa3OBaHHA XapaKTepH3yeTcs
::;’T"TO BRINIaBITHE BHAYaJe B3BEIICHHBIE YaCTHIBI OXJIAXAAIOTCA H 3aTeM 00pa-
TPOYHO cuenneHHsIe ¢ MOBEPXHOCTHIO HATPEBA BTOPHUHBIE OTIIOKEHHASL.

PONYKTEI kOppO3WH, OTNOXKHBIIHECS B AKTHBHOH 30HE PeakTopa, aKTHBH-
2;";7:: B RelitponnoM mojie. Ilpu nocineAyiomeM BhIHOCE PAAMOAKTHBHAIX IPO-
"croqﬂ:oppoznn H PACTIPOCTPAHEHHH X TIO KOHTYPY LHPKYJIALKH MOABIAIOTCA
e Ror;m PaZiOakTHBHOIO M3ITy4EHHUA 3a NpeNc/aMH aKTHBHOM 30HbI, ACHCT-
PEIX Ha MpeKpamaeTcs M MOCAE OCTAaHOBKM peaxTopa. Pamuammonnas

OBKa Ha 060pyI0BaHHH OCHOBHOTO KOHTYPa IHPKYJILHH TIOC/IE OCTAHOB-

Opa B ocHOBHOM (Ha 90 %) 06ycnoBnesa Hamranem Co®.

“Pexon NPONYKTOB KOPPO3HH B IHPKYJALHOHHYIO BOJY TIPOHCXOANT B pe-
¢ oTcnansanus KOPPO3HOHHOM INEHKH HIM CMBIBA NPOAYKTOB KOPPO3HH

CKOpOCTH KOppo3Hd HabmozAaercs B HadallbHblil nepHon, nepsbie 100 yacoby
60781, B fanbHeHINEM 3T0 BIMSHHE CTAHOBHTCA MaJIO3AMETHBIM. &

[Ipy Hanvwuum B BOAE a30Ta M CBOBOAHOTO KHMCIOPOAA oA BausHHEM i
TPOHHOroO HOTOKa 06pasyeTcs a30THAA KHCNOTa, BCISACTBAE Yero CKopocTsh §
PO3HH yBenuamBaeTCA. B To e BpeMs MPHCYTCTBHE B BOJIE a30Ta M cBoGo
BOJOPONA MPUBOAMT NOA o6mydenueM K OOPasOBIHMIO amMMuaka W CHwkef
CKOPOCTH KOPPO3YH.

Taxum obpasoM, HeoOxonuMoe yBeNHHYEHHE CKOPOCTH KOPPO3HH McTal
MoK AeHCTBHEM HOHM3HPYIOILEro H3ITy4EHHs BBI3BIBACTCA MPOXYKTAMH PaJ "
3a. B To xe BpeMs H3ITyUeHHE BIHAET Ha CTPYKTYpY 3alUTHOM OKUCHOI TUTeHl
BBI3BIBaA B Heil 06pa3oBanye pasnuuHbIX 1e$eKTOB, UTO CHOCOGCTBYET paIns
KOPPO3HH. E

2.11. OGpa3zoBaHKe HAKATIH H OTSIOKEHHIl HA TEMNONEPEAAIOMHAX
NMOBEPXHOCTHX N

OmioxXeHHA Ha TEIUIONEPEJAIONMX MOBEPXHOCTAX PEakTOpoB, B JacTHO
Ha obonoukax TBIJIoB, NpUBOMAT K yMEHbIICHHIO ko3(dHLMEHTa TeIUIONS 3y
Jayd ¥ BCAEACTBHE JTOr0 K NOBBHIICHHIO TEMIIEPATYphl 060N0YeK, Y70 MO

s
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1IP¥ M3MEHEHHH TEIUIOBOTO U MHAPABIMYECKON0 PEXKHMOB, B YaCTHOCTH TIPH 4
K€ ¥ OCTaHOBE peaxTopa. -

Bo spems pa6oTrl peakTopa OCHOBHEIM HCTOYHHKOM AKTHBHOCTH BHE 3
HOMH 30HH ABJIAIOTCA KOPOTKOXKMBYILHE HYKIWME, 06pasyromuecs 3a CHeT ag
BallMH KaK caMo¥ BOABI, TAK H BCEX NMpUMECEH, IMPKYIHPYIOLIMX BMECTE C BOJ
yepe3 aKTHBHYIO 30HY.

Kpome ToT0, HCTOYHHKOM aKTHBHOCTH MOTYT ObITh HPOXYKTEI AENCHUS Y
(Hiox, pannoakTUBHBIE 61ArOpONHbIE Ia3bl). ;

2.11.2. Ulnam

OTnoxeHne NPOOYKTOB KOPPO3HYM Ha TMOBEPXHOCTH KOHTYpP2 BHE aKTHM
30HBI MOXET NPOMCXOIMThL B pe3y/bTaTe MEXaHHYeCKOro OCe[aHHA KPyny
YacTHI B 3aCTOMHBIX 30HAX C MOHMIKCHHON CKOPOCTBIO IMPKYNALMH, aured
(MpUIHNAaHNA) YacTUIl K MOBEPXHOCTH KOHTYpa, ancopOuun (HOrjionIeHus),§
IOYKTOB KOPPO3HMH IIOBEPXHOCTBIO KOHTypa, 0Opa3oBaHHA KPHCTA/LIOB IIPH:}
BBINEHHH KOHLUEHTPALMM PACTBOPHMbIX HPOLYKTOB KOPPO3HH, KOAryJIALHE Ik
AYKTOB KOPPO3UH B NOTOKE TEIUIOHOCHTEA U MX HOCIEAYIOMETO OCKACHHA, 4

Mexanndeckoe OTCTaHBaHHe KPYNTHOLHCTIEPCHBIX aCTHIL B 3aCTOMHBIX 301
NPHBOANT K 0GPa30OBAHHUIO JOKAIBHBIX CKOIUVICHHMH [Nama (JIOBYINKH LLTaAME
BBICOKO¥ aKTHBHOCTBIO. TaKHMH TOYKaMH ABJAIOTCA TOPLOBbIE YIaCTKH Cendy
TOpOB ¥ KoJuiekTOpoB I'IIH, koHLEBRE y4aCTKH Pa3iaioINyX rPYINOBBIX KON

TopoB I'LIH 1 0coGeHHO METIH HIDKHUX BOAAHBIX KOMMYyHuKauuii PEMK, B §

TOpBIE 1OCHE OCTAHOBKH PEAKTOPA «CIIOJI3aeT» HLIaM M3 TEXHOJOTHICCKHX "_u‘
JIOB. '
Anre3us - THNHIHBIA NMpoLecc B3aUMOJICHCTBHR B3BEHICHHBIX YaCTHI{

JlyKTOB KODPO3HH C TIOBEPXHOCTHIO KOHTYDa, 06YCIIOBINICHHBII AEHCTBHEM M)

KYJIAPHBIX CHJI IPMTAKEHHA. 4

Menkue vacTHIel, MPUIMIIIHE K NOBEPXHOCTH KOHTYpa, CIIOCOGHHI of
cTaThCa Mexay coboid, mpespamasce B 4acTHiEl GOMBIIOrO paiMepa, KOTOf
TpA HEKOTOPOH CKOPOCTH BOABI OTPHIBAKOTCA U yHOCATCA. Takum o6pasom, B
LIECC aATe3MH HOCUT AHHAMUYHEIN XapaKrep. ¥

XoT NPOAYKTH KOPPO3MH KOHCTPYKIMOHHHIX MAaTepHalloB 06/ajaioT oY
MaJlolf pacTBOPHMOCTEIO B BOJE, HX NEpPEHOC B PacTBOpeHHOH (opMme HILY
BaXKHYIO POJIb B PACTIPOCTPAHEHHH M HAKOIUICHHH PAJIOAKTHBHOCTH B KOHTH
PacTBOpHMBIC MPUMECH MOTYT aAcOpPGMpPOBATHCS YIOBEPXHOCTHIO KOHTYPA, M
3TOM OHH CTPEMATCA 3aHATH BCIO IUIOWAAh KOHTYpa. ONHOBPEMEHHO C aICOf
uMeit nporexaeT 06paTHLI npouece - AecopOLKI, HHTEHCHBHOCTL KOTOpOl Y
JIYUBACTCA C POCTOM OTAOXeHHH. TakuM obpasom, ciycrts sekoropoe BPG
HAaCTyIIaeT THHAMHIECKOE PABHOBECHE. A

Ancop6uusa OHOB 3HAYHMTENBHO 3aBHCHT OT PH cpesul. Hpalcmqecxn.‘
K&KIOT0 WOHA CYWeCTBYeT ofnacTs 3HaueHus pH, Buime u Hke kotopoi §
copbLms CHIKaeTCs.

1 Mﬂepa‘['ypbl‘

p6uyst KOGabTa Ha OKMCHBIX TUICHKaX YBETHYHBACTCH C YBEJNMIECHHEM
TIpoMyKTHl KOPPO3HH B TeIUIOHOCHTeNne o6pasyloT BEICOKOMMC-
ppi¢ ACTALBI, IO CBOMM PasMEpaM OTHOCSIMMECS K KOJUIOHIHLIM. IMoBepx-
4 4acTHI PHOOPETAIOT 3apAN 6naronapsg afcopOLMH HOHOB M3 TEIUIOHOCH-
oc? YacTHIE MOTYT MEHATH CBOH 3apan B 3asucHMocTH oT pH Boxki. Cymect-
. e,[; oueBHIHO, 3HauYeHHe pH, NpH KOTOpOM 3apsA YacTHIl PaBEH HYIIO. Jost
QKHCILOB JKEJE3a TAKOe YCIOBHE BRITNIONHAETCH B Auanasone pH=6+8, nna Memm -
u pH~9,5, 1% HUKENA H xobaibTa - mpu pH=10+12. CHibKenHe 3apana cno-
cobeTByeT KOATYJISIIMH YacTu, T.€. ofbeMHCHHIO HX B GoJiee KpyMHbie arpera-
131, CIOCOOHBIE OCAKMATECA Ha TIOBEPXHOCTH KOHTYp2.

Anco

2.11.3. Jerazanns

Jlerasaumei Ha3BIBAIOT MPONECCH CBASLIBAHHMA WIH YAAJICHHS H3 obpabarsi-
paeMoil BOZII PACTBOPEHHBIX B HEH YIJIEKHCIOrO ra3a, KHCIOPOa, paJHOaKTHB-
abix 6aropofiHbix rasos (PBI), k KOTOPHIM OTHOCATCS, B YACTHOCTH, KPHOTOH H
KCEHOH, HOZIA U HEKOTOPHIX APYIMX, HaNpHMeEp Bojopona, oGpasyromerocs npH
pamonu3e BOAbL. YIJIEKUCIBIA ra3 ¥ KHCIOPOA BRI3BBAIOT KOPPO3HIO obopyno-
BaHHA.

Ha ADC npumensercs TepMudeckuit Metoj| Aerazanud. TepMuueckuii MeTox
3aKIOYAETCA B yAANIEHHH W3 BOJBI PACTBOPEHHEIX Ta30B IIOCPEACTBOM Harpesa-
Hus ee 10 kunennd. TepMmuueckas nerasalind BOAb OCHOBaHA Ha 3akoHe ['eHpH,
COMMIACHO KOTOPOMY PacTBOPHMOCTH ©'a3a MPOHOPHHOHANLHA €0 NaplHAIbHOMY
AABACHIIO HAR [OBEPXHOCTHIO BOJRI.

U3 3aKoHa crefyer, YTo A YAANeHWA U3 BOAbI PACTBOPEHHBIX ra3oB Heol-
X0ZUMO, 4TOOLI AABICHHE HaJ YPOBHEM BOJB! OBLIC DaBHO HapIHalbHOMY NaB-
JICHUI0 BOJHBIX MAPOB, YTO BRIIOJHHMO TOJLKO NPH KMIIEHUH BOJBL

Tpu kMNeHHH NMPOHCXOOMT BhiAENEeHHe 00pa3yloLMXCA My3HIPHKOB rasa, a
TAKKE pazvioxeHHe CBA3AHHOrO yriekuciuoro raza. Harpes Boam ocymecTBiaseT-
¢ NapoM.

Mna obecneueHns HamexHOH TEPMMUYECKOM Herasaiud HEOOXONMMO YBENIH-
“EHHE IOBEPXHOCTH COMPHKOCHOBEHHS BOJB! H IPEIONIETO 11apa, YTO JOCTAIaeTCA
Apobnennem Boxpl HA CTPYM ¥ IIEHKH.

lepen nerasauuedi Boga nomkHa GHITH NpeaBapuTeNsHO Noporpera. [ponece
Rerasanpu B Gonpoi cTeNmeHH 3aBHCHT H OT HEAOTPEBa BOABI B CAMOM Jerasa-
Tope. Camkenne TEeMIIepaTyphl BOIb! Ha BHIXOAE H3 JITA3aTOPa OTHOCHTENBHO
TeMNepatyprs Hacsienns Ha 3 °C NPHBOAMT K YBEJIMUEHHIO CONEPIKAHHS KHCIIO-
Pora ipumepro B 2 pasa. Temmeparypa BOAB B CBOKO OYe€penb HAXOAMTCH B 3a-
S¥CMocTH ot mocTosHCTBA YpOBHS BOJBI M JaBJIEHHS Mapa B jierasatope. Buije-
THBllkecs 3 Bomp razbl YIANAIOTCS BMECTE C YacThIO Iapa.

% 3(dexTrBHOrO yaanenus KUCIOPOAa M yriiekucnoro raza Ha A9C Hc-
YIOT IBYXCTYNIEHYATYIO AEra3alio.
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Tepras CTyneHb - Aerasauds B KoHjacHcaTope TypOumn. Tepmudeckan g
3aLps NPOHCXOHT HE TONBKO PH HATPEBAHME BOABL 10 KHICHHU, HO U NDH R
JEHCAIlWH TIapa B KOHOEHCATOpax TypGuHbL. BhinesuBmmiics M3 BOH ra3 g
CHIBAETCA OCHOBHBIMM kexropamu Ha YCI'C.

Bropas cTyneHb - Aera3aliyid B IeaspaTopax rpetoHM NapoM. 3

TepMuueckas Aerazalus ABICTCH SPPEKTUBHBIM CIIOCOGOM YhaneHUA p
TBOPEHHBIX B BoJe rasos. IIpu HanaxeHHOH paGoTe AcadpaToOpOB OCTA
CoepiKaHHe KHCIOPOAa B BoiE coctasiieT 10-20 MKr/n, yrjiekucsioro
PBT - cenel.

3. YCTAHOBKH CHEHBOJXOOYHNCTKH

Braie GBUIH PACCMOTPEHBI YCTaHOBKH Gatinacroi ogyuctknm KMIIL, xonpnen-
caro0UCTKH 1 noxyueHHus A06aBo4HOM BOABI, KPAaTKO H3JIOKEHO Ha3HAYeHHE H
cocTaB oCTILHBIX YCTAHOBOK CIICHBOXOOYMCTKH Kak cpeActB obecneuenns BXP
scoMOTaTeIbHEIX KOHTYPOB | TIOMTyYeHHS MOATIHTOYHOMN BOIKI.

CrieyeT OOpaTHTh BHEMaHHE, YTO B CXEMaX CTEHBOAOCYHCTKH 0003HAYEHEI
7o4KH XHMKOHTPOJIA 32 paboToil yCTaHOBOK, TIPH YTEHHH KOTOPKIX HEOOXOLHMO
KoppEKTHPOBATE MapKHPOBKY TOUeK o16opa NMPod NPHMEHHUTENLHO K HYKHOMY
610Ky

Tpusuun padoTsi GuisTpoB (PCJI, KATHOHUTOBBIX, QHHOHATOBBIX) BCEX YC-
1anoBOK OJMHAKOBEI H aHanornynel paGore ¢punstpos CBO-1, KO u XBO.

3.1. Ycranoska ouincrku Boj Gaccefina seinepxkn CBO-2

KauectBo BOJbl 6aCCEHHOB BBIHEPIKKHM KAacCET M TEXHOJOTHYECKHX KaHAJIOB
go;mkHO cooTBeTCTBOBaTE HopMam I1T3. TIpospaunocTs BoARI B DacceliHax BhI-
JepkKH IOJUKHA 00ecneyuBarh BHAMMOCTh MPEIMETOR Ha rayOuwHe 7 M min
gomkHa GbiTh paBHOH 95 % u Gonee npo3paysocTH riy6okooGecconeHHO BOIEL.
CBO-2 (puc. 28) ucnone3yercs JUIg O4UCTKH BoAbl 6acceiiHOB BBIAEPHKKYM OT Me-
XaHHYECKHX MPHMeEcel, YaCTHYHO MACa, a TaKKe PACTBOPEHHBIX MPHMECEH.

Or Gacceitnon
L g
37
C206 C2131
7

Puc. 28. Veranoska ouncrku Boj Gaccelina sayaepxku CBO-2

HP°H3BOIJ.HTEJIBHOCT;: YCTAHOBKH COCTaBIseT 50 M/4, B OPCHPOBAHHOM pe-
XitMe 10 100 m/a mpoexTom npexycMoTpena 1 ycranoska Ha 2 6noka.
OCTaB yCTAHOBKH:
“)al O4Yepeny - Ba HAMBIBHBIX MEXaHHIeCKHX (Quibtpa (pabounmii B pe3eps-
b
"2 I ouepenu - momonHMTENBHO K JBYM HaMBIBHBIM MEXaHHYCCKHM (HILT-
YCTaHOBNEHE! HOCHEROBATENbHO BKMOUeHHbIH PCJI, 3arpyxeHHbIH KaTHO-
M ¥ annonurom no FOCT 26083-84.
OChe ucuepnanms 0GMEHHON eMKOCTH HOHHTHI PEreHCPAllHA He NOJIEKar,
OZTPOTpchnop'rou oTnpapisioTca Ha 3axoponenne B XOKTO. 3a6op somsl
CTKY npoussoguTca W3 HIkHEH 9acTH GacceHHOB BRUICDKKH, BOIBPAaT
CHIHO} BogEI NIPOM3BOJINTCS B BEPXHIOIO YacTh 6acceiia BRLACPKKH.
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3.2. Ycranoska ouucTkH Koutypa CY3, CBO-3

KayectBo BOsIbI kOHTYpa CY3 [OMIKHO COOTBETCTBOBATH HOpMawm,
HBIM B Tabn. 3. Bonma xonTypa CY3 npn pa6ote 3arpasuserca Ipoxy
PO3HH KOHCTPYKLMOHHEIX MATEPHAJIOB, NIPOAYKTAMH PaJHalHOHHO-XH)
PeaKiMHt, CONEBLIMH TPUMECAMH, NOCTYNAOMMMEA C NPHCOCAMH Te
BOJIbl IPH pasrepMeTH3auMH TermnoobMennuka. OYBCTKa BOIBI HpOM3BO)
ycranoeke CBO-3 (puc. 29) npoussomurenbHocToio 10 M /g, 3a60p"
OYHCTKY NPOM3BOAMTICA Ha HANODHHIX TPYGONPOBONAX WHPKYIALAO
COB, BO3BPAT OYMINCHHOH BOALI POM3IBOAMTCA B IMPKYJINIHOHHELN Gak.

Oumacmas
noaa ua KCY3 g .

Puc. 29. Ycranoska ounctku xonrypa CY3, CBO-3

.

TIpoexrom npemycmoTpena 1 ycraHOBKa Ha aBa JHeprobnoka. Ve
CBO-3 coctout 13 Tpex HATOK: ABe paGoune (10 OXHOM HA KANKABIH 6noj
Ha pe3epBHas.

Kaxzas nurka (kpome pesepBHO#) cocTouT 13 ABYX HaMbIBHEIX (HIb
ABYX (GHIBTPOB CMemIaHHOrO AelicTBus (DCI), Ha 11 OYEpESH pe3epBHz
MpeHasHa4eHa Uit OYHCTKH BOX IPOMKOHTYPA PEAKTOPHOTO OT/ENCHHA.

HICTOIIECHABIC HOHWUTLI PereHepalli He NOIEXKaT. C6poc Bon B3psof
npou3BoAMTCS B G6ak Box B3peixiienans CBO-6. HaMuB HoBO# HOpLHH nepiy
HaMbIBHbIE punbTpel CBO-3 npomssommtes ¢ ycraHoBkn CBO-11.

3.3. YcranoBka oyncrkn Tpanubix Box CBO-4

3.3.1. Hpeaouncrxa

i

Ipenoyncrka npeaHasHavena A TPEABAPHTENBHON OUHCTKY 3arpast
PalHOAKTHBHLIMA BEIIECTBAMH M MEXaHMYECKHMM NPUMECAMH Tpamsiil
TIOCTYMAIOIHX OT HACOCOB NPOMEXKYTOYHKIX GaKOB OYHCTKH TpanHhIX BoA.

TpanHbie Bop! NOC/E NPEABAPUTENLHON OYHCTKH HA MEXaHHYECKHX g
pax noxawtcea B BTB mas ux panbHelimeit TPAaHCOpTHpoRKH Ha  CBO-4)
30). Mexanmueckue GHIBTDbI 3aNIOMHAIOTCS CYIBPOYrTIEM. -4

Ouniaemas (ocBeTniAeMast) Boja MOCTYIaeT B BEPXHIOI YacThb -
TpOCaYHBAETCA Yepe3 QUILTPYIOWMi CIOH CyNbL(OYINa U U3 HikHed 1ol
BOJHMTCA Ha KambHeimyio oGpaGorky B BTB. =
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HTBP

Puc. 30. Ycranoska ouncrks TpanHeix sog CBO-4

Yepes omnpenenenHoe BpeMa GHnpTpyIOmuii cnoif 3a6uBaeTca B3BEHICHHHIMA
B BOIE 4acTHUIAMH, QWISTP OCTAHABIMBAIOT HA NMPOMBIBKY, BBOJSAT B NEHCTBHE
Ipyroit M.

3.3.2. Y3en Bbinapku u Aoo4ncrka kongencara CBO-4

Jns nepepaGOTKH TpanHbiX BOJ YCTAHABIMBAIOTCS TPH HUTKH Y342 BRIADKH
TPOM3BOAUTEABHOCTEIO O 15 T/9 (puc. 31). B cocTaB Kax0i HHTKM BXORAT:
BbapHOH anmapaT, HOynapHBaTenb, KOHAEHCATOP-AerasaTop, TeIUIO0OMEHHHUK,
Hacocel neaspuposanHoii Boasl C435/1, 2, 3. Hcxoaunas Bofa U3 Gaka TpanmHeiX
Boa BTB-1 (BTB-2, BTB-3) nacocom Tpamneix Boa HTBC-1 (HTBC-2) uepes
TCIUI00OMEHHUK TIOHAETCA B BRINAPHOH ammnapar. CTaGIbHEIH PeXXHM BEINADKH
obecneunBaetcs myTeM NOMIEPKAHMA NOCTOSHHOO YpOBHA YNapHBacMOH KHI-
X0CTH B anmapare W moAAEPKAHAEM NOCTOAHHOTO NABJIEHHS NAPA, TIOABAEMOTO
B Ipefowyio xamepy annapara. [Ipy ynapHBaHuM NPOKCXOANT 06pa3OBAHHE TEHbI
U2 Tapenkax BrIMapHOTO anmapaTa, 4TO MPMBOIMT K YXY/LICHHIO Ka4eCTBa 06pa-
Womerocs napa. Jng nomydeHHs YHCTOTO Mapa B BHINAPHOM anmapaTr MOCTOAH-
H0 Monaecs B HeGonbIOM KoNMUeCTBE thirerMa ¥ KOHJEHCAT U3 TEILIOOOMEHHH-~
Ka,

Ynapenmin pacTeop M3 BEIIAPHOTO ANNAapaTra HEMPEPHIBHO MOCTYHAacT B J0-

PhBatens. B goynapupatene MPOMCXOMMT KOHUEHTPHPOBAaHME PAacTBOpa /IO
OTY4eHus BRICOKOKOHIIEHTPHPOBAEHOTO (400 I/IM’) KYBOBOrO OCTATK, TPaHC-
TPTHpyemoro qepes Momkioc B XXKTO.

Tapusanme pacTBOpa B BHINAPHOM ANMApaTe A HOYNAPHBATENE NPOU3BOIHT-
Mapoy nepsoro orbopa Typ6HH (Win napom nocie BPY-JD).
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KongeHcar otGopHOro napa TypOuH yepe3 ypaBHHTeIbHbIH §a40k o
3aTeM B Moforpesatess Huskoro gasnenms (ITHA-2 TT).

O6pasyomuiics NpH BHNAPKE BTOPAYHEIN Nap M3 BLINAPHOYO alliapa
yTlapUBaTeis, NpOiAA cenapanyOHHbIE YCTPOHCTBA M HACafIKy M3 Kolien
B CENaparope BHIMAPHOIO aNliapaTa, NOCTYHAET B KOHJACHCATOD-IEra3arcy
TNPOMCXOKHT KOHACHCANMA Napa ¥ BRAENCHUE U3 HErO YIJICKHCIIOro rasa, a
Ka, KMCIOpO/la, PaJMOAKTHBHEIX 6/1arOpO/IHBIX Ia30B, JIETKO JIETYHHX Opry
CKHX TIPOXYKTOB. JUId KOHACHCAIHE ITapa HCTIONE3YETCA TEXHMYECKas BOX
rasalMs IPOH3BOJUTCA IPEIOIIHM NapoM. b

Kar
C435/1,2,3
Bsﬂzpﬂoﬁ amapaT pry
Roynsprsarens
S
; g
no'
YP-1 -1
KO-1 B wian
B XXTO
TI0 Yz (
OrETB
< nanopa HTBC
7 e
X X
436/1 4362 43613
AOK 7, :p:nox ¥y, JIOK ¥, JIOK-4 JIOK-5  ROK-6
1 X

Puc. 31. V3en peinapxu ¥ 100MHCTKH KoHAcHcaTa (oK) CBO-4

Konnencar u3 KoHAeHCaTOCOOpHHKA KOHAEHCATOPa-AETa3aTopa nepesd
etcs nacocamu C435/1, 2 B y3en poourctku kongeacata CBO-4 (a Taxky
traHo 10-20 % B BeimapHol anmapart mno TpyGompoBoxy ¢uermbl). Konj
fnojaercs Ha MeXaHM4eCKHE (IBTpBHI, 3arpyKCHHBIC AKTHBHPOBAHHBIM. )
¢ OYMINACTCA OT MEXaHHYECKUX NpHMeceil U Macna, QOUMINCHHbIR OT M
yecKHX mpuMeceil H Macna KOHACHCAT NOAACTCA YEpe3 TCIUIOOOMEHHHMK -§
rAe OXJakKHaeTcs oo TemnepaTyph 50 °C 4 nojaercs MociesoBaTeNbHO |
THoHMTOBRIH (uasTp C438, anmonuroseit C439 B GWILTP cMemaHHOTO X
Bua C440, rie ounmaeTcs OT pacTBOpeHHLIX coneid. [Ipu mcromenun o6M
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eMKOCTH MOHHTOB B dwrsTpax C438, C439, C440 npexycMOTpEHa UX pereHepa-
s, KOTOpas MPOBONMTCS Ha y3ne BBIHOCHO# pereHepanuu ycranoskn CBO-13
(QuITPhi-PETEHEPATOpPLI BO-65, BO-66).
B coctas yctanoBk JIOK sxoaut QHILTP-NOBYINKA JUIA YaBIHBAHHSA CMOJ.
[locne GUABTPa-TOBYHIKM KOHACHCAT MOCTYNAET B KOHTPONBHBIE GaKH (4HC-
qoro» KOHJEHCaTa (KBYK), orkyna momaercs B BUK B xadecTBe moamMrouHoi

;101128

3.4. YcTaHOBKa OMMCTKH OPraHH30BaHHBIX npoTeuex CBO-5

yeranopka (puc. 32) nmpemHazHaueHa ANA OYHMCTKH BOJ NpOTEYeK, MOCTY-
[AIOMEMX OT HACOCOB, CANBHMKOBOI apMarypsl, po6ooTGopHbix Touex ¥ obopy-
nosarms 610k0B A, B, B, I', BCPO, 0T XOTOPBIX IIpeAyCMOTPEH Oprann30BaHHbIHR
orsop. IpouzBoguTeNnsHOCTs ycraHoBKM 100 T/9ac. «['pA3HBIE» OpropoTEYkH
MOCTYTIAIOT HA YCTaHOBKY OYMCTKM B IIpHEMHble 6akM, OTKyla HacocaMM
C548/1(2) Boja noaaerca Ha HampiBHOM ¢mneTp C549 (C550). OuncTKa BOAb OT
MEXaHHYECKHX NphMecelf OcHOBAHA Ha 3afiePXKaHAM OTHX TpMMeceil croem
¢uisTponepnnTa, HaMeToro Ha ®3J1 (GUALTpYIOWHE INEMEHTHI) HAMEIBHEIX

uALTpOB.

NE
Ll

A
4

7
X

LG

549 550 351 552 353

sasit2 7 ] BO3 ) BO-4
T X
BO.J Ha CBO-6
L ! Nl

Puc. 32. YcraHoBka 04HCTKR Opranu3osaHHLIX nporesek CBO-5

|
:

Hocne nambiBHbIX QUILTPOB BOJA NOCTYMAeT Ha KaTHOHMTOBbIH C551 u
AHHOHHTOBBI C552 QUILTPHI, BKIMOYEHHBIE MOCENOBATENBHO, 1€ OYHIIACTCA
OT pacTROpeHHBIX mMpuMeceil. B kauecTBe HOHHTOB B yCTaHOBKE MPHMEHAETCH
katnonut KY-2-84c u annonuT AB-17-84c, KOTOPBIE 3arpyXaloTca ¢ y3na npH-
TOTORNIEHUs cmon HeaaepHoro Kiacca (XBO). IIpy HCTOMEHHE HOHOOOMEHHRIX
MO ux nopgeepraoT pereHepauuy.

Ounmennsie BOJbI OPraHM3OBAHHBIX MpoTeuex nocrynaloT B8 BCKB ( Ha I
04epenu BIITIP), oTky/a 3aTeM CHOBA OTHPABJIAIOTCA B KOHTYP Wepe3 KOHJEHCa-
TOp TypGrn B KauecTBE MOATIHTOUHOH BOJIBL.

Cxemolt npemycmotpeno:

B gﬂgpoxme}me 6aKoB «IPA3HBIX» OPTHPOTCUCK Ha YCTAHOBKY BOJ B3PhIXJICHHS

B3auMocss3p paboTsl HambieHbIX GunsTpos CBO-5 u CBO-6;

BO3MOxHOCTS HEpenayl oproporedek Mocie HOHHTHBIX (uwistpos CBO-5 Ha

Bonee ToHKYI0 oyncTKy Ha @CJI CBO-6.
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3.5. YcTaHOBK2 OYHCTKH BOA B3pbIXJIERAS U NPOMbIBOUHLIX BOA CH g 3.6. Y3eJ IPATOTOBJICHHS pereHepalHOHHLIX pacreopos CBO-7

YcranoBka (puc. 33) npenBa3HaueHa AIA OYHCTKH OTMBIBOYHBIX BOX i
B3pBIXJICHHS, Bo3BpaiiaeMbIX ¢ yctaHoBok CBO u KO, o1 npoaykros xoppm
PacTBOPEHHBIX MPUMeCeH, a TAKKe JUIA NI0aYH MPOMBIBOYHOH BOABI HA Yes

Jlns PETCHEPAMH MOHMTOB Ha YCTaHOBKAX CBO npumensercs 4,040,5 %-
gsifi pACTBOP WIENOTH NaOH u 5,040,5 %-ns1i#t pacTBop kucitorsi HNO;.
3TOTO CO CKNIaJia XMMPEarcHTOB KOHIICHTPHPOBAHHA MEN0Yb H KOHIEH-

Kﬁ’ S‘}?O u KO. rpupoBaHHAA KucaoTa (puc. 34) nofaloTca B COOTBETCTBYIOMMI MOHXKIOC YCTa-
(;524 655 HOBKH CBO-7.
Mowmsoc 1oy Mowsoc Kacaora
e oy
— 1 —=l

Cozs Cos%6
[ Gax
meno XnCHOTH

%

<

Puc. 33. YcraHOBKa OYMCTKH BOJ B3PHIXJICHUS H IPOMBIBOYHEIX BoX CBO-6:4

Tpu Heo6XOTMMOCTH HA (PHILTPaX YCTAHOBKM MOTYT GITh oummeH: of
Hble» BOMBI OprupoTedek ¢ ycraHoskw CBO-S, mia yero npenycMOTPeHk
BETCTBYIOIIHE NEPEMBIYKH. 1

TIpo3BoMMTENBHOCTL ycTaHOBKH 100 T/9. BOABI B3pbIXJICHHS HOHHY
GwibTpOB, a Takke NOCHEJHHE NOPLHH INPOMBIBOYHBIX BOI C ycCTam
CBO-3, 4, 5, 6, KOHAEHCATOOYMCTKH NOCTYHAIOT B HpHeMHble Gaku ycTang
CBO-6 cooTeTCTBEHHO B (ak «rpa3HbIX» Box B3pbixieHna (C654) i 6ak
HBIX» HPOMBIBOYHEIX Bog (C655).

N3 6akoB «rps3HBIX» BoA HacocamMu C666 (C665) moaacrcs Ha Ha
dwnsTp C657 (C658), nonroToBneHnslif Kk paboTe, TAC NPOXOIHT OYH
1 MEXaHHYECKHX NpuMeceil H Macia.
| OuncTka Bobl OT B3BCIICHHBIX TaCTHIl H Maciia OCHOBAaHA Ha 3aJiEpX
1‘ ux cnoeM QuisTponepimTa, Hampitoro Ha ®OJInt HambisHOTO (HabTpa. T
| HaMBIBHBIX (QUILTPOB Bojia mocTtynaer Ha uoHHTHBIE C659, C660, C661, §
' I/ie OYHMIAeTCA OT PACTBOPESHHBIX MpHMecell. B KauecTBe HOHMTOB B YCTAM
npuMenserca kaTHoHHT KY-2-8uc (unu ero ananor) ans ¢puibtpos C659, €
& C662 u amuonur AB-17-8uc (smH ero ananor) mia punsTpos C660, C661,
13 KOTOpbIE 3arPYXKaIOTCA C Y3/1a IIOATOTOBKM CMOJI HESIAEPHOTO KJiacca.

®uistpel C661 1 C662 - $HHIbTps! CMEMAHHOrO ACHCTBHM, npezmaa
Heble 113 6onee rimy6oKoi O4HCTKH KOHJCHCaTa. »

Perenepauust QwWIBTPOB NpOM3BOAMTCA Ha Y3/e pereHepauun ycTal
CBO-13. Cmounsl, HE BOCCTaHaBIIMBAIOIHE OOMEHHYIO EMKOCTD I0CTIE pere]
unH, neperpyxaiorca B XOKTO. TTocne $hunbTpa-noBymks HOHHTOB Bona
HoBkH CBO-6 noctynaer B 6aku ommeHHbIX Bog C669-/1, 2.

Kucaora ua KO u ycrasosxs
CBO-12 13

Ltenosn ua KO u yoranossu
G CBO-12, 1) >

Puc. 34. Y3en npuroToBiieHHs pereHEpalHOHHEIX pacraopos CBO-7

Jlia MpUTOTOBNEHHs pereHepaHoHHOro pacTeopa Gak C086 (C087) zanon-
HAETCSL YUCTHIM KOHpeHcaToM. 3ateM m3 Momxioca C084 (CO85) xornentpupo-
BAHHBIN PacTBOP CXATHIM BO3XYXOM NepexapnuBaercs B Oak C086 (C087). Ie-
pemeluBaHKMe pacTBOpa ocCymiecTigeTcs Hacocamn CO088/1, C088/3 (C088/2,
C088/4) o suHuv peuupkynsuuy. TIPHTOTOBNEHHBIH PAacTBOP THMH XKe HAco- I
CaMH 1ofiaeTcA Ha pEreHepaluio GHILTPOB.

3.7. ¥Y3es1 npHroToB/ieHNn Ae3aKTHBHPYIOWMX pacTsopos CBO-8 _

Ycranoska CBO-8 (puc. 35) paGoTaeT nepHOIMHEcKH IPH HEOGXOXHMOCTH
TIPHTOTOBJIEHHA PaCTBOPOB AIA [€3aKTHBALMH OGOPYAOBIHH,

H1BuK

Puc. 35. Y3en npHroToB/ieHAs JE3aKTHBALMORHLIX pacTsopos CBO-8
(CBO-9 juia 1 ouepean)
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JUna NpUroToRIEHHA PacTBOPOB B Gakd HOAAETCSA HHCTHIH KOHACHCAT ;.f px Gakos Hacocamu C098/1(2) pacTBOphl 4epe3 TEIUIOOOMEHHHKH

3T
KoHueHTpHpOBaHHEIC PACTBOPHI 230THOH KHCNOTH M INENOYH [O/aiof 1?771 (2), T OHH TIONOTPEBAOTCA 11O TEMIEPATYpHI 90 °C, noAaloTCA B BAHHY
CKIIaJa XumMpeareHToB. CyXHe pearcHThl 3arpykaloTCA BPY4HYIO YEpe3 auy co9 ,,ma,upm U1 IOBTOPHOTO MCIIOjIb30BaHusA. 3anonHenue Banuel C0101/1(2)

PEMENIMBAHME H NOJIOTPEB PACTBOPOB OCYHIECTBISETCA UMPKYAUHCH g
ak — Hacoc — TerIeo6MeHHUK - 6ax. [IpuroToRNCHHNE TakuM 06pazom §
TBOPEIl HACOCAMH NOJAIOTCA HOTPESUTEIO. il

Tlonaya KMCHOTHOTO ¥ NIENIOYHOTO PACTBOPOB OCYIIECTBAACTCA TOOYY
no oxHomy TpyGompoBomy. J[ist OOMBIBKH M HeHTpaIH3aliaH oGopyno‘
TpyOONPOBOZIOB B 3TOT e TPyGONPOBO/ MORAETCA FOPSYHIL YHCTBIH KOHACH

Bax w1 xounencara (C0109) Moxer 6biTh HCIIOAL3OBAH JJIA TIPHTO
pearexTos.

Hns mesaxruBammM xonTypa MIIL], kpoMe pacTBOpOB KHCHOTH B .
HCIOJIB3YeTCS PacTBOP IlEpeKucH Bojopoza. Ilepexuch Bomopona 3annpag
6ax uepes MoK, Pa3baBIACTCA YHCTHIM KOHAEHCATOM, MEpPeMENIHBAETCA :
BO3JyXOM M HAacOCOM-IO03aTOPOM I0JaeTcs B TPyGONpoBON J€3aKTHBHpYY
PacTBOPOB. ]

Tona4a nespactsopos mis Aesaxtusaimm konTypa KMIIL] ocyme
N0 CaMOCTOATENSHOMY TPyOONPOBOAY, NOJAIOIIEMY PaCTBOPHE Ha BCac Hal
ycravopkH CBO-12. 3

JlnA ne3akTHBALMHK NOMEIEHNH IPeXyCMOTPEH CaMOCTOSTENbHbIH TP 6
BOJi FOPAYECIro YHCTOrO KoHAeHcaTa. B cioydae HeoOXoaumocTH s nesa ]
TOMEIIEHUE MOXHO NOAATH Ae3PacTBOpEL. Jijis 3100 Mo Beel cTaHH pag
HBI TPYGONPORO/A /IE3aKTHBHPYIOIIMX PACTBOPOB M YHCTOTO KOHJCHCATA M
BEJCHBI K ABEPAM IOMEIECHHH. a

4HABACTCA 10 CHPHATY OT BEPXHETO YPOBHA. Jle3aKTHBHPYIOIIME PacTBOPHI,
pi€ UMEIOT AKTHBHOCTS BBINIC 10"® Ku/aM®, cOpacHIBAIOTCS M3 BAHHEI J€3aK-
Kxﬁm C0101/1, 2 u 6axon C099, CO100 B Tpan crienKaHaNH3aIIMHA.
T

3.9. Y3el OpAroToBjieHHA H HamMbiBa nepinra CBO-11
Vel IPUTOTOBJICHUS U HAMKIBA TIEPAHTA (puc. 37) npeana3sHaveH JiA IpUIro-

;oBNCEMS M TIONATH CYCTIEH3HH NEpIMTa HA HAMEIBHbIE (QUILTPRI YCTAHOBOK:
CBO-5, CBO-6, CBO-3, CBO-2.

o

669 36! 369 269

Cs73,2 L2

C673/1,2

KY-$ K46 KY4-7 K44

Hanus repnvrs v yerawosss CBO- 2,3, 5, 6

s Puc. 37. Y3en npuroTosncHus K HaMbiBa nepaura CBO-11
3.8. Y31 nOBTOPHOIO HCNOJIL30BAHMS A€3AKTHBHPYIOIIHX PACTBOP!

CBO-9 3 s HambiBa GWILTPYIOWETO CHOA Ha HAMBIBHEIE (PHILTPRI YCTAHOBOK B KOH-

TAKTHEIX YawaX MpeABapUTENbHO TOTOBUTCA CYCHEH3HNA MEPAMTA M3 pacdera
600 r/v’ GunsTpyioMmed NOBEPXHOCTH. M3 KOHTAKTHEIX YAHOB CYCTICH3HSA TEpIH-
Ta Hacocamu HaMbiBa MIOJAETCA HA MOArOTaB/IMBaeMblii K paGore GunbTp, mpoxo-
ZMT 9epe3 Hero U CHORA BO3BPAMIAETCS B YaH.

Yacruugpr nepiuta HameiBaioTcs Ha ®DJIb M 06pa3yloOT 3a CYET MHOTOKpAT-
Hol wupxy nsmm nio KOHTYpY HaMbIBa paBHOMEPHBIH CJIOH TONMMHOMN 4-5 MM Ha
IpoBonoke naTpoHa. Bofa mpu 3ToM cBOGOAHO NPOXOIMT B 3a30phl MEXAIY Yac-
™M nepnuta M COCEAHMMH BETKAMH, 3 HAMBIBAEMEIC WaCTAUBI MeEpIHTA
:’:eP)KHBaIOTCﬂ Ha [aTpoHe 3a CHeT UHUPKYISIUHH CYCNICH3HH 10 KOHTYPY HaMbl-

V3¢5 NOBTOPHOTO MCTIONL30BAHNA AL3aKTHBHPYIOIMX PacTBOPOB H 1l
BalliM B ynsTpa3BykoBod BaHHE (puc. 36) mpenHasHaueH Ui Jie3aKTHil
CHEMHOTO 00OpyHOBaHHMA B BAaHHAX AC3AKTHBALMA K B yILTPa3BYKOBOH M
Ecny akTHBHOCTE HCIIONB30BaHHEIX €3aKTUBHPYIOIHMX PacTBOPOB HE Mpey
er 10°° Ku/mv®, T0 OBM crHBaoTcA B 6aku NOBTOPHOTO HCIOB3OBaHMA JcH
BHpYIoilero pacreopa kucinotet C0100 mnu menoan C099. 1

Bona, TPaHCOOpTHpYIomas (HALTPONEPIIHT, NI0 MEPE HAMLIBA CJIOA NOCTE-
;ICHHO OCBeTuiseTCs1, M MpoLEcC HaMbIBa CYMTACTCH 3aKOHUEHHBIM, KOTZa Mpo-
Patocry, Tpo6r! 3ToM BOAK COCTABAT He MeHee 30 cM no wpadTy.

; BiUIOYeHHA HAMEBIBHOTO (HALTpa B paboTy Ha HEFO MOJAIOT OTAIAEMYIO

Bo
n’&)" TOJIbKO MOCNe 3TOro NPEKPAmAIOT HEPKYJIALHIO CYCTICH3HH MEPINTa Ye-
HWibTp.

Puc. 36. Y3en noBTOPHOIO HCNONB30BAHMSA A€3aKTHBHPYIOMIX pacTeopoB CBO 3
(CBO-8 ans I ouepenu) 3
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3.10. YeranoBka OYHCTKH Re3aKTHBHPYiomux pacTsopos CBO-12%
o
Ins obecneueHns COOTBETCTBYIOIMX HOPM paIMamMOHHON Gesonady
npA o6CITyXKMBAHMH, 2 TAKKE IPH PEMOHTE H OCMOTPE 060pYyIOBaHHs Tpel
ylIaleHHe C NOBepXHOCTEH DAIHMOAKTHBHLIX OTHOXEHHH. 3TO A0 i
pHoandeckoil AesakTuBaumed o6opynosanus u TpySonposonos KMITIT of
CTHO C aKTHBHOM 30HO#H peakTopa W 6e3 Hee. Bo w3bexaHue ypenuaeHus
W3-3a 3arPA3HEHHOrO /I€3pacTBopa (B3BCHICHHEIE DaJHOAKTHBHLIE 3arpail
IIEPEXOMAT B N€3pacTBOP) HEOOXOAMMO MPOBOAHTEL NOCTOAHHYIO OUHCTKY f§
THBUPYIOLIETO PACTBOPA V1A NOCTOSHHOTO BRIBOJ@ H3 CHCTEMBI BRICOKOAKH
ro LIaMa. Y
Hns atoii uenu ciryxur CBO-12 (puc. 38). Bo Bpema IMpKynauMH
BUPYIOUWIEro pacTBopa no koHTypy MIIL] gacTts pactsopa (500 1/4) Henp
OYMINAETCA HAa HOHUTHBIX (PHIBTPaX X BHOBH BO3BPAINAECTCA B KOHTYP.
B CTInP

TOr TPYGONpOBOAOS IKCTIA. e o
npomesox i3 CTTuP

Puc. 38. YcraHOBKa 04HCTKH A€3aKTHBHPYIOMHKX pactsopos CBO-12

TlpH ypenwueHnd B pacTBOPE KOHUEHTPAMK MPOAYKTOB KOPPO3HH NPOR
JATCA €r0 OMHCTKA Ha KATHOHMTHBIX duibTpax. Hammame B cxeme nsyx i
HUTHBIX (HIBTPOB MO3BOJIAET MCTIONB30BaTh MX NOOUCPEAHO M [aeT BOY
HOCTB IIPOBOIHTL HM PEreHepalHio. E

COpoc Ie3aKTHBHDYIOHHX pacTBOPOB TNPOH3IBOAMTCA TIOMHMO HOHN|
$uIBTPOB B GaKy IKCIUTyaTAUMOHHAIX IpoMbiBOK. Ha nocieanem srane npdy
kH koHTYpa MIILI, yTo6h! BEIITH NTO kKauecTBY BOASI HA HOPMHpyEMBIE IIOKH
JIH, OYHCTKY HEOOXOMMMO TIPOM3BOXMTH MOCNEAOBATENbHO Ha KaTHOHHTHN
aHMOHUTHOM (PHIBTPAX, a IPH HEOOXOTMMOCTH NOAKIIOUHTS ycTaHOBKY CHE

[1pu uctomennu nonutoB punsrpam CBO-12 NpoBoaHTCA pereHepary

3.11. YcranoBka o4HcTKH BoJ Gaccelina-6ap6orepa CBO-13

Ycranosxa CBO-13 (puc. 39) npennasHaveHa WA OUHCTKY BOAR Hacce _
GapGorepos CADC  noazepkaHue ee KayecTsa B COOTBETCTBHH C HOPM
TIpHBEICHHLIMH B Tabm. 3. i

::izﬂﬂronoro ¢wmtpoB (PPA-380, ®PK-370) H npeaHasHasaeTcs LI POBENE-
BmpefeHepaunu H OTMBIBKH CMOJI TI0 OPHTHHANBLHOH MeTOfuKe, pa3paboTaHHoM

ycTaHOBKA CBO-13 cocTouT M3 IBYX OJHOTHIIHBIX HUTOK HMOHOOOMEHHBIX
poB: QUILTP katnoRuToBBI (BO-61), ¢dunerp anuonmToBH (BO-62),
pTp-10BYIIIKA HOHHUTOB.

d,lea)K nad B3 AByX HUTOK HOHHTOB MpeAHa3sHa4YCHa I OYHCTKHM BOIB bacceit-
Tepa OAHOro Gioka.
Ha.6ap60 Or Baceei- Or bacceinn-
Gapborepa 6n. Ned SapGorepa Ga. No3

HOB-1 HOB-2  HOB-1 2

4B5-1 355-1
—P<
— - P4
BO-62 BO-63 BO-61 BO-62 BO-63
@453 %3552 @355-3

B 5CKB ‘ BECKB a———x}—]
BBB&,l(Z):]F am&.:(:)*_oq.}

Puc. 39. YcranoBka ouncrky Bog Oaccelina-GapGorepa CBO-13

Ycranoska CBO-13 nepuopudeckoro AelcTBHA, BKIOYaeTCs B paboTy mpu
yXyAuilenun KauecTsa BoAbl Oaccelina-OapOorepa. Boma BB mocne ouucTku Ha
yeranoske moxxet nonasarbcs B BCKB (BIIIIP) npu cooTBETCTBHM €€ KauecTsa
TpeboBaHHAM Ha NOANMTOYHYIO BOJY.

Boccranosnenue o6MeHHOM eMKOCTH GUILTPYIOIMX MAaTEPHAOB (PHIBTPOB
B0-61, BO-62 pummonusetcs TIpH CHImKeHNH koddduunenta ounctku a0 1. Jan-
Ha3 onepauns npowssonuTCA B GMILTPaX-pEreHEPaTOPax ¢ UENBIO HCKTOYHTH
BOIMOXHOCTE Nonananns pereHepaUMOHHEIX PAaCTBOPOB B OCHOBHOI IOTOK.

3.12. Y3en noaroToBKH cM0J1 HesiiepHoro kiacca CBO-14

y3en MOArOTOBKHA CMOJT HEANACPHOI0 Kl1acCa COCTOUT H3 aHHOHHTOBOTO M Ka-

» & TaKKe 418 NEPETPAHCIIOPTHPOBKH TOCTYMHBIIHNX HAa XBO HOHMTOB Ha



3.13. YcranoBKa 0MHCTKH BOABI IPOMKOHTYPA PEaAKTOPHOrO OTHe;
CBO-15 (3 610K) B

Bona npoMKOHTYpa peakTopHOro OTACNEHHS 3arpA3HAETCS P paGoll
HOBHOM MpPOAYKTAMM KOPPO3WH KOHCTPYKUHOHHBIX MAaTEPHAIOB, a Takll
TBOPHMBIMH TIPHMECAMH, NOCTYHAIOIMMHE C IPUCOCAMH OXJIAXKJAIOIN
TeNN0OOMEHHHKAX NPOMKOHTYpa. Jii% OUMCTKM BOAK TIPOMKOHTYPa pey
ro otaenenns (ITKPO) npesycMoTpeHa IpoOXYBKa KOHTYpa B KONHYeCTe
OuucTKa MpOAYBOUHOM BO/BI OCYHIECTRIAETCH Ha ycraHoBke CBO-15 (pul
YcTaHoBKa COCTOHT M3 OBYX HMOHHTHRIX (HIBTPOB: KaTHOHHTOBOIO
¢bunbTpa cmemannoro aectBus (C313) 1 GUNLTPA-TOBYIIKH HOHHTOB (

OrTKPO Gn. 3 3MK-1

B TIKPO

N
IS

Puc. 40. YcranoBka 09HCTKM BOABI IPOMKOHTYPA PEaKTOPHOro otaeneHus C)

HopMsl kavecTBa BOAbI IPOMKOHTYpa PeaKTOPHOTO OT/ACHeHHA NpHBeRl
1abiu. 3. Oummennas Boga co CBO-15 nojaeTcsa Bo BCACHIBAIOMMI KO,
HACOCOB NPOMKOHTYpa peakTopHOro otnenenns 3MII 1+5.

3.14. Y3ea nepexauxu oTpa6oTaHHBLIX cMOJI H nepauTa B XIKTO CH »

V3en paboraer mepuonmueckd. OrpaboraHnbie HOHOOGMEHHEIE
nepaut w3 GunbTpos yeranosok CBO u KO mreBMoTpaHcHopTroM Homaid
MOHXIOC, OTKyZia CXaThIM BO3XyXOM BHITPYXAIOTCA B 6ak cMon B nepil
XPaHWIHILE XKHAKUX ¥ TBEPIBIX OTXOJOB. :

4. MOHHBIA OBMEH
4.1. Honnrsl, Henonniyemoie Ha AJC

Yonnsiit 0OMEH IHMPOKO MpUMEHseTCs Npy 06paboTke MPUPOIHOH BOAK H
coHfIeHCaTa Ha ADC u nofpoGHO ONKCaH B COOTBETCTBYIOMUX yyeOnukax.

CylHOCTh HOHHOTO o0MeHa 3aKJH0YaeTCA B WIRNEYCHHH M3 BOJHBIX PacTBO~

3 pa3IHYHBIX HOHOB TIOCDENCTBOM of6MeHa Mx Ha ApYTHE WOHBI, BXOJAIIHME B
cocTaB GUIBTPYIOIUIHX MATEPHATIOB HOHHUTOB.

OGpaboTKa BOIbI METOZIOM HOHHOTO OOMEHA 3aKUTIOYaeTCs B NPOIYCKe €€ Ye-

c/ioli HOHHMTOB, 3aTPYXKEHHKIX B HACHIMHOH (HABTP MIM HAMBITHX TOHKHM
cji0EM B HaMBIBHOM (unbTpe.

HoHMTBl MCIIOAB3YIOTCS JIS OYHCTKM BOJBI, HAYIEH Ha 3alolHEHWE U NOJ-
JETKY OCHOBHBIX ¥ BCHIOMOTATENbHBIX KOHTYPOB A3C, mis nopaepxaHua 3a1aH-
HOTO BOAHO-XHMHUECKOTO pexknMa 6110ka M IOOYHCTKH BOJIb! OT PAAVOHYKITHOB.
BaxHo# 0COGEHHOCTBIO IPHMCHEHHS HOHMTOB Ha ADC sBIAETCA OYHCTKA OT
pacTBOpEHHBIX NpAMecelt i PAAHOHYIIMAOB UMPKYIKPYIOMEH BOMBI peakropa u
noouncTKa cOpocHBIX nebanancHeX BoA nepen cbpocoM HX B BogoeM. MonuTh -
3T0 CHHTETHHECKHE CMOJIBI HWIH refii (KOMIOHAHO-AUCIIEPCHBIE TeJIa), He HMEIo-
ke nop. B rocneatee BpeMs paspaboTaHbl CMOJIBL, B KOTOPBIX HCKYCCTBCHHO €
IOMOILBIO CHENMANBHEIX pearcHToB-peobpasoBateneil co3palOTCA HOpHl. JTH
CMOMBI MONYYWIH HAa3BAHME MAKpPOIOPHCTHIX, a CMOJILI, HE HMEIOMHKE HOop, - re-
SMEBBIX WJIM MHUKPOTIOPHMCTBIX.

Cpenn reaveBBIX CMON BBLIICIIOTCA HORHMTH, HMEIOUIHE peryiapHoe cTpoe-
HHE MATPHUB! W ONyYHMBIINE Ha3BaHHE W3OMOPHMCTBIX. MaKkponopucThie H H30-
TNOPHCThIE MOHHTB! HMEFOT GONBLIYI0 MEXaHAYECKYIO IPOYHOCTD, 8 TAKKE XHMH-
HECKYIO M TCPMHMECKYIO CTOHKOCTB 110 CPaBHEHHIO C I'EJIMCBBIMH CMOJIaMH TaKo-
T0 Xe XMMHYECKOTO COCTABA.

K cMonam, uMeromumM MaxponopucTyio CIPYKTYpY, OTHOCATCS CHJIBHOKHC-
lotwuiii KV-23 u cnabokucriotssiit KB-4-1011 KaTHOHHTS!, a M3OHOPHCTYIO -
CWIbHOOCHOBHbIH aHuoHMT «3eponut FF-1P» (BenmkoGpuranus). B snepuolit
SHEPreTHKe HAXOLAT NMPHMEHEHHE OTEYECTBCHHBIE HOHOOOMEHHBIE MATepHANEI
IPeHMYLIECTBE HHO ClIeAYIOIMMX MapOK: kaTHOHMT KV-2-8 B BoopoHO-coieBOi

PMe, annonur AB-17-8 B xmop-fopme, katHoHHT KV-2-84c B BOZOpORHOH
PME 1 annoHuT AB-17-84C B rHAPOKCHABLHOM BopMe. v ,
%o Hocnenuue ne MapkH NPHMEHSIOTCA HCKUOHTENBHO B YCTAHOBKAX OYHCTKH
HTYPHBIX Bog peakTopoOB H OTIHYAIOTCH OT MEPBHIX MCHLIIHM COICpXKaHHEM
Mekoly }paknuu ¥ MOYTH MONHBIM OTCYTCTBHEM XJIOPHIOB, T.€. CMOJK «HCH
TC 0C060 YNCTHIMM I WX Ha3hiBAIOT CMOJIaMH AJEPHOTO Kiacca (AK) H
aJ"“PPBymTcu:

B3knm copepxanmnem npumeceii; .

MHHUMAIL HbIM KOJTHYECTBOM BHIMBIBAEMBIX B $UWILTPaT MPOLYKTOB;

BHCOKO# paguatmonHOH YCTONYHBOCTHIO;
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* comepXaHHeM rpaHyJ TpeGyeMoro pasmepa ne menee 98 %; 10 BCEM IIOKa3aTelaM, IPHBEACHHLIM B Ta6n.1,2 npunoxernns A FOCT

a310B

¢ conepxaHueM Menkux (pakupmii He Gonee 0,3 %. 1 P0298 74, TOCT 20301-74. TlosToMy noctynaiomue Ha ADC ¥MIOPTHEE HOHH-
HOTPCGHOCTH ATOMHOM JHCPreTHKA J9aCTHYHO HNOKPHIBAIOTCA HMOOPTHLE 2 ﬂpﬂ rrpoaelleﬂﬂﬂ BXORXHOTO KOHTPONS AOJDKHL! COOTBETCTBOBATh OTCUECTREH-

NIOCTABKaMH-CMOJIaMH, ABISIOIAMACA AHAJNOTaMH OTCYCCTBEHHBIX HOHHTY _pi HOHVTAM T10 BCEM TIOKA3ATENIM YXA3ARHOrO Bblle MPHIICKCHHUA.

AgepHoro Kiacca W pekoMengoBaHHpiIMH BHHAJC ana anepHo 3mep

(raban. 6). b 4.2. BxoHO# KOHTPOJIbL KA4eCTBA HOHHTOB
Tabauua 6. AHanOrK OTEYECTBEHHbLIX HOHUTOB SACPHOIO Kjacca <
OreyecTBEHHBIE HmiiopTHbIEC CMOJIB (aHAIOTH) ¥ Ot Ka4ecTBa HOHOOOMEHHBIX MaTepHaIOB 3aBHCAT TAKHC TCXHOJIOIMMECKHC
CMOJIBI JAYIKC BO®ATHTDBI § Rohm and Haas (ClllAg gapaMeTphl, KaK ITATENBHOCTh PUIBTPOLAKIA, KAYECTBO OIHIICHHOTO (PHILTpa-
Annonut AH-31 MWA-1 RO-71 IRA-93/94 - - 13, NepeTiajl NaBleHHd Ha ¢uwibTpe, pacxol PearcHTOB Ha PErc¢HEpauMio, CpoK
Karnonur KY-2-8 HCR-W, KPS IR-120 7 ¢AykOBI HFOHHTOB H IIp.
Anuonur AB-17-8 - SBR-C SBW IRA-400 3 Jl13 MCKTIOUYEHHA NEPBOHAYANLHON 3arpy3Kn (QWILTPOB HEKaIeCTBCHHLIMMH
Katuonut KV-2-8uc HCRS(E)H" RH - IRN-77 ¥ cMOJAMH TIOCTYTHBIIHE Ba ADC MOHHTH! MOABEPTAIOTCA AHAIN3Y N0 OCHOBHEIM
Amuonut AB-17-84c SBR-OH ROSC IRN-78 $USHKO-XMMUMECKHM TI0KA3aTe/iAM, HEKOTOPHIC M3 KOTODHIX NDHBCACHH B
TIpH HCIONB30BAHMA AHANOTOB HEOGXOAMMO YYHTHIBATH, YTO KaXJas 3apy 1260.7. -
OexHas (UPMa-TIPOM3BOAUTEL HOHUTOB BBITYCKACT TO HECKONBKY HECHTKS Ta6auia 7. Hexotopble QH3MKO-XHMHUYECKHE 10KA3ATENIH HOHOOGMCHHBIX MATCPHANIOB
TUIIOB CMOJ, NPeAHA3HAYEHHBIX TOMbKO AiA ADC. B 3aBECHMMOCTH OT Ha3H294 " Mapka HOHHTA
HUA HOHOOOMEHHOM YCTAHOBKM /1A Hee NOAGHpaeTCs cOeMaNbHbIH THIT CMOJI [Toxa3arens Ky-2-8, AB-17-8, KY-2-8qc AB-17-8uc,
B HauGonbmei cTereHH oTBeqaromuil KOHKPETHBIM TpeOOBaHMAM H YCIORB ; 1 copr 1 copr : 1 copr
3KCIUTyaTallUd, T.€. MMIIOPTHEIC MOHUTHI HE SBISIOTCA, KaK IpaBWio, B Bremnui BA Cepuucckue 3epHa KEITO-KOPHHHEBOTO LBETA
CajlbHBIMH B OTIHYHE OT OT€YECTBEHHBIX CMOJI HA3BAHHBIX MapOK. Obbemuan fons pabo- ’
Tak, Hanpumep, ¢pupma «Dowchemical» BhIMyckaeT CMOJNBI, NpeHa3HAYEH uell ppaxiwm, Yo
HLIE 1 0,135 : 94 93

0.4
3. Monnas crarudeckas
ofMeHHAS eMKOCTh, MI-

TONbKO Wik XuMBogoouucTok: Dowex CBR, Dowex MSA-1,2 n 1.1.;
TONBKO s KoHieHcarooarcTok: Dowex C10 MB, Dowex CSR-C u T.In.;
A peakTopHbix yctaHosok: Dowex HCRS (E), Dowex MR72 u 1.10.; MoM e’
A ycTanoBok Tana CBO-5: Dowex MB-46, Dowex HCRS(E) u 1.1 ; (3. Ocvommiooran ora-
3710 CBA3AHO C HKOHOMMYECKOH 0GOCHOBAHHOCTBIO NMPUMEHEBMSA ONpe/CHey Sumnocts, %

HOTO THIIa CMOJBL. 5. Maccoban A0 BAZ-

HekoTopsle OKa3aTeNH HMIIOPTHAIX HOHWTOB Haxowﬂcn BO B3aHMHO 06 rH, %
HOH CBA3M ¢ OTEYECTBEHHBIMH HOHUTaMH. Hanpumep, AB1ACH HAHGOEE YHCTH 6. Maccosas oM HO-

HOHMTOM [I0 CONCpKaHWIO XnopuaoB, aHHOHUT Purolite NRW-450 sBnse HOB xn1opa, MT/eM’ , 0.4
HaUMEHEe MEXAHHYECKH IPOTHEIM. .1. 7. Muxpockonuueckni

MostoMy noaGop HMOOPTHRIX CMOJ - NOAHBIX AHAJIOTOB YHHBEPCAIHHMY O0CMOTp,  KOMMHECTBO
OTCUECTBEHHBIX HOHHTOB, OCOGEHHO NPH OIPAHHYEHHOM NPENIOKEHHH, IIPAKTH Lemx rpanys, % 90 85
YeCKH HEBO3MONKEH. . '

Tpu nocraskax Ha ADC CMOJI HEANEPHOTO KIIACCa HAa HEKOTOPHIX YCTAHOBKA] JlaGoparopued XL onpenensercs NPUroNHOCTs HOHUTOB, NOCTYNAIOMIX HA
3TH CMOJIBI MOTYT GhITh HCTIONE30BaHb! I0CAE NPEABAPHTENLHOM 06paGOTKH P " C, K MCTIOJIE30BAHMIO B HOHOOOMEHHBIX YCTAHOBKAX, T.€. BHIABNAIOTCA THIIB,
reHTaMH Ha y3/e MOATOTOBKM CMOJ HESIEPHOTO KIACCa XMMBOXOOYHCTKE. ﬂo PKH MOHHMTOB, H3HAYANLHO HENDHIOXHBIX IS MCTIONKIOBAHUA B pe3yibrare

lap
rOTOBKA TAKMX HOHMTOB NPOBOAMTCA 110 CIIEMANEHON MeToKe, paspaboTa mollcxoro Opaka unH oHIHOOYHLIX MOCTABOK, & TAKKE BRMBIMIOTCA yXyIIHEHHS
BTH uM. [IzepxuHckoro. HKO-XMMUYECKHX CBOHCTB B NPOLIECCE TPAHCTIOPTHPOBKH M XpaHEHHs.

PekoMeHALHH Ha 32KyTKy HMIOPTHBIX CMOJ BBUIAIOTCA TONORHHIM HHCTH] HMHE:kaliec'u;em{me CMOJBI MOTYT CTaTh NPHYMHOA HapymeHHA BOJHO-
TOM OT HMEHH ATOMTEX3HEpPro NOCHe WCTBITAHMS MPEACTARNCHHBIX GUpMOl of Hiieckoro pexima A3C.
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Tak, HM3Kad MeXaHWdYeckas NPOYHOCT: U HM3Kasd OCMOTHYECKas CTalp
HOCTb, HAJIMYHE MENKHX (paKiinii ¥ MBIIH MOTYT IIPUBECTH K BEIHOCY BOHHTON
MENO4YH B TPAKT TECIUIOHOCHTENS (0COOEHHO U3 YCTAHOBOK C BHICOKHMH CK
cTAMU GWILTPOBAHHA).

[Toniajas B BHICOKOTEMIIEPATYPHbIE YUaCTKH TPAaKTa, HOHHTHI MOABEPraK
TEPMOIH3Y ¢ 06PA30BAHMEM OPraHMYECKHX M HEOPraHWYECKHX KHCIIOT, aMMu
CIMPTOB, anbJErwiOB H OD. YINEBOAOPOJOB, 9T0 MOXET BHI3BATh Hapyiiey
BOJHO-XMMMHYECKOTO peXuMa M OKasbiBaTh JOHONHHTENbHBIE KOPPO3UOEK
BO3ZICHCTBYA Ha KOHCTPYKIMOHHBIC MATEPHAIBI PEAKTOPHBIX KOHTYPOB, mapg
HEepaTopoB H T.IL.

Jins xaxxaoro TMNa CMOJIEI OTpefieNieH TaKol pasMep 3epeH MOHMTA,
TopoM pabora 3arpyxeHHoro gpwistpa Haubonee 3¢ppexTHBHA IO BCEM TEX
rHYeCKMM roKasaressiM. Takue 3epHa Ha3eiBaloTca paboueli ¢paxunel Ho;
Jlna cMmon, ucnonezyeMbix Ha ADC paboucii ¢paxuueli CIMTAIOTCA 3EPHA 3
metpom 0,314 MM u 0,4 mM. O6vemuan goms pabodeli Gppakiuu B HOHHTE AW
eTcA BAKHHIM TOKA3aTENEM HE TONBKO JNA KauecTsa QUIbTpaTa, HO M 1 1§
JOTBpallileHHA BEIHOCA CMOJILI Hepe3 HIEH PaCcHPENCTHTENALHBIX YCTPOUCTB.

IMoka3aTeNp «NEPEKPeCcTHOE 3arpA3HCHHEY, ONPEAC/IACMbIl B OCHOBHOM §
3KCIUIyaTALHOHHOM KOHTPOJe, XapakTepH3yeT KayecTBo noabopa maphi «Kax
HUT-aHHOHATY i muxTh PCJl koHneHcaTooYHCTKY. [IpH peresiepauuax 1
KPECTHOE 3arpA3HCcHHE YBEeAMYMBAETCA, YTO MOXKET HPHBECTH K IOCTYIUIG
XJIOpMIOB ¥ HAaTPHA B TEIUIOHOCHTEb KOHICHCATHO-NIMTATENLHOTO TPaKTa.

B aTom ciyvae nipu noaGope napei «(KaTHOHHT-aHHOHHT» BaXHO YHECTB |
KOM HOKa3aTelib, KAK «BPEMS OCENaHMsA rpaHym». PaHocTs Bo BpeMenn ocenal
rpaHyJi KATAOHHTA ¥ FPAHYJ1 aHHOHHUTA JOIKHA ObiTh HE MeHee 7 CEKyHH, -

HanGonee BaxHBIM MOKa3aTeNeM KadecTBa CMOJI ABJIETCA OOMEHHas €
HOHHTA, XapaKTEPH3YIONan KOTHIECTBEHHYIO CNOCOOHOCTh HOHHTA HOTJE
TIPOTHBOHOHBI. '

Ha npaxTike B HOCICHHEE BPEMA Yamie HCIONL3YeTCs MOHATHE - ITONHAL -
THaeckas o6MenHas emkocth (IICOE). [ICOE - KOIHY€eCTBO HOHOB, NOTTION)
HbIX U3 pabodero pacTeopa eHHHLEH 06BEMa HOHHATA, HAXOAAIIETOCA B KO ‘ ¥
T€ C TIOCTOSHHBEIM 06BEMOM pacTBOpa. K

DaKTophl, KOTOPHIE BIHAIOT Ha 0OMEHHYIO0 EMKOCTh, OTTUCAHBI HIDKE,

FipH TpaHCHOpTHPOBKE H XpaHeHHH HOHOOOMCHHBIX CMOJI B OCeHHe-3HMA
NIEPHO] HOHUTHI MOTYT NOABEPraThCA BO3JCHCTBHMIO OTPHIATENLHBIX Te ' L
Typ. B pesynsrarte Boja, HAXONMIIA’ACH BHYTPH 3€peH, & TaKXKe B MEX3epHOH
[POCTPAHCTBE, PACHIHPAACh, OKA3bIBACT BO3JACHCTBHMG. HA CTPYKTYPY Marpy
MOHHTOB.

B pe3y/sTaTe BO3HHKAIONINX HAaNpSXEHHUl B 3epHaX HOHHTOB MoryT oORf
BBIBATbCA TPELIMHBI, 3 B HCKOTOPBIX CIY4afdX MOXET IPOMCXORMTH MOJNHOE,
PYUICHHE 3epeH.
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HauGosiee CHIBHBIC IMOBPEXACHHA TONYHAIOT 3aMOPOXEHHBIE HOHHTHl IPH
yexaHHIECKHX BO3ACHCTBIX (CHIbHKIE yAaphl [0 YIIAKOBKaM MNPH pasrpyske,
yCrOME30BAHHE NIOMOB H T.1L.), 3 TAKXKE NPH PE3KOM PasMOPAXHBAHHH.

[TosBcHHE TPEUIMH B 3epHAX MOHMTOB PE3KO CHH)KAET OCMOTHYECKYIO CTa-
(H15BOCTb, MEXAHWIECKYIO NPOYHOCTD, NOJIHYI0 OGMEHHYIO EMKOCTH M yXy[IHa-
¢T [PAHYJIOMETPHYECKHH COCTAB MOHOOOMEHHON CMOJTLI.

TpH HapyLEHHH FEPpMETHYHOCTH 3ABOJICKOH ymakoBKH H BO3AEHCTBHM mo-
ppiieHHON TeMnepaTypsl (okono 40 °C) BHICHIXAaIOMIHE CMOMBI MOTYT TEpATH
yacTh CTPYKTYPHOH BIATd, B Pe3ydbTare Yero HapyIIaeTcs IelieBas CTPYKTypa
yonuta. IIpM MaccoBoif Aoje BIarM B HOHHTEC HHXE 3HAYEHMS, YKA3aHHOTO B
roCTe, cMOJbI TEPAIOT MEXaHHYECKYIO NPOYHOCTH, OCMOTHYECKYIO CTabmin-
HOCTb, NOMYIO OOMECHHYIO eMKOCTh. B nanbHelinieM, pH IKCIUTyaTauuH Takas
cmona ObICTPO Aerpamupyer.

3HaueHHs BeeX PH3IMKO-XMMHYECKHX MOKa3aTesiel, XapakTepH3yIONIHX kave-
¢TBO HORMTOB, YKasaHsl B I'OCTe: uns annonwra - TOCT 20301-74, ans xatuo-
mura - TOCT 20298-74. )

Jlerpagauus («CTapeHME») CTPYKTYPbl MATPHIIbE CMOJB! TIPOHCXOMHUT U TIpH
MIETENBLHOM (CBBIIRE 2-X JIET) XpaHeHHH HOHHTA.

3710 AOBONBHO PEAKHI THI AECTPYKIMH CMOJI, 0GYCHOBICHHBIA paspyIneHHeM
cBA3eH MEXIY OTAENbHBIMH CTPYKTYPHBIMH TIPYIaMM MATPHIUEL, HOHOOOMEH-
HBIMU TPYTITIaMH MOJ ACHCTBHEM HE3HAUHTENbBHBIX kKoseGaHuli BAaKHOCTH, CON-
HEYHOIO M3y4eHHA, MUKPOTIpUMECEH B BO3MYXE W RakKe MAKPOOPTaHH3MOB.

B Takoii cMone 06HapyKVBacTCH CHIDKEHHE NONHOM OGMEHHONH €MKOCTH, 0C-
MOTHUECKOH CTAGHILHOCTH M MEXaHHYECKOH NIPOYHOCTH, NOBLILICHHE OKHCHAE-
MOCTH. :

Takim 06pa3oM, BXOHOW KOHTPOJIb HOHHTOB NO3BOJAET yXKe NPH TOCTYyILIE-
Hit cMos1 Ha A3C BBIABHTh HEKOHJHIMOHHEIC HOHHTHI, HCKIIOYHTH 3aTpy3Ky HX
B QIIbTPEY, a TAKKe HANPABUTH PEKIAMALIMK 33BOAY-IOCTABIIMKY, @ B HEKOTO-
PHIX Clyuasx afMHHHCTPAIMH JKEJIE3HOM HOPOTH.

Bxonxoli koHTpONs KavecTsa HOHOOGMEHHBIX MartepuanoB No3BoJIAeT H3be-
*aTh He TOJLKO NHIIHHX OMepauuii, CBA3AHHBIX C pereHepaumei, 3arpy3Koii-
BHIpy3K0#f cMOJI B PHALTPbL, HO W MO3BOASET COKPATHTH PACXOJ BOJSL, pearen-
‘TI:Z’ :ﬂekrpoauepmn Ha pereHepaLiio CMOJI 1IpH MX COMHHTENLHOM Ka4dectBe H,
. e Gonee BaXHO, COKPATHTHL KONHYECTBO PaNHOAKTHRHEIX OTXOIOB, T.K.
TPaboTanHble WiH «HepaGOTAIONME» CMOJBE OTHPABJIAIOTCA B XpaHWIMILE pa-
hoakTugiEIX oTXOMOB HA nepepaboTKy ¥ 3aXOpPOHEHHE.

Yo )Eelintsaxcmyarauuonnou KOHTPOJIE KONMYECTBO ONPEAC/IAEMBIX NOKa3aTeel
bITh YBEIMYCHO WM YMEHBIICHO B 3aBHCHMOCTH OT CPOKa paboTH HOHU-
Kavectsa QubTpata, 3¢beKTHBHOCTH pereHepaimii ¥ 1.4,
Tpumensemnie Ha ADC MeTo/Ibl aHaNK3a CMOoN HpHBecHb B «COopHEKe Me-
MK BXOnHOTO H 3KCIUTyaTAllHOHHOIO KOBTPONA HOHMTOB Ha ADC».




4.3. CTpoense HOHATOB

Hountsl - xuMudeckn CTOMKHME MaTepHalibl HEOPraHHIECKOTO M Opra

CKOrO NPOHMCXOKACHUA (MPHPOJHBIC H CHHTETHYECKHE), B CTPYKTYpE Koaj

HMEIOTCA QYHKIHOHANbLHBIE FPYIINbl, CHIOCOOHRBIE K AUCCONHam (Ko v

OOMEHy ¢ KATHOHAMH U aHHOHAMH PACTBOPOB SNEKTPOIMTOR, HAXOZISAI

I HHMH B KOHTAKTe.
|
|
|
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|
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HcxmodHTeIbHO HIHPOKOE PACTIPOCTPAHEHHE NONYYMIM OPraHHIECKHO )
Thl HA OCHOBE HCKYCCTBEHHBIX CMOJL.

B 3aBHcMMOCTH OT TOro, KakMe HMOHHTH CNOCOOHE OOMEHMBATH
BHEIIHEH cpelofi, X pa3JeiLioT Ha CeAyIOmMe rPynH:
® KAaTHOHHMTHI - HOHHTEL, CIOCOOHBIE OOMEHHBATECH KATHOHAMH,
® AHHOHMTEHI ~ HOHUTHI, CNIOCOOHBIE OOMEHUBATLCA AHHOHAMK; .
®  am(pouTE! - HOHHTBI, BRICTYNAIOLNE B ONPEACAEHHBIX YCIOBHAX Kak

HUTHI, TH00 KaKk aHHOHHUTEI.

Tlo cTenenn AUCCOIMALIME HOHUTE! AETATCA:

Ha CWIBHOKMCIIOTHbIE (CHILHOOCHOBHEIE),

cnaboxucnorasie (C1aGO0CHOBHEIE).

Tlpn CyINECTBEHHBIX PalIHYHAX B XHMHYECKOM COCTABE M CTpY
BCEX MOHUTOB XapaKTepeH OJMH M TOT XK€ MPHHLHN NOCTPOSHHS: OHH
NPOYHBIA KapKac (MaTpHLy), Hecymuit H3GBITOUHbIN 3aps ¥ HOABIDKHEIE
BOMOHBI. T.e. MOHOOOMEHHBIE CMONBI ABIAIOTCH TBEPHBIMH 3JIE
NIaBHAA COCTAaBHAA YaCTh KOTOPIX MPEACTABIET coG0H HepacTBOPUMbIN'S
MOABIKHEIA HOH C GONbLUMM YHCIIOM 3apA/OB, HEHTPATH3OBAHHBIX OKpYH
IAMH €ro HeGONBIIMMH NOIBIDKHBIMA HOHAMH C IPOTHBOIOJIOXHBIMHU 3ap4
(puc. 41).

Prc. 41. Yrpowennas cxema CTPyKTyphl HOHOOGMEHHOTO MaTepHasa

B 3aBMCHMOCTH OT XapakTepa akTHBHBIX PYNN CMOJNbI €€ TOJBHXHLIC
CoGHBIE K OGMEHY HOHBLI MOTYT HMETh WIH MONOXHTEABHKIH, WIH OTpHIY
HbIH 3apsA. »

Y HOHOOGMEHHBIX CMON MaTpHIIA COCTOMT 3 BHICOKONOIMMEPHOH ceTil
JICBONOPOAHEIX LeNeH, B OTACABHBIX MECTdX KOTOPOM 3akperieHs ¢yHK§
HaTbHO aKTHBHBIC TPYNNBL, HECYIIHE 3apsy WIH PUKCHPOBaHHLIC HORL. M
YTJICBOAOPOAHBIMM UEIMH €CTh MONEpeuHble CBA3M ((CHIHBKHY), Npeni
BYIOLINE pasbeANHEHHIO LieneH, HO fomyckatomue ux aedopmanmio. buarol
3MACTHIHOCTH CETKH 3epHa HOHOOOMEHHBIX CMON MOryT HabyxaTs (4ro Heol
OHMO YYHTHIBATh HIPH HAYaIbHOM 3Tarne 0GpaboTku cMon). 1
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JHHE rofbl B OCHOBHOM NPHUMCHAIOTCH NONMMCPH3alHOHHBIE CMOJIbL,

ocite
B CTHpONa ¢ AMBHHHIGCHIONOM, KOTOPHIC HAlOT

CHHBIC noAMMepH3anHeH

oJiee ycTOWINBEIE B MEXaHHYECKOM H XAMHYECKOM OTHOLICHMAX CONOJINME-
paud

p-

-CH-CHyCH-C H-CH,-
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[ins MpUaHHA CONOIUMEPY KaTHOHOOOMEHHLIX CBOMCTB €ro cynbQupyioT

Conoaumep CTUPONA C
JAUBHHHIGCH30NI0M

cepHO# KUC/IOTOM.

TaxuM 00pa3oM CHHTE3UPYETCA, HalpHMED, cepHOKUCIOTHRIM katHoRMT KVY-

1.8, yIPOLEHHYIO (opMYITy NEMEHTa KOTOPOTO MOXHO PE/ICTABATE Tak:

@ um R H,
+

SOs” iH

e R, - ycnoBHOe 0603Ha4eHHe BHICOKOMONIEKYIAPHOH (TBEPHOH) YacTH pajy-
xa1a KaTHOHHTA (MaTpHIa KaTHomura); H' - MOH BOXOPOZA, ABIMOMHACK 06-
MEHHEIM KaTHOROM.

CHJIBHOOCHOBHDi}f aHHOHHT Ha TOi )K€ OCHOBE moiydaerca o6paGorkoi co-
ToTMMepa MOHO- M JIHXJIODMETHAOBbIM (HpOM ¢ mochexyiomeii o6paGoTkoH
wpuveTinamuioM. Takum o6pa3oM, HanpuMmep, CHHTEINPYETCA CAIBHOOCHOB-
HeIbti annonuT AB-17-8:

. wm R',CI,
" CHpN(CH3)5 iC1

rie R," - ycloBHOE 0003HAYEHHE BLICOKOMOJIEKYJIIPHOH 4acTH paJMKajia aHuo-
HHTa (MaTpHna anHoHuTa); CI - HOH X/I0pa, ABJMIOMHIAC OOMEHHLIM aHHOHOM.
QYHKIMOHANBGHO AKTHBHEIE TpPYITbl, NPHAAIONIHE CMOJie HOHOOGMEHHBIC
CBOCTBA, MPHCOEMHAIOTCA K OEH30NLHEIM A/paM, 3aMelllad B HUX aTOMBI BOJO~
Posa. Ot xapakTepa aKTHBHBIX TPYHAN 3aBUCAT 3HakH 3aPANI0B MAaTPHIl HOHHTA H
TONBMXHKLX MPOTHBOMOHOB. Korxa ¢yHKIMOHANLHbIE [PYNIbl 06/aNaloT KHC-
IbIMH CBOWCTBAMM, MATPHIA NPH HOHM3ALMM NOJNYYaeT OTPHUATENBHEIA 3apsk,
1. gukcupoBaHHBIE HOHBI MATPHIIH SBJISIOTCH AHHOHAMH; TIOABIDKHEIC IIPOTH-
S0HOHE! 3apshKeHBI MOJIOXUTENLHO, T.6. ABIAIOTCSH KaTvoHamH. Ilpn monm3anmMH
YHKUMOHANBHBIX TPYFII C OCHOBHbLIMH CBOMCTBAMH MaTpHL@a NpHOOpeTaeT mo-
T0XuTe L HELH 3apsn (ee QUKCHPOBaHHEIE HOHBI SBIFIOTCA KATHOHAMH), MOA-
8iXHble POTHBOMOHB OTPHUATENBHSI, T.€. ABJIAIOTCA aHAOHAMH.
MpoTuBOKOHE! ONBIXKE] BHYTPH KapKaca H MOryT OBITh 3aMEHEHHI APYTHMH
%0Hamy ¢ 3apagom Toro Xe 3HaKa.




Korfia HOHHT NOrpyXeH B PacTBOp, NPOTHBOHOHBI MOTYT NEpeHTH B He
JIMLIB TIPH YCIIOBHH, 4TO H3 PACTBOPA B HOHHT NONAXYT APYTHE HOHEI, CIIO cofy
CKOMIIGHCHPOBATh 3apsi Kapkaca. B uenoM kaxpoe 3¢pHO HOHHTA O
3eKTPOHEHTPAIBLHBIM.

4.4. CBojicTBa HOHHTOB

1. HiOHHTH! HePacCTBOPUMBI B BOAE. DT0 0GBLACHAETCA CHOXHOCTBIO CTP A
Pl pajiKana, B CHIy KOTOPOH OH NHIICH TIOJBKHOCTH H COCTABIIACT TBE »
¢dasy uoHuTa.

2. Houmth, nofo6GHo BCeM 3/EKTPONHTAM, CHOCOGHLI K NICKTPOJIMT "
CKO# JAMCCOLMALHH, UTO JBIAETCA HauGolice BAKHBLIM HX CBOHCTBOM. Gl
HMALMs NPOTEKACT N0 YPaBHEHHAM: b

R,H <R, +H p
R,’CI @R, +CI. s

3. VIOHWTHI NPH ONPENENCHHBIX YCIOBHAX CMOCOOHBI K THAPOJM3Y. Td

YC/IOBHE CO312€TCS, KOTAA HOHHTBI HAXOIATCA B CONEBOH dopMe, T.e. ucromy

0 KakoMy-JTH60 HOHY.
TIpn TOM KaTHOHHT BeAieT cebs Kax colib CNaboi KHCHIOTH! ¥ CHIILHOTO 0 '
BaHMA B CJIydae MCTOMEHMS N0 KATHOHY Na'. Tuaponus HAeT no ypanuemlq;j
R,Na' + H,0 < R;H' +Na' + OH".
AHHOHHT %€ BEAET Ce0st PH THAPOJIM3e KaK CoMtb CaGoil KUCHOTH B ‘
OCHOBaHMA NpH KcTomeHun no anuory HCO5'. I'uaponys ueT no ypasHeR« '4
R,'HCO; + H,0 < R'OH + HCO;'.
[TpoucxXOAHT Kak Obl YacTHIHAA PErcHepalys HOHHTOB 4YUCTOH BOAOIA,
pas 0coGeHHO MPOARIACTCS IPH UTHTENLHOM HAXOXKACHHH ¢nnbTpa B pezepn
TOM CJy4ae KOHLEHTPALMA BhUICTUBIICACH MENOHH UM KHCIOTBE MOXET
JHAYUTENBHOM, NIOITOMY HOHHTHBIE (HIBTPH Iepe/l BIIOYSHHEM B padoe
pe3epea 00A3aTeNIbHO OTMBIBAIOT BOJOH. :
4. Tepmoms wonutos. Tepmmieckas CTOHKOCTh KaTHOHHMTA KV-2-8 )
TOYHO BHICOKA, YTO TIO3BOJMET WCMOJLIOBATH €ro IpH TEMNEpaType B
120 °C. Omuako npH Gozee BHICOKO# TeMMepaType KaTHOHHT TIOJABCPIAacTCA,,
MOTHIPONU3Y, B Pe3y/bTaTe KOTOPOro MPOMCXOAMT OTUIEIUICHHE byn ;
HbIX TPYTI, HOCAIICE HA3BAHUE TEPMHYECKOM AECTPYKIMH: '

R,SOH + Hy0 —2C R,H + H;SO,.

EJMHCTBEHHHM NPORYKTOM TEPMHUECKON NECTPYKIMHM KATHOHWTA
cepHan KMCJIOTa.

TepmoJu3 KaTHOHMTA B CONEBRIX (opMax MPOTEKAET 3HATMTENLHO MER
nee: Tak, KY-2-8 B H-popme paspyimaetca B 10 pas Gictpee, e B Na'-$d
B pesynbTare TepMOJH3a CONEBBIX (JOPM KATHOHHMTA B BOAY BBIIE/AIOTCA §
BETCTBYIOLIHE CYNb(aThi. "
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b
5

ARHOHHT AB-17-8 3HauHTENHEHO MEHEe ycToMuHB. MakcHMaNbHOH 3KCIUTya-
oHHOM TEMITEPATypOit juis Hero cuutaercs 70 °C, onrmansHo#H 30-40 °C.
paspylIeHHE OoOMEHHEIX IPYTII HIAET 110 YPaBHEHHIO!
' __—* RCH,O0H+N(CH); — nesamMuHupoBanne,
T R,CH,N(CHj;),+CH;0H — nerpaganns.
B pesynbTare B BOAY MEPEXOLHT METaHON CH;O0OH u TtpuMersnaMuaH
(CHz)s)- IMpx 3TOM CHIDKaeTcsA-0OMEHHAs €MKOCTh AHHOHMTA 1O CHILHOOC-
yoBHBIM PYTINAM, B PE3YNLTATE YEro aHHOHHT CTAHOBHTCH HECHIOCOOHNM YAa-
1§Th B3 BOIBE cabele KHCIOTH - YTONBHYIO ¥ KPEMHHEBYIO.

5. PapmMonu3 HOHHTOB. Bananne o6nyueHHs Ha CBOHCTBA HMOHHTOB OCHOBAHO
ga YMEHBUIEHHH HX OGMEHHOH eMKOCTH, KOTOPOE [JI# KaTHOHHTa obycnorineHo
grmiemieHneM cymb@orpymn (SO;H), B pesyasTate 4ero B (WILTPAT BHIAGNACT-
¢4 cepHas KHCJIOTa:

2R,CH,N(CH;3)OH

2R,SO;H - R,SO;R, + H;S0,.
YMeHbIIeHHe 0OMEeHHON eMKOCTH aHHOHHMTA IO CHIIbHOOCHOBHBIM TpymHiiaM
[pOCXOAUT B PE3y/bTaTe OTIIETUVICHHS OOMEHHRIX aMHHOTPYINI (IE3aMHHHDO-
paHue) M YMEHBILEHHsS: OCHOBHOCTH aHHOHHUTA (aerpanamud) (cM. m.4).

4.5. O6MenHasn eMKOCTh

BaxHeitiui pu3HK0-XHMHIECKHH 110Ka3aTesb HOHHTOB - 0OMEHHAA EMKOCTS,
XapaKTepU3yIOH[as KOMIHYCCTBEHHYIO CIOCOOHOCTh HOHHTR MOTJIOIATH MPOTHBO-
HOH.

PaznuyatoT nojHyIo ¥ paboayio 0OMEHHYIO EMKOCTE HOHHTOB.

Hosnas o6meHHasi eMKOCTh YIMTHBACT 001ice KONHYECTBO MOLNOMIaEMBIX
NMPOTHBOHOHOB OTPEAEIIEHHBIM KOJIHIECTBOM HOHOOOMEHHOTO MaTepHana.

PaGouass 06MeHHASI eMKOCTD, AB/ISIOMASNCH BAXKHEIM TEXHOMTOIHYECKHM IO-
ka3aTeneM, yYMTHIBAET TOJBLKO TY YacTh IIPOTHBOHOHOB, KOTOpas HCNONB3yeTCs B
IAHHBIX APOW3BOACTBEHHBIX YCIOBHAX.

N Oﬁmefmax €MKOCTb HOHHTOB 33BHCHT OT pAZa ¢axropos: or 3Hauenns pH
. r:(;nuon BOJIBI, TEMIIEPATYPhl, NPHPOLL YIABIHBACMOI0 HOHA, KOHIICHTPAUMH
HCXOHOM BOJE, YIEJILHOTO PacXoia PearcHTOB Ha PEreHEpaIio B CKOpo-

CTR briisTpORAHHA BOXK HEPE3 HOHMT. :
mo?'z?r[;aﬂanne pH ncxoamno#i Boabl Gosbme 7 yBE/IHYHBAET €MKOCTL Ka-
3a CYET YCTpAHEeHHs NMPOTHBOHOHA, T.€. HOHOB BOJOpPOAA, MyTEM Heil-

H3aluy oGpa3yromelics KHCAOTHI.

mBK:::Jlbmeﬁ crenenn pH ncxonnoit BOAE! BJIHAET HA €MKOCTH AHUOHHTS,
Hco, “ms)»gl{w cunbHeix annoroB CI' m SO, uM ynasmmBaloTca H cnaGble

OHHT}{[,[}' 3. Jlyqmmii pesynsTaT nogydaercs, KOraa B NOCTyTAIOIEH Ha
e gy 7 cbmg;:) BOJIC HAXOAATCH KUCAOTH, B ocoberHocTd HCO, M H,S10;

orony OIIH. ACHAETCA 3TO TAKKE OTCYTCTBHEM COOTBETCTBYIOINEIO IpO-

B nipouecce GUIBTPAUMH BCIEICTBRE 06pa3oBaHHA BOLI:
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R,OH + H' + HCOy<> R,"HCO;” + H;0,
rue R, - Marpaua ansosnta, OH™" - IOABIKHBLH HOH.
[TosToMy B cXeMax 06pabOTKH BOJBI NEPE AHHOHHTHBIMM $wisTpaMn
ycraHasnHBaioTCA H-xaTHonMTHEIE GHIBTPHL [UIA NEPEBOaa coJIei B COO
BYIOLIME KHCIIOTHI. -
Temneparypa. [Ipy HE3KKX TeMUepaTypax OOMEHHas EMKOCTE [OHHXa
Tak Kak AMQQY3NOHHEIE MPOLECCH 3aMeUImoTcs. [Ipi BHICOKHX TeMIep
o6MEHHAs eMKOCTL CMOJI TAakKe 3HAYHTENLHO CHHIKACTCH, BO3MOXHO P2
HHE MaTpHIl CMONbI H BEIHOC €€ COCTaBIIOMHUX B ¢mnsTpar. PaGoumii ¥
BaJl TEMIIEpAaTyp s HOHOOGMEHHEIX CMOJI COCTABIACT 35-50 °C.
TipHpoaa yJABJIHBAEMOro HOHA. BausHHe NpUposl MOHA Ha oOM
EMKOCTb ONpEleNieTcd ero JJEKTPOXMMHYECKOH MOABHKHOCTHIO. Crp
YIOMIBYIKHOCTH YBEIHUMBAETCA FIlyONHA €r0 NPOHMKHOBEHHA B HOHMT, ITQ
JKaeTcs Ha OOMEHHOH eMKOCTH MaTepHaiia o JaHHOMy HoHy. Hachimienne
pHana TeM WIH MHEIM HOHOM JIO €TO IPOCKOKA B GUIBTPAT TPOMCXOAMT B P
CTelend To BhICOTe (GUABTPYIONEro chos. B To BpeMsA, kak BCPXHHUE.
(UWILTPYIOIETO MaTepuana HachimaloTcs Gonee NOABIKHBIMA HOHAMH, Mj
NOJBWKHBIC TPOHHKAIOT U YJIABIMBAIOTCA HIDKE JIEXKAMMM CIOAMH 10 TIC
HuA UX B GuibTpaTe.
Yem MeHbHIel NOABIKHOCTHIO 00A21aeT MOH, TeM ObICTpee Ha
€ro npockok yepes GUALTP 1 TEM MEJUICHHEE HApacTaeT ero KOHUCHIPA
bwisTpare. !
Bollee NOABWKHbIE HOHb!. BHITECHSIOT MEHES NOJBYKHAIC, NONIOMCHHAS
HHTOM, [JaKe TOrJa, KOTAA HX KOHLUEHTpauud HaMHOIO HHXE. Tlpockox T
CHIbHBIX HOHOB, kak Ca’ 1 CI', HacTyImaeT TOJIbKO TOT/, KOrla CynyT BHTY
16l Gonee cnabuie ousl Na', HCO;™ 1 HSiOy. D10 jaeT BO3MOXHOCTh:g )
YaTh Ha pereHEPalyI0 HOHHTHbIE QMIBTPE IpH NMOABICHWH B ¢unrTpare
HATpUA ¥ KPEMHMEBOH KHCJIOTHL, HE JOTyCKad MPOCKOKA KabUMs H XIIOP¥
[0 37eKTPOXAMHYECKOH NOABWKHOCTH HOHBI PACTIONATAlOTCH B chenyl
PAIBL:
xarnoHs:: Ca®*>Mg? >K >NH,">Na">H'";
anmons: SO >CI>HCO;>HSiO;>O0H".
YnenbHEIf pacxof pearenToB. PereHepupyIOHe BELICCTEA (xucyoTa ¥
1104B) 110 Mepe MPOABIKEHUA Yepe3 QHWILTPYIOMul MaTepuan cpabarbiBaigy
KOHHEHTpamms ¥X ymesbmiaercs. [na Gonee MONHOTO BHITCCHEHMA 3arp
LMX HOHOB ¥ MOBHINEHAA EMKOCTH HOHHTOB PAaCXOR PEarcHToB NpOTHB
THYECKOTO, KaK MPABIIIO, YBEIMMHBAIOT B HECKOJIBKO pas. Co
Ckopocrb ¢uabTpoBaHudA. BiHAHHE CKOPOCTH ¢$wibTpOBaHNAA HCXAN
BOJIb HA OGMEHHYIO EMKOCTh CBA3AHO ¢ NPOJIODKHTENBHOCTBIO KOHTAKTa 9
yonuTamy. C yBEIHMYEHHEM CKOPOCTH CHIDKAIOTCA BPEMS KOHTAaKTa OTHINY
BOJIbI C HOHATOM ¥ 06MenHas emkocTs. Ecim 3a 100 % npHBATS eMKOCTb 4%
HWTA MPH CKOPOCTA GUALTPOBaHUA 1,4 M/C, TO NIPH YBEJIHHUCHHM €€ B 10
KOCTb CHIDKaeTcA A0 85 %, a np ysenuyenun B 20 pa3s - IPAMEPHO 10 75
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ygendueHue CKOPOCTH ¢$rnbTpoBaHMA Ha CHHXEHMH OOMEHHON EMKOCTH
A CKa3hiBacTCA eme B Goabiuel creneH .
ypenMueHHE BPEMEHH KOHTAKTa BOJI ¢ HOHMTOM Ha NPAKTHKE JOCTHIAeTCA
eivieM CKOPOCTH (HISTPOBaHMA K yBeNHYCHHEM BHICOTH (QHIBTpYIOmEro
. [Ip# OTHOCHTENILHO GoNBIIOM CONecofiepXKaHu HMCXORHON BOAM YCTaHaB-
HBAIOTCA (HIBTPEI € BEICOTOH QuUIBTpYIOmIEro cios 1,5 M H cKOpocThIO GrBT-
0,55-0,8 m/c (20-30 M/q).
[lpy OUMCTKE KOHIEHCaTa TYpOHHBI JOIyCKalOTCA CKOPOCTH A0 2,8 cM/c
100 M/4) NpH TOJIUMHE CIOK 1M ‘
KoHHMEHTPAlMs HOHA B oYMINaemoit Boge. O6paboTka paHOAKTHBHEIX BOX
cioco6OM HOHHOIO obMeHa CUHTAETCH IKOHOMHYECKH BBHIFOJHOM TOJNBKO IPH
coNecofepaHuy BOJIBI, He NpeBbimaomeM 1 r/n. B npoTHsHOM ciydae CMOMK
fHCTPO HCTOIIAIOTCA, ITO IKOHOMUIECKH HeBhiroHo. [TosTomy mpu o6paboTke
BHCOKOCOJIEBBIX MPO0 mpedycMaTpHBacTCA TpeABapureibHOe OfeccomuBaHye
JpYTHMH METOJAMH.
VpenuyeHHe KOHIIEHTpaHi HOHA B HCXOAHOM Bolle B GoJbiNel CTENEHH CKa-
supaeTcs Ha 0OMEHHON eMKOCTH aHMOHHTA, YeM KaTHOHHTA.

4.6. Xumnveckue nponecckl, NPOHCXOAAINHE IPH HOHHOM 06Mene

H-katoumposanue Boibl. HasHaueHne H-karHOHUpOBAaHWA BOABI - 3aMeHA
CofiepXaluXca B BOAE KaTHOHOB Ha HOHK BoAopona. OGMEH KaTHOHOB HA HOHEI
I, conepxaiuecs B KATHOHHTE, TIPOTEKAET 1O PEAKIHAM:
2H'R + Ca” < CaR, + 2H;
2H'R + Mg”* < MgR, + 2H";
H'R +Na' < NaR + H'".
m?ig:zgz:eﬂn; ?SCEBKaTuormrm MPOABJAIOT CENEKTHBHOCTb HO OTHOHIE-
e et e e
ke s PO Ig:mom (Ca g*">Na"), nosroMy kpome peakuyit 06-
b Xyeo oo a voH H' npoTexaior peakuuH B3aHMHOIO BHTECHEHHS KaTHO-
Won s : a;lpyexxgge mHzﬁI_ Na’ BbITECHMOTCA W3 KaTHOHHMTA JIyulie copOu-
uCa” uMg™:

2NaR + Ca’* <> CaR, + 2Na';

2NaR + Mg?* <> MgR, + 2Na";

ST mponecerr e g o o Mg
e s 5::21:1; Kk ofpa3oBaHHIO TpeX 30H DOTJIOMEHHA. Broepenu
Wakxan 30ua nornomemeﬁz‘:ioioplvﬁlngymm* e Swcasian o o,
iy oot . H g° u Na’', 3aTeM cMemaHHas 30Ha MNo-
a”, Mg”™ u Na'. CyMmapHas HIHPHHA 3THX 30H ONPEAENACT BHCOTY
wpﬁnpy;::;g ;J(I)(l);:) :11:;:m B MpeJiesiax KOTOporo o61mas KOHHEHTPALHsE BCEX

0 epe pemmo o K::;Z;;):a n;:()’(:uizmoﬁ JI0 NPaKTHIECKH HYNEBO.

18 M MOTJIOMCHAS KATHOHOB TIEpeMEIIHBa-
M JIBIDKCHHH BoJbl. Brepeay naynmit GpoHT HaTpHA mEpBHIM
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JOCTHIaeT IPaHHNIBI CIOS KaTHOHHTA. JTOT MOMEHT COOTBETCTBYET I OTH! TIEDBAIM JIOCTHIAET
warpus » Quurpar. Ha nocsespoun oranax durstposais e spoulGRRRll  prepent TR O P R SO e
($POHT HAaTPHA NEPECEKAET FPAHHMIY CIIOF KATHOHHTA, KOHICHTPAUUA HOHQ aHAL! €710 8 ’

BTpaT.
wisTpaTte NPOOKAET YBENHMIHBATECH, IPK 3TOM KOHIIEHTpanus Na' HE (HCTIOTH! B Q’Hﬂe;&eu PR— KOHILHTpAIHA KpeMHHEBO! KUCTOTH B
IOOCTHraeT UCXOJHOM, HO H MpeBsinaeT ee. KOraa rpaHuily o Ha4YHHa [lpu alBH
2+ ¥ aTe TIOCTENECHHO YBEHIHBACTCA.
cexaTh CMeMaHHHE 30Hbl, B GWILTpaTe nosesmoTcs nons Ca®* n Mg, wibTpaTe /iU AHAORHTOBOTO UIKTPA CHHTACTCA 3AKOHYCHHMM, KOLAR OC-
CTyIIaeT NpocKoK xecTkocTH. Tak Kak npu 06ecCoAMBAHMM BOLBI CTABH 1

paGounil
e AOCTHTaeT €ALHO AOMYCTHMOIO 3HAYCHHUA.
4a y[anATh U3 BOXLI HE TONBKO KaTHOHH Ca’’ n Mg2+, #o u Na', 10 po, aTOUHOE KpEMHECOJIEpXaHHe I mpex Iy
TeAbHOCTEL pabouero 1uKra H-kaTHOHUTHOrO GUILTPa YCTAaHABIHBACTCA

[ipH COBMECTHOM H-OH-nosHpoBaHHH BOALI HA 3ePHAX KaTUOHHTA IpOTe-
Na (ai0T MpoLECCH oOMeHa coiepKamHXcs B BOAE KaTHOHOB Ha HOH H', ua 3epHax
“Hipm § ", IIpu H-OH-HOHHpOBaHUH
- npoueccsl obMeHa aHuoHoB Ha mon OH'. Ilpu HHP
Ipu $uALTPOBAHWH BOABLI YEpe3 AHUOHWTHBIE (PMIILTPHI, 3arpyng auHOHUTa - APOLL
¢nabooCHOBHEIM anHoAuTOM (Hanpumep, AH-31 Ha XBO) npoHCXOaHT Iy

[poHCXOAHT Gonee riydoKad OTHCTKA BOABI.
copOuuH aHHOHOB CHAMBHEIX KHCIOT, KOTOPHIM CONPOBOXKIACTCA MOBE
pH pacrsopa: . :

4.7. TIpouecchl pereHepannn

2ROH + 2H" + 280,% - R,S0, + 2H,0;
ROH +H' + CI' > RCl + H,0.

Jlna BOCCTAHOB/EHHs OOMEHHOH EMKOCTH HOHHTOB nx3m5)1f;e;:i1;l§1‘ ::;::;
. AKNOY ot (+

Haxopmuuecs B H-KaTHOHMPOBaHHOI BOAC B Heunccounupoaaunbm pat, vxompaﬂ ’ el :T::nf,ﬁ fg‘f;;?rf ::::n%}:?meno‘m. l'lpnpa'rou Ha

nuu cabeie kucnotsl HyCO; n H,Si0; o Mepe nosbinieHns1 pH HauHH? as0THOH Kﬂilm:;’;xlzmg CHeRyIONAe PeaKIyH:

COLMMPOBAaTh H YUaCTBOBATh B PEAaKIMAX 06MeHa Ha CHITBHOOCHOBHOM aHHAQ am::gifm:me' R'K* + HNO; RH' + KNO,

TaK Kak claGOOCHOBHEIE AHHOHHTH YKa3aHHBIE KHCIOTH He COpGHpYIOT, F— .R" A"+ NaOH R'OH" + NaA,

NATL GONpIIOe KONUYECTBO YroAbHOH KHCHOTHI CHIBHOOCHOBHBIM aHI rie K - katnomst Ca®*, Mg?", Na® u aip., A" - aHuOHE SO.%, CI, SiO5 u mp.,

HEBBITOJHO, TaK KaK FPM 3TOM COKpamaeTcd pafodas eMKOCTh 2HHOH RK® - HCTOLEHHEN! KaTHORAT, R'A” - HCTOMIEH BN RHHOHKT, R'H' - otperene-

KPEMHHMEBOH KHCJIOTE, IO3TOMY YrONbHYIO KUCIOTY YAQJAIOT B Aekapbo pHpOBaHHELH KaTHORHT (5 H-dopme), R'OH" - OTpereHepHpOBAHHLIH aHHOHHT (B

pax (XBO). OH-dopwme).

Ilpumensiembiec B BOXONOATOTOBKE CHILHOOCHOBHLIC AaHHORHTLI
30HBI MTOrNOMEHHA COTJIACHO PAXY aKTHBHOCTH:

SO,*>CI>HCO;>HSi05".

Xyxe Bcex copOhpyemas KpeMHMEBas KHCIOTa BBLITECHACTCA M3
ay4ine copOUpyeMoit YronbHOM KHCIIOTOM. XIOpHIL BRITCCHAIOT YTIIEKH
CaMH BBITECHSIOTCA CYb(aTaM. '

Tlponecchl B3aUMHOIO BHITCCHEHHA HOHOB NPHBOMAT K oﬁpaaosanmo;;
PeX 30H NOTTOMEHHS aHUOHOB. ‘

Briepean uaymeil sBiasercs 30Ha INOMOWIEHHs HAUMeHee COpOHP
KPEMHHEBOH KHCIOTHI, 33 Hell CMELIaHHAA 30HA [OTTIOMECHHS YroNbHOM H.i§
HHEBOA KMCJIOTHI, 3aTEM CMEUIAHHAsA 30Ha NOTNOLICHHA CNalbiX W XJIOPHM
HaKOHell, 30Ha NMOTNOMEHMA CIa0BIX KHCIIOT, XJIOPHAOB H CYJIb(HAaToB.

CyMmapHas IIMPHHA BCEX 30H ONPENEISeT BEICOTY paboTaiomero cios §
HHMTA, B NIPEieNiaX KOTOPOTO KOHUEHTpAlHa BCEX COPOHUpYEMbIX aHHOHOB M
XKaeTcsa OT MCXOHHOTO JO BeChMa Maioro 3uadeHms. C TeueHmem BpeMef
Mepe MCTOIICHHA aHMOHHTAa BCE 30HBI COpOIMM TEpeMEITHBAIOTCHA B
HHHA ABWKCHWA BOJBL.




5. OCHOBHOE OBOPYJIOBAHHE, IPHMMEHSAEMOE
IIPH OBPABOTKE BO/IbI :

5.1. HamuisHO# $UALTD

KOHCTpYKTHBHO HaMLIBHOH (WILTp HpexacTaBiseT coboil cocyR LMangk
4ecKoi GopMbl, ¢ KOHHIECKAM NHHIUEM H JUTHIITHYECKOMH KPLIIIKOMH.

B pasbeMe ycraHOBJIeHA TpyOHas mocka (3) ¢ TpyGHBIM Iy9KOM, €O
w3 91 QuwisTpyromero sneMenta (©3J1a). OHH U3roTOBICHH K3 NEpdopH|
HOW, NPONOILHO-(ppe3cPOBAHHON TPYOR JuaMeTpoM 50 MM ¢ HaBUTOM }
npoBosiokolt. Hllenu MeXxay BUTKaMH NpOBOJIOYHON HABHBKHK paBHEI 0,1
npasnenre GWILTPAUMK - CHU3Y BBepX. PunpTp cHabxeH WTYuepaMu ans
H BHIXOZa BOIbI, CYCTICH3HH Tiep/iHTa, 6OKOBbLIM HATPYOKOM JiA «IOKOBOSH
reHepalyH, IITYLepaMH VIS BRITPY3KH MYJIbIB H CAYBKH. 1

OuHCTKa BOABL OT MEXAHHYECKAX NPUMECEH OCHOBaHA Ha 3afepxaHEnj
npumecei coeM QUILTPONEpIHTa, HaMbiroro Ha OOJIn. Ins HaMelBa ‘-
B Gakax-memankax CBO-11 rorosurcs cycnemsus (wisTponepinta, o
HacocoM nojaercd Ha ¢wibTp, npoxoauT Yepe3s $PIJIn K Bo3BpAIAETC
Memanky. YacTHUpl NEpIHTa HaMBBaiotca Ha ©DJIui u 06pasyloT 3a c
rOKpaTHOU HMPKYTALIME PABHOMEPHBIH C/IO# Ha MPOBOIOKE HAaTPOHA.

Boaa npu 31oM ¢cBOGOXHO IPOXOAUT B 3330Pbl MEXKAY YacTHIIAMH TIEp
COCENHMMHE BUTKAMH, 2 HAMBIBAGMBIE YaCTHIBI YAEPKHBAIOTCA HA MATPONN
CUET YMPKYJALMH CYCIICHIBH [0 KOHTYDY. : ‘

IIpu ¢wisrpaimn yepes POJInl ouumaemol Boasl OpH GHUILTPON
3a6MBAIOTCA TPONYKTAMHA KODPO3WHM, YBEIMUMBACTCH TNepemaj NaBlicHf
¢unbTpe. OUABTP OTKIIONAIOT HA PETEHEPALHIO, KOTOPas 3aKIOYAeTCA B Y1
HUM (PUIBTPYIOWIEro CIOA MyTEeM (IIOKOBOM» perenepaumun (cOpoc Aasi i
$unpTpa, CAUB BOJBI, 0AAYa CKATOTO BO3AYyXa B PUIBID) (pHC. 42).

5.2. YerpoiicTBo HACBINHOrO MEXaHHYECKOT0 H MOHHTHOTO GHILTPON

Hachinubie GUILTPHl B 3aBHCHMOCTH OT 3arpykeHHOTO (QIILTpyomerds
TepHana UCHIOMB3YIOT AJIf OYACTKH PaJNOAKTHBHBEIX BOJX OT MEXaHHYCCKH)
MOWIHKIX W MOHHBEIX NpHMeceit. OXHOBPEMEHHO TIPOMCXOAMUT yfaneHue 13 i
¥ PAAHOHYKIIH/IOB.

Hacpinuoii ¢uibtp (puc. 43) npecTasnser coboli mMAMHApHYecKHi CO)
KaK NpaBHiO, BEPTHKAIBHBIA co cdepuueckoil KpbIKOA H JHAIIEM.

Beoa Bous! B GHibTp ocymiecTRigeTcs uepe3 BJ/IPY - Bepxuee Ap
pacnpedesIMTebHOe YCTPOCTBO, KOTOPOE MOXET NPeJICTABIATE COOOH
JBIPYATHIX TPYO, paCHONOKEHHBIX B BUIE TyYeit. e

Yepes BepxHee paclpeleAUTebHOEe YCTPORCTBO IPOH3BOAMTCS TaKKe
B3pLIX/IAIOIEH BOAB! NPH DPOMBIBKE QUIBTpa, BBOJ pEreHepalHOHHBIX H AR
THBAI{HOHHBIX PACTBOPOB.
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Puc. 42. Hamsisnoit $usTp:

-
— Kopriyc; 3 - 1pyGHas focka; 4 — GHIBTPYIOIIME AMeMERTH

KOHuueckoe IHMIIE; 2
Hi3))

yqp%‘gimeﬂuax BO/Ia BHIXOINT 4Yepe3 HIKHES APEHAKHOE PacpelNeauTeNbHOE

¢rBo (HIPY), coctosiuee u3 9ETRIPEX KOJUIEKTOPOB ¥ Habopa meneBhIxX
503M’0 :;pe3 KOTOpsIe npocaudBaeTcs Boaa. Pasmep meneit Takos, 9to He Aaer
gy, OCTH QuIbTpYIOIEMY MaTepuaty (cMone) mponmkaTth B OYMINIAEMYIO

B)i
(ko mi;m HJIPY pacnonaralor napamnensho cheprueckoMy aHMmy ¢(mwiBTpa
Yiolwero Ttuna), a KOJUICKTOp TIPHBapHBAIOT K AHUINY H obewaiike. Ha

I
. mkli)f:i'l)ﬂons HJIPY. pocruraercs nommekoi Getona nox Hero (6eroRHO#
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Bxox Boas Ha
y  OUHCTKY

5.3. ®uabTp-pereneparop

KOHCTPYKTHBHO (HIILTP-PEreHEpaTop BLINONHEH B GOpPME MUTHEAPHIECKOro
pepTHKATBHOTO COCY/Ia CO chepraeckoil KpLILKOR H JHumEM (puC. 44).
Pacreop NaOH

P

3

P

Hooooo Nil(ooooof
| EEE |

Boixon

’ Puc. 43. Mexanugeckuif HacsuTHOH QHABTp:
1 — xopryc; 2 — guuine; 3 — xpolinka; 4 — HyDKHEE ,upeuaxmo-pacnpenemrrenmoé )
creo (HJIPY); 5 — Geronnas noayiuka; 6 — BepXHee APEHAKHO-PACTIPEACITHTEINE
poiicteo (B/IPY)

Pam"pu H;80, N
Wi HINO, -

Puc. 44. GunsTp-pereneparop:
kpbimka; 4 ~ BJIPY; 5 - CAPY; 6 - HAPY: 7, 8 - nas

1.
¥opuyc; 2 — aumme; 3 —
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Yepes HIkHee pacTpee/IHTENLHOE YCTPOHCTBO MOAAIOTCS CXKATHIN BO
BOJA JUTA IPOMBIBKH.

PereHepanus HOHUTOB MPOBOAMTCSA WIH HEIIOCPEACTBEHHO B q;pmmpax
OHH CHabXaloTcsA 06BA3KOH N0 PereHepalHOHHOMY PAcTBOpY) HiH B Qupg
BRIHOCHO! pereHepaiiy (Toria ¢wibTp oO0BA3aH JXOTONHHTENBHBIMH
THIAPOBLITPY3KH H FWIPO3arpy3KH CMOJI).

BHyTpH (unbTpa-pereHepaTopa HMeETCA, KpOME BEPXHETO H HIDKHE
[peicIATELHOr0  YCTPOHCTBa, CpejgHee pacHpenclMTENbHOE  YCTp
(CIPY) mwis onHOBpPEMEHHOM pereHepaiid KaTHOHMTa M aHUOHHUTA, pa3]

KOTOPBIX MPOMCXOMHT IUIABHOM NofaucH BOABI CHU3Y, IIPH ITOM KaTHOHMT 4

HaeT» B HwkHell yactH ¢unbTpa, aHHOHUT B BepxHeil. [loatomy perenep
HBIH pacTBOp KHCHOTHI MOAAETCA CHH3Y, 4 PEereHepallHOHHbIA pacTBOp my

cepxy. OtpaboTaHHbIE pereHEpalHOHHBIE PacTBOPBI BHIBOAATCS uepes G

bwisTpa-pereneparopa.
VYerpoiicreo HAPY, BIOAPY, CIAPY aHanorudHo pacupefeauTeNbHLIM
poficTBaM HACBHIITHOTO (PHIBTPA.

5.4. YcrpoticTeo 4 pa6oTa BbIIADHOI'0 anNapara

BrinapHoii anmnapat (puc. 45) npeAHasHadeH IS OYHCTKH OT PacTBOP!
AKTHBHBIX H HEAKTHBHBIX NPHMECEH METONOM TEPMUICCKOH NUCTHIULIIAM,

HapHOI anmapar uMeeT BRICOKHH K03 (HIIHEHT OUHCTKH, cocTaBmomuii 1

OTHOLICHMIO K KOHLICHTpATYy.

Tak Kak KpaTHOCTB 2' 5plamamm BA pasHa 2040, vcruaubiii koadde
09uCTKH coctaBaseT 10°10° no orHomeHmo k McXoxHOH Boje. Xyxe o4l
BOJIA OT Hetb'renponym‘on. BA cocrouT H3 ABYX HacTeil:
® TIpeoLIcH KaMepsl;

e ceraparopa.

Ipetouras kamepa npejHasHadeHa IS HarpeBaHHA oGpabarniBaeMoii B
cerapaTop - JUIf OT/AENIeHHA Napa OT Kanejek ocrasmeics 3arp}13Heﬂﬂoﬁ
nomy4HBLICH Ha3BaHHE KyOOBOTO OCTATKa.

I'peroiias kaMepa npencrapnser cobolt BepTHKANbLHBIH xoxcyxm'pyG i
JI00OMEHHHMK, B KOTOPOM B KadecTBe TEIUIOHOCHTES MCIONB3YETCH map H
JIeKTopa COOCTBEHHBIX HYXI, KOTODhIH HOHACTC B MEXTPyOHOE TpO
KouneHcar rpeioniero napa BBIBOXMTCA M3 HIDKHEH 4acTH MexTpyOHO
cTpaHcTBa. McxonHas Boja mogaercs B TpyOHOE NPOCTPAHCTBO CHH3Y.

ITapoBonsHas cMech dYepes marpybok 9 mepexoauT B cemapatop, rie
XONMT pa3fieNieHUe BOAL! B Mapa.

Bona no nepenyckHoil Tpy6e BO3BpaIaeTca B PEIONIyI0 KaMepy, a
HEIH Map oyumaeTcs U yepe3 maTpybok B BepxHelt 4acTH anmapaTa BHIBOK
Hero.

O4MCTKa BTOPUHHOTO N12pa OT Kanenek BOJIBI 3aKmodaeTca B 0GseMHOf
paLMH ¥ TOCNENOBATENEHOM MPOXOXACHAN HM Xamo3uitHol oBymka 4, 0
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qaXHOM TAPENIKH 5 u Hacanku 7, cocrosumeit u3 konen Pammra, paboraromeii B
aMy/TbrHPOBAHHOM PEXHME.

Bxoa
Tpeiowero napa

Kounencar

"Pﬁol!lcr:mlE ;

- e Puc. 45. Bemapnoii anmapar:
s X o6pabatnpacmoit Bogky, 2 — Tpy6ka; 3 — Cenaparop; kamo3Hi{Has JOBYIIKa;
apGoTaxcnas Tapenka; 6 — mok; 7 — Hacaska; 8 — BXOJl PEarcHTOB H NPOMBIBOYHOH
NapornepermyckHoi narpy6ox

Mpunnun 00beMHOH cemapaliMy 3aKMOYAETCS B CIAMAHAH MEJIKAX Kameis

*oHnencary Tpy nioreeMe 1apa BBEpX B Ooiee KpyNHble K CTEKAHHH HX BHHS.
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To ke caMoe NPOUCXOJMT B KaMO3WiHOM NOBYNIKE 32 CUET H3MCHEHM
TIpaBIeHAA NOTOKA T1apa. :
Ha Gap6oTaxHo#t Tapenxe MPOMCXOAWT MPOMELIBKA Mapa 3a CHET mpobyi pcnapuTensd 2.
BaHMs €TI0 Yepe3 HEMpePHIBHO OGHOBNAEMBIH ClIOH Bombi. OKOHYATENbHAs odf 6
Ka Napa TPOM3BOAMTCA Ha Hacajke w3 konel Pamrura. Tlpruem Hukmsa ¥ r_,'/-
HaCallki 3aNMBAETCA BOMOM, MPOXOJA Yepe3 KOTOpYIO, Nap MepeMemupact
Hell (3MYJIBrUpYET) H XOPOLIO OTPBIBAETCA OT MeNbYANIINX KaNneicK KOHACH
Yucran soja (pnerMa) nogaerca 4epes Aulpuaryio Tpy6y B BepxHe# uacTu
para. :
Bopa u3 HacaJkM NpOTEKAeT Yepe3 FUAPO3aTBOpP Ha GapOoTaKHYIO Tape
C 6Gap6oTaXXHOH TapeNku BOAA CAMBAETCA Uepe3 TPYOKn 2 B HUKHIOW ¥
CENapaTopa W CMEIUMBAETCA C KOHfieHcaToM. Bepxuuii konen Tpy6ok Bw
HaJ Tapenkoil Ha HEKOTOPYIO BHICOTY, YeM M 00ecriedMBaeTCs NOCTOSHHE
BEeHb BOJIbI Ha Tapesxe.
Ky6oBhtit octatok ynansercs U3 BA uepe3 tpyGonpoBoj B HUXKHEH
OIYWIEHHBIH JO JHA IpEIOllelf kaMepsl B HeMsAX yAaleHus u3 BA BHNA
HiaMa.
IlpemycmaTpuBaercs Takke [oAaya neHoracuress Ha 6apboTaxHy0
MOIONINX PAacTBOPOB H NPOMLIBOYHOM Boxsl. KorTpoms pa6otel BA npomssg
€ MO YPOBHIO KOHIEHCATA, PAcXONy (IerMbl, CONECONEPKAHUIO IHCTHIM
LABJICHUIO BTOPMYHOTO fapa B Tpelomiell kaMepe H Cenaparope, TEMIle
KHUNEHNA KOHLIEHTpaTa.
Mo TeMneparypHOi#l HENpECCHH ONPENENAIOT CONECOAEPKAHNE KOHLE
(puc. 46).
TemmepaTypHas AeHpeccHd - yBEIWYEHHE TEMNECPaTyphl KHIICHHA pa
TIPH NOBBLIIIEHHH KOKIICHTPALMH,

Jera3aliOHHOM KOJOHHEI 10;

deamn

At® Henpeccua

6
54
4 4
34
24
| I—

; H o /o
100 200 300 400 500 600 Coieconcpaatye

Puc. 46. 3aBHCHMOCTD TeMOEpaTYPHO# ACTIPECCHH OT CONECOACPKAHMS Pa

TIpu obpaszopaHuy B Ipeiollied kamepe 3HAYMTENHHOTO KONHYECTBA HA®
TIPOBOIMTCA XAMHYECKas POMBIBKA BBIIIAPHOTO alNAapaTa.

5.5. YerpoiicTBo 1 pa6oTa KoHeHCaTOpa-Aerasaropa KIr) ', 8
! Puc. 47. Konzencarop-aerasarop:
~ HcnapuTenk; 3 — Rupuarhiii 1HCT; 4 — kopiyc; S5 — onopa; ;
' ; ; a; 6 — cayBxa;
P; 8 - KOXyX; 9 — LeHTpansHas Tpybka; 10 — nerasamonnas xononHa

1.
5_ Meenny; 2

Konpencarop-nerasatop (pHc. 47) cocTOMT 13 Tpex YacTeii: ~Konze
HCaro

* KOHHeHcaTOpa 7;
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Kounencatop npeacraBiser cofoll rOpH3OHTAILHBIA KOXYXOTPYOHLH
JnooOMeHHHK. B Tpy6HOM mNpocTpaHCTBE HMPKYJIMpYeT OXJIaXIalomas
MEXTPYOHOM HpPOCTPAHCTBE MNPOMCXOANT KOHJACHCALMs BTOPHIHOIO Na
napHoro annapara (90 % o6miero pacxona).

KoHzencar mapa crekaer BHH3, 00pasyeT Ha AbIPIaTOM MeCTe CHOH Bompy
penuBaeTcd Yepe3 OOPTHK, CTeKaeT IO ACTa3alfHOHHOH KOJIOHHE, 3aro
KoJibliaMu Pammura 171 co3AaBMA [UIEHKH, H COOMpAeTcs B MCIADHTENE, H3 i
poro yranserca yepes narpybok. =

Ocrasmueca 10 % napa nocTynarT yepe3 NATPyOOK B MPOCTPAHCTBO
cTeHKkoM 4 u KoxkyxoM 8 d 6apGoTHpYIOT 4epe3 cliolf BOAb B ALIPYATOM:
obecneunsas | cTyrnieHs fierazanum. 8

Bropas cTyness agrasanuy obecrieudBacTCs NOCPEACTBOM KMIICHHS B
ucnapurene. MCTOYHHKOM Tera ABIAeTCA rPEonui map, KOTOphIH HoAg
3MEeBHK 1. :

OGpasyrolmiics Npy KUMCHUH Hap MOAHMMACTCA NO Jera3alidOHHOR kaj
HE, OMBIBAET IUICHKY BOJKI, HarpeBas €e A0 TEMIIEPaTyphl HACKIICHHA. '

Braronaps Sonsmioli IUIOMazM TOBEPXHOCTH HAacalKM CO3NAIOTCH XOPOR
YCJIOBHA JUA YJAJICHHA W3 BO/Ibl PACTBOPEHHEIX I'a30B. Py

BrigenuBimudecs rassl COBMECTHO C NApoOM Yepe3 NPHKPHITYIO KO3HIphM
LeHTpanbHylo TpyOKy 9 HanpaBnsioTcs B KonacHcarop. M3 konpencaropa w"
YIAAIOTCA Yepes marpyooxk 6. 1

KoHpeHcaTophl-AerasaTops! BIIONHMIOTCS H3 HEpXKaBeroei craum.

Pa6ora KJII" koHTpONMpYeTCca N0 AABJEHHIO Napa M YPOBHIO BOABI B HCIN
Tene, a Takke cogepxanuio CO, B 0UHIICHHOH BOZE.

6. HEKOTOPBIE BOIIPOChI AHAJIHNTHYECKOH XUMHMHA

6.1. OnpeneseHust, NOHSITHS, TEPMUHBI

AGcop0ep - annapaT JIs NOCNOMEH A Ta308B, MAPOB, 1A PasieNeHud CMECH
ya COCTABHbIE YACTH PACTBOPEHHEM OIHOTO HIIH HECKOJIbKUX KOMIOHCHTOB STOMH
cMecH B KHKOCTH, Ha3bIBaCMO# abcopOeHTOM (TIOIJIOTHTENEM).

AGcopOuust - noryomenyie (PaCTBOPEHNE) BEIMECTB KHNKOCTAMH MM TBEP-
MU TIaMH. B OTIMHE OT aACOPOIMH NONIOMICHHE BEIIECTB MPOHCXOAMT BO
sceM 00BbeME OTTIOTHTEILA.

Axresus - BO3HMKHOBCHHE CBA3H MEKEY MOBEPXHOCTHBIMHM CIOSAMH JBYX

OpOAHBIX (TBEPHABIX HIH XHJIKHX) TeJl, NPUBEACHHBIX B CONPHKOCHOBEHHE.

AZIcOPGENT - TBEpIOE HITH KHAKOE BEIIECTBO, HAa IOBEPXHOCTH JACTHIL] KOTO-
poro MpOMCXoAMT azicopbumsa. Kak ancopGeHT MCHOMB3YIOT CHIMKAreNb, akTHBH-
pOBAHHBLIA YTOJib, HEKOTOPHIE OKCHIIBI, CMOIbI  JP.

AcopOnHs - NOTTIOMERHE PaCTBOPEHHEIX WM ra3000pasHbIX BEMECTB IO-
BEPXHOCTBIO TBEPAOTO Te/la HIH HHUIKOCTH. AJCOpOUHA npUMeHseTcs A pas-
JeNends cMecel pasIHdHbIX ra3000pa3HbIX WIH KHUIKHX BeMECTs, JUIA OCYHIKH
HIR OYMCTKHM Ta30B (HaIpHMeEp, BO3IyXa B NPOTHBOIa3ax), KHAKOCTEH (npomyc-
KAHHEM HX Y€pe3 aKTHBMPOBAHHEIA YTOJb), JUTA OMHCTKA BOMBL.

Axsa (OT J1aT. aqwa - BOJia) - B CJIOXHBIX CJIOBaX BOHHBI (HaIpHMep, aKBa-
won xpoma [Cr (H,0)6)™). »

AKTHUBHDPOBARHHBIH yronb (akTHBHBIH yroib) - HOpDHCTBIH afcopOeHT ¢
OYeHb pasBUTON BHYTpPeHHEH OBEPXHOCTHIO, HONYYAIOT NMPH CHILHOM Harpesa-
HHH IPEBECHOTO YIJIA B CTPYe BOASHOTO Hapa. [IpUMeHSIOT JU1a pa3jeNneHus cMe-
vei rasos, yrii€BOJOPOOB, ML OYHCTKH PacTBOPOB OT NMpHMecel] OPraHHYecKHX
BELIECTB, B MEAHLIMHE, B-POTUBOTA3AX.. ' \

AKTHBHOCTL (HOHOB) - 5¢$eKTHBRAA (KaXYMmaAcs) KOHICHTPAIHS HOHOB C
Y4eTOM 3/1eKTPOCTATHHECKOrO B3aMMOMEHCTBHA MeXIy HHMM B pactsope. AK-
TMBHOCTh OTJIHYaeTCs OT OOmicH KOHLEHTpal|y HA HEKOTOPYIO BEMMMHY. OT-
HoWetne aKTHBHOCTH (2) K oGuell KOHUEHTPauky BelwecTsa B pacTsope (C, B I-
HOH/1), T.e. aKTMBHOCTb HOHOB NPH KOHLIEHTPaU|HX 1 MONL/T, HA3HIBAETCA KO3()-

HUMEHTOM aKTHBHOCTH:
a
Yy=—.
¢ .

Ananus (ot rpeu. analysis - Pa3ioKEeHHE) - COBOKYIHOCTh PA3NIMIHBIX METO-
08 onpeierienns Ka4ECTREHHOTO H KOMMYECTBEHHOrO COCTABA BEIIECTBA.

AHaIMTHYECKAR XHMHS - HAYKA O METOJAX ONpENEEHHs XHMHIECKOrO CO-

4 BeliecTBa. PasiiHYaloT KAYECTBEHHBIH M KONHYCCTBCHHBIN aHAIW3.
CK():HHOHM - OTpHUATeNbHO 3apsxeHnsle HoHbl (OH', CI, SO.,’f). B anextprue-

none aHMOHB! NEPEMEMAIOTCA K TONOXHTEABHOMY 3JIEKTPOAY-aHORY.
HHOHLI MmeroTcs B pacTBopax GONBUIHHCTRA CONEl, KHCIOT H OCHOBAHMIA,
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AHOJ - 3EKTPOll, TPHCOCAMHEHHBIH K MONOKHTENLHOMY MOJIOCY MCTOW
[HOCTOARHOTO TOKA.

ATom (OT Tped. atomos - HeAeMUMBI) - HaMMEHBINAA YacTHLA XUMHAYE
3JIeMEHTa, COXPAHAIONIAN BCE €r0 XHMHHYECKHE CBOMCTBA. ATOM COCTOMT W3 §
NIOXHATENLHO 3apsDKEHHOTO SIPa M OTPHLATENHHO 3apKEHHHX JIEKTPOHOR]
LIEJIOM aTOM JIEKTPOHEHTpaeH. . :

BHaHCTHNAAT - JBaXAN NeperHaHHad Bopa. Mcnonnsyercs npH paGosy
BEIIECTBAMH 0CO00H GHCTOTHL.

Baaropoansbie ra3el - cM. HepTHsIe ra3sl. ',

Bydepusie pacTBOpsI - pACTBOPhI C ONPEAEICHHON YCTOHINBOM KOHUCHy§
uueil BONOPOIHBIX HOHOB; cMech cnaGoil KMCIOTH H ee comn (Hampmeg
CH;COOH u CH;COONa) mnn cnaGoro OCHOBAHEA M €r0 CONM (HAIpmy
NH(OH u NH,C]). Bemrauna pH Gy(epHEIX pacTBopoB Maio H3MEHAETORA
J0GABNERAH HEGOMBUINX KOJIMIECTB CBOGOMHOM CHIIBHOM KHCIOTH ITH Tieyl
npu pasbaBiIeHNH WM KOHUEHTPUPOBAHUM.

Bogopoxaubiii nokasarens pH - BelmuMHa, XapaKTepu3yioulas KOHUEH
M0 (AXTHBHOCTH) MOHOB BOZOPOJIa B PacTBOPaX; YMCIICHHO PaBHA OTPHINE
HOMY IECATHYHOMY JorapuMy KORIEHTpanyuu (axTuBHOCTH) MOHOB H' s

XEHHOH B rpaMM-noHax Ha sutp: pH=-1g[H'], rae [H'] - xoHuesTpamms -
Bopopona. Ilouarae pH BBeneno i yno6cTBa pacdeTos, CBA3AHHHIX C B
oit {H'], KoTopas M3MeHseTCH B WIMPOKHX Npeenax. BoiHbie pacTBOPH
uMeTs Besmuudy pH B uHTepBase - 1+14. B uncroit sone ¥ HeliTpanbru)
teopax pH=7, B xucex pH<7 u B menounsix pH>7. Bemwannsr pH mimopd
IpH NOMOI{K KMCHOTHO-MIEN0THBIX HARHKATOPOB, IOTCHIAOMETPHICCKEX W
JOB. ) . R F)

"THrpOCKONHYHOCTE - CBOMCTBO HEKOTODLIX BEHIECTB NOTJIOMIATH BOMM
naps! #3 BO3AyXa. K PHIpoCKONHYECKHM BEHIECTBAM OTHOCATCH, HAlpAMep ’
BOZHBIH XJOPHJI KATbLMA, KOHUEHTPHPOBaHHAS CEpHAst KHCIIOTA. g

TuapaTaums - IPHCOSIUHEHHE MOJICKYJ BOJBI K MOTIEKY/IaM MM HOH3

JneTunasmnast (IeperoHKa) - pasfeieHne XHIKAX cMecell Ha Gpaxud
JIMHBIX COCTABOB MyTEM MX YACTAYHOTO MCIIAPEHHEA C NOCHERYIOmeH KOH
umeli o6pasoraBmuxca mapos. IIpocTas IMCTWULIIMA - SaCTHIHOE HCI2

KHISmeN XUAKOH CMECH IyTeM HENPEPRIBHOrO OTBOJA M KOHACHCAIHMH O
BaBIIMXCA napos. [TosydeHHbIH KOHIEHCAT Ha3hIBACTCA NHCTHIUTATOM, & He
PHBLIAACH KUAKOCTH - KyOOBBIM OCTATKOM.

JucTHAIMpoBaHHas BOAA - BOJAA, OUHIICHHAN OT COCXHMHEHNI Nieperos

W HAMKATOPLI - OpralMYeckHe W HEOPraHWYEeCKHE BEIeCTBa, H3MEHANY
CBOIO OKPACKy B 3aBHCHMOCTH OT PEaKuuH cpesl (OT BesMIHHE! BOROPOM
nokasatens pH). Hanpumep, KACAOTHO-IIENOYHBIE HHIMKATODH - METE
opanxeBbIit, denondraneHy, naxmyc, e

MHeprHble rasbl (6raropousie rassl, peAKue rasei) - snementsl VIH 4
b meprosivdeckoit cucremu J[.H. Menpeneesa: remsii (He), reon (Ne)
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) pntoH (Kr), kcenon (Xe) u pagon (Rn). B npupone vBeprHsie rass o6-
AT o [P PAITHIHEIX AACPHBIX POLECCAX.

P‘”uomm,l - TBEPABIC BEHIECTBA, CNOCOGHBIC OOMEHMBATE CBOM MOHB! Ha HOHKI
5 oKpY/KAIOLLICTO KX PacTBopa. OGBIHO 3TO CHHTETHIESCKHE OPraHHYECKHE CMO-

, AMEIOIIHE KHCIIOTHBIE WIH IENIOYHBIE TPYIINLI. WM. pasnensioTcs Ha KaTHOHH-

[IOrNOUIAIOIUHE KATHOHBI, ¥ AHHOHHUTBL, IOTJIOIAIONIHE AHHOHKL.

"Homp! - JACTHLEI, MPEACTARNsIOMHE COGOM aTOMBI WU IPYIIEI XMMHYECKH
(g@3aHHBIX ATOMOB, TIONOXHTENEHO WIH OTPHIATENRHO 3aPSKEHHAIX. AHHOHK
(03HAHAIOT 3HAKOM (MHHYCH, KATHOHB - (IUTIOC, HaNpPHMeP, Na', Zn*, CI,
SOoz--
Karann3 - ¥3MEHEHHe CKOPOCTH XHMUIECKO} peakiy B NPHCYTCTBHY KaTa-
ppatopos. Karanms Moxer OBITh NOJIOXKHTENBHRIM (KOTJa CKOPOCTh peakuuM

HBAETCA) B OTPHIATENLHBIM (KOF/la CKOPOCTh PEAKHHH YMEHBINACTCA HIH
aKIst IOYTH NONHOCTHIO NMOAABIBIETCH).

Karanu3aTopsbl - BEMIECTBA, M3MEHAIOIHE CKOPOCTh XUMIYECKON peakuH.

KaTHOHBI - HOHBI, HECYUIHE NOJIOXHTENbHEIA YMCKTPHYECKMHA 3apsaL, HANPH-
MED, H+ (H3O+)’ Na+3 N}l4+-

Katon - 37€KTpOJ, COCAHHCHHBIH C OTPMIATENBHBHIM IONIOCOM HCTOYHHMKA
HoCTOAHHOrO TOKa.

Koarysisius - 06beiuHeHNE MEJIKHX JacTHI B JIUCHIEPCHBIX cHCTeMax B 6o-
Aee KpyTHBIC [0/l BIMARHEM CHN CHEIUICHHA. BeleT K BRNANCHMIO H3 KOUIOHA-
HOTO PACTROPA XJIOTILEBHAHOTO OCAAKAE HIIH K 3aCTyIHEBAHMIO.

KosnopumeTpnst - METO]| aHANN3A, OCHOBAHHbIN Ha ONpefeNeHNd KOHUCHTpa-
1MM BEIECTBA MO MHTEHCHBHOCTH OKpackH pacTBopoB (Gonee TOUHO - HOrnome-
HHe cBeTa pacTBOpaMH). ONpeiensIoT AHTCHCUBHOCTH OKPAckH IM00 BH3yaJILHO,
60 ¢ IOMOILBIO PHBOPOR, HANPHMED KOJIOPHMETPOB.

Konopumerpnt - npnGopst ans cpaBHEHHA HHTEHCHBHOCTH OKPACKH HCCiIe-
RyeMoro pacTBopa co CraHAapTHEM. [IpUMEHSIOTCA B KOJIOPHMETPHH.

Kopposus mMerannos - paspylmieHse META/UIOB MOJ BOIACHCTBHEM CDE/H.
lipa sroM Meramn nepexonMT B OKHCAEHHOE (HOHHOE) COCTOAHME. TIpraMepom
¥0PPO3MM METANNIOB ABNAETCSH PKABICHHE XKele3a:

" 4Fe + 2H,0 + 30, = 2(Fe,05-H,0).
B 6opr6er ¢ KOppo3ueil MeTA/UIOB MOBEPXHOCTh METAILIA NOKPHBAIOT Macis-
HO Kpackoi, TakoM, IMANKIO I TOHKHM CJI0EM JPYTOro MeTallIa. Ilpu conpy-
:gccHOBeHKH METaNIAECKOTo AMOMUHHA ¢ KHCIOPOAOM BO3MYXa Ha €ro HOBepX-

TH BO3HKKAaeT TOHKHMHA CJION OKCHI3, KOTOpbUA 3au{MINacT METAI OT Aalb-
Seimero BospeifcTams kuciaopoga. OcoGeHHO HHTEHCHBHO KOPPO3MS METAIIOB
A onol;aer B TOM CJ1y4ae, €CHH JBa MeTajura (HalpuMep, KeJIe30 H IHHK, Xene3o

e 0) conpHKacaioTcs ApYT € JAPYToM, obpasysl raikBaHHYECKHH 3MEeMEHT
KTpoxumMuyeckas KOppO3us).
1 ceK'OPH - ¢IMHKLA H3MEPEHNs PaNMOAKTHBHOCTH, paBHas 3,7-10' pacnazos B
KYHIty. VioTpeGsiores Takxe eXHHALE, POU3BOLHbIC OT KIOPH: | MR-
PH (Micopu) - 10 kiope; 1 MEKpoKIopH (MKkIopH) - 10 xiopn.
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JhoMAHECHEHI M - CIIOCOOHOCTh HEKOTOPHIX BEIECTB OTAABATH B BR
TOBOTO M3NyueHHa (6€3 TCIUIOBBIX Nydeif) NOFNOMICHHYIO HEPruio. C
BO3HHKAIOINEE 1O/ ACHCTBHEM IYYHCTON 3HEPTrHH BHAMMEIX H YILTPa

BbIX JIy4eii, Ha3biBaeTcs QorTomoMuHecieHuMel. PainmkaloT ase rp, m ¥

MOMHHECHEHIMH: (IICOpEeCHEeHIIO, KOTAa N0 OKOHYaHHE OpoNecca Bg

MOMHMHECHECHTHOE CBEYSHHE NPONOJDKAETCS B TeUCHHE ONPEAEICHHOIo
nocne Bo36yxaenus. 1llupoko HCnONE3yeTCA B aHANMTHYECKONH XHMHMH J
Hapy>X€HHA ¥ KOJMYECTBEHHOIO ONPEficACHHA PAa BEIECTB.

.

Manepuposannasa Gymara - NPUMEHAIOT U MEIThbS XHMHIECKOK _

cornacHo OCT 95 976-83. [ina npuroToBjeHHs MallepupoBaHHON GymMa
KH 6e3305bHEIX QIIBLTPOB 06paGarsiBaloTCA 2-3 MHH. KOHLEHTPHPO)

JHOM KUCNOTOH, 3aTEM A06ABASIOT BOAY H BCTPAXHBAIOT CMECh 10 TEX. N
Ka Oymara He pacliafieTcs Ha MeNIKHe HacTHLbI M BOJOKHA. ByMaxryig,

oT¢HIBTPOBRIBAIOT C OTCACHIBAHHUEM M TINATENHHO NMPOMBIBAIOT BOAOL
IO YAANEHUS KUCHOTH. M3 nomyueHHO# MacCe! FOTOBST BOAHYIO CYCHICH3Y
o apyromy cnocoSy o6pesks 6e3301bHEIX GHIBTPOR 3ATHBAIOT BOM0l
IpeBaloT B TedcHUe 1 Jaca, BpeMs OT BpeMEHH BCTPAXHBAA cMech. Boay N
M CMECh CHOBA HarpeBaroT. Booy MEHAIOT A0 TEX NOp, [I0Ka OHA HE
LBETHOM. 3aTeM BOLY CNIHBAIOT, a GyMaXKHYIO MAacCy CJIETKa PacTBOPAIQT
mo#t dapdoposoii gamke. Xpauar ee B kosbe ¢ pe3uHOBOif poOkoi. . ..
Hedenomerpus - onpeleicHie KOHICHTPALHH BEIECTBA 110 HHTCHCH]
CBETOBOID MOTOKA, PACCEHBAEMOFO B3IBE1ICHHRIMH YaCTHIAMH. ,
‘ObpaTuMbie PeaKlMM - XUMHYECKHE PEakiiHi, IPOTEKAIOLIHE OHO
B JBYX NPOTHBOMONOXHBIX HaAPaBIECHUAX (PAMOM H 06paTHOM), HaNPHMC
3H, + N, <> 2NH;. , o
OnTHMaNLHBIC YCJIOBAR - ‘HaWIydlIHe YCHOBHA, T.€ YCJIOBHS, K
6naronpHATHBIE IS KAIHEACATENLHOCTH KAKOTO-1H00 OpraHHiMa WiH,
4YeHus kakoro-nubo mpouecca. ;
IlnarnnoBas Ye€pHL - TOHKHH NOPOHIOK IUIATHHBI, KOTOPRIH HOMYa
CTaHOBIICHHEM €€ COEHHEHUIA. .
Peresepauusi - BOCCTaHOBJICHME MEPBOHAYANLHBIX CBONCTB TEXHH
MarepHaoB Noclie HX HCHOIb30BaHMA. o
Typbuaumerpus - onpeneicHUe KOHUCHTPALHH BEIIECTBa MO NOrIO)
CBETa B3BCIEHHBIMH 9aCTHIAMH.

DuKcanaibl - CTEKIAHHBE aMNyJbl, COACPXKAIIHE BEHIECTBA B CTPOIYy

nenendoM xonwdectse (0,1 r-oke). OukcaHans! NpeJHa3HAYCHB ML Y
THTpa (HOpManbHOCTH) pabouynx pacrsopos. Hanpumep, dukcanan MO
nepxars pacteop HCl ans onpenenesus HOpMaILHOCTH pacTBOpa MIENO*
seneByio xucnory H,C,04 ang ycranosnenus tutpa KMnQj.
Pr00pecHeHIHA - KPATKOBPEMEHHAs IIOMHHECHCHIIUA, y
HeoanTn: - 6onpmas rpynna MaHepanoB, BOAHbIC aJHOMOCHIHKATH M
H HATpHA CO CTEIUIAHHBIM HITH fepAaMYTpOBhIM 6eckoM. CHocoGHR OTH
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5 NOFMOW@TL BOJY B 3aBHCHMOCTH OT TEMIEPATYPhl H BIAKHOCTH. Hpyram
f;ﬂbﬂ“ CBOJICTBOM 1IEOJTATOB ABJAETCA CIOCOOHOCTh K HOHHOMY oGMeny. B
npoul-‘"”‘e““‘)cm DPVMEHAIOT B OCHOBHOM HCKYCCTBEHHBIE IEOIHTHI (IEPMYTH~

ﬂ")'qyucmn're.m,nm:'n, XHMHYecKOl peakimHH (JyBCTBHTEALHOCTh METOHNOB

ATHYECKOH XMMHH) - HAHMEHBIIEe KOJIMYECTBO BEHIECTBA, KOTOPOS MOXKHO
(GEApYRHTE JAaHHOM peakimeil WiH KOIHYeCTBEHHO ONPEAENHTh JAHHBIM METO-
oM aHanM3a.

JKBHBAICHTHOCTH TOYKA (B THTPHMETPHIECKOM aHANM3E) - MOMEHT THTPO-
paRf, KOT/Ia YHCIIO IPaMM-3KBUBAJICHTOB PEArHPYIOIIHX BEIIECTB PABHO MEXUTY
co60il.

JxcTPArHPOBAHME - PA3JENCHUE CMECH XKHIKMX M TBEPABIX BEIUECTB C II0-
JOUIpIO H3OMPATENBHBIX (CENEKTHBHBIX) pacTBOpUTENeli (3KCTPareHToB), OCHO-
JaHHOE HA Pa3IATHOR PACTBOPHUMOCTH B HUX KOMIOHEHTOB CMECH.

JNeKTPONUTHIECKANA ANCCOMALIHA - PACHAK MOJEKY] 3/EKTPOIMTOB (KH-
ooT, Wenoveii, coneil) Ha HOHEI 1IpH UX pacTBoperuH. IIpouecc snexTponuTHIe-
ckofi MCCONMALMM NPEACTaBAeT OOPaTHMYIO pPeaKiiHio, HAPHMED,

HCl < H' +CT.

JNEeKTPOSAHTBE - PACTBOPBI KHCIIOT, HENOYEH H CONCH, B KOTOPBIX NPOHCXO-
NT pachaji MOJEKYJl HA HOHbI; BEHIECTBA, NPOBOJAINE B PacTBOPCHHOM WIH
PacIIaBICHHOM COCTOSHMH JEKTpUIecKuil TOK. THIMMHBIM 3JIEKTPOIHTOM AB-
nserca BogHbIH pacteop NaCl.

3MeKTPONPOBOARMOCTD - CIOCOOHOCT BEMIECTB MPOBOANTE 2NEKTPHYECKHMH
T0K 10} AEHCTBHEM BHEIUHETO NCKTPHIECKOTO HOJIA.

INeKTPOXUMHYECKHE PSI AKTHBHOCTH (HANpPsiKEHHA) META/VIOB IIOKa-
%BACT MX CPABHUTENBHYIO AKTHBHOCTE B PEAKIUAX OKHCICHHA-BOCCTAHOBJICHHS
(cnepa HanpaBo BOCCTAHOBHTENBHAR AKTHBHOCTh YMEHBIIACTCA):

K>Ca>Mg>Zn>Fe>Sn>(H)>Cu>Ag>Au.
Metann, naxopswmiics B pAfy HanpsXeHHWii JeBee BOAOPOAA, crocobeH BRITEC-
HHT BOROPON M3 KHCIOT.

6.2..MeToan! aHAIH3A

Xumiqeckuii aHaN3 ABNAETCS METOZIOM XMMHH KAK HAYKH H NIO3BOJAET H3y-
Cocras, cBolicTBa H criocoObl MONMYyYSHUA BEIUECTB. X HMHUECKHH aHAIW3 B
“BHCHMocTH ot PElIeHHA aHATHTHYECKHX 3a[]a4 Pa3feNAloT Ha KaYCCTBEHHBIA B

CCTBeHHBIH, CTPYKTYpHRIA H cHCTeMHBIH. B BogHO-XHMH4ECKO#H nabopaTo- -

P ASC 5 ocHoBHOM HCTIOMB3YeTCs KONMYECTBCHHbBIH aHAIM3.

OlYeCTBEHHEIM aHANM3OM YCTAHABIHBAIOT KONHYECTBO MEMEHTOB (KO-
%), dyHKumMonANBHBIX TPyIIN B BEMIECTBS MM BEIECTB B MarepHanax. Kpome
19, ¢ ero TOMOIBIQ OIpPEAC/AIOT HPHMECH, BeAyT NOCTaAHUHBIE KOHTPONh
qu:OFH‘lecxux niponieccoB. KoMHICCTBEHHBIH aHAIM3 NMPOBOJAT JUIA OLCHKH
Ba BenrecTs M MaTepMaNoB, TAK KaK OHO 3aBHCHT OT MX cocTaBa. Hampu-
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Me€p, Maccopas A0Ns HOHA xno?a B MOHOOOMEHHOI cmone Mapku AB:
noJnKkHa 6bITh Gonee 0,4 Mr/cMm®, AHAYe Takag cMona HEMPHTOHA K I
Ha YCTAHOBKaxX OYHCTKH BOABI OCHOBHOro kontypa ADC ¢ PEMK
HH3KOTO Ka4ecTBa.

BemecTsa aHAM3HPYIOT. ¢ NOMONTBIO PANTHIHBIX MeTonoB. pm
MHYCCKHE, HWHCTPYMCHTANbHbie W GHONOTHYECKHE MeTombl. B
panmoxumudeckol maboparopuu CADBC 6HoIOTHYECKWE METOXN He'
10TCH. :

XHMHYECKHE METOABI OCHOBAHb! HA MCTIONB30BAHMY XHMHYCCKIX
spdekr anamiza HaGionaeTcs BU3yansHO. K TAKHM METOaM OTHOCH
METPHUECKHH, THTPUMETPHIECKHMI, ra30oBbIii.

B rpaBuMeTpHUYecKoM (BecoBoM) amanm3e OTIpENIeNITEMYIO .
4acThb aHANM3APYEMOTO BEIECTBA BRIACNAIOT U3 PACTBOPA B BHAE Hepac
TO COCAMHEHHA H3BECTHOIO XHUMHYECKOTO COCTABA, 4 3aTEM HAXOAAT M4
xa. [lo macce ocajxa BEIYMCISEOT COIEpXaHHE ONPENENIEMOIO KOM iy
aHANTH3HPYEMOM BEIIECTBE.

B MeTogax ocaaeHHMS! HaBeCKy aHANM3HPYEMOrO BEIECTBA Mep
PacTBOp, MOCNE 9€ro ONpeHcIAeMblil TEMEHT OCAXAAIOT B BHAE KAKC
MAJI0PaCTBOPUMOTO COEIHHEHYS.

Bemasmaii 0caiok OTAENMOT (HIBTPOBAHHEM, THIATENLHO
[IPOKanMBAOT A0 IOCTOSHHOIO BeCa M TOYHO B3BeluMBaioT. [lo Macce'
€ro GopMyJie pacCUHTEIBAIOT COAEPKAHHE B HEM ONPENESAEMOTO KOMIIG

B THTpHMeTpHYecKOM (00LeMHOM) anaH3e YCKOPEHHE onpeje
THFaeTcA GNaroaaps ToMy, 4TO BMECTO B3BELIMBAHHA NPOXYKTa pea
PAIOT 06BeM 3aTPa4MBAEMOTO Ha ¢ IPOBEAEHHE PACTBOPA PEArcHTA, KO
A (MAM THTP) KOTOPOTO BCErAa TO4HO W3BecTHa. Ilpyn aHammze PO
PacTBOp peareHTa NOMEUIAIOT B U3MEPUTENLHEIH coCy) - GlopeTky n
TIpHTHBAIOT €r0 K MCCHEQyeMOMY pacTBOpY N0 TeX IOp, MOKa TeM M
crocoGoM He GYNeT yCTAHOBJIEHO, 9T0 3aTPadeHHOE KOMMIECTBO pearet
BAJICHTHO KOJIHYECTBY ONPEACIIAEMOro BEIECTBA.

Ota onepalus Ha3bIBAa€TCA THTPOBaHHeM. OTCYHTAB MO 6loperke w3pd
‘BaHHbiH Ha THTPOBaHUE OGBEM PaCTBOPA PEAreHTa U 3HAA €T0 THTp, nepe!
10T 3TH BEJIHYHHE! H TIOJTy9aiOT H3PACXOXOBAHHOE HA PEAKIMIO KOIHICCTI
redra. OTCIOf2 MO YPaBHEHHIO PeakUMH BEMUCIAIOT KOMMHYECTBO Bel
HCCIIelyeMOM pPacTBope.

Onna w3 nanbonee CYHIECTREHHBIX 0COGEHHOCTEH THTPHUMETPHYEL!
733 33KI0YAETCA B TOM, YTO TIPH THTPOBAHHH YNOTPeGAAIOT He H30H
TEHTa, a KOJIHIECTBO €ro, TOYHO OTBEYAIONIee YPABHEHHIO PeaKkiMH H
CKH JKBHBAJICHTROE KONHYECTBY ONpEeNsIeMoro Bewecrsa. Ilpa
HEOGXOHMO OCTATOYHO TOYHO YCTAHOBHTH MOMEHT HACTYIUICHAA KB
HOCTH WIH, Kak F'OBOPAT, (PUKCHPOBATH TOYKY SIKBHBAJICHTHOCTH.
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B razoBoM aHaiM3€ MCHOJNB3YIOT B OCHOBHOM CJHERYIOUIHE METOHN
HOIJIOMIEHKA, METON COMOKEHMA, rasoaHanHTHIeCKui MeToi. B Metops]
IIEHHA TOYHO H3MEPEHHBIH 06BEM razoBoil CMECH MPOMYCKAIOT Yepes pag
JOBATENBHO PACIIONOKEHHBIX MOrAOTHTEABHBIX CKISHOK C PaCTBOPaMM;
13 KOTOPHIX TOryomaeT (abcopbupyeT) OMH MM JBa KOMIIOHEHTa rax
CH.

%

HenornomeHHbll KOMIIOHEHT ra3’0BOi cMecH BO3BpaIAOT oOpaTHo
Ky, B KOTOpOH HaXOAMJIACH Ia30Bast CMECh, ¥ 10 Pa3HOCTH HA4AbHOIQ
HOro 00eMOB r'a3a HAXOJAT 00beM NOTTIOIIEHHBIX KOMIIOHEHTOB.

B MeTonxe COXaKeHHs FOPIOYMAE Iasbl WIH Napsl CXKHUIalOT B MPH
Tanu3aTopa B arMocdepe KWCIOpoAa MM BO3AYXe, a HPOAYKTH Cra g
FIOLIAIOT TEMH MM MHBIMH peareHTamH HJIM NEPEeBOISAT B HOBOE CO
BPXJI Meron He IpHMEHSETCS).

Ta3’oaHaNHTHYCCKHHA METO/] OCHOBAH Ha NPOBEACHUH XHMEYECKOH 1
B KOTOpOM y4acTBYIOT aHamu3Wpyemsic rasel. OGbeM rasa, BHIACHSIONY
pe3yibTate 3ToH peakuuy, M3MEPAIOT ¢ TOMOIIBIO [a30aHaNU3aTOpa. )

B BPXJI BCnons3yioTcs B OCHOBHOM (M3HKO-XMMAYECKHE METOAH,
OTHOCATCA K MHCTPYMEHTAIbHBIM. B (QU3NKO-XMMHYECKHX METOMAX 2 AN
6110AAt0T H3MEHEHHMA PA3NMYHBIX CBOHCTB, MPOHCXOJAIINE B XONC XHMIg
peakimu. Yame Bcero (pU3NKO-XMMH4ECKHE METOJbI aHAMM3a MpHME
(UKCHPOBAHHMS OKOHYAHHA aHANUTHYECKOH XMMHUYECKON peakiuy, KO
PENeAOT N0 MIMEPEHHAM ONTHYECKHMX, 3JNEKTPOXMMHICCKHX ‘
CBOWCTB cpenpl.

K TakuM METONaM OTHOCATCA, HapHUMep, (JOTOKOTOPHMETPHIECKH]
peHue ONTUYECKO} MIOTHOCTH pacTBopoB Ha npubope KPK; norenimo;
CKHil -~ H3MEPEHHE KOHLEHTDALMH XJIOPHA-HOHA Ha XJIOPHIOMEpE, Ompes
COCTaBa ra30BOi CMECH Ha XpoMaTorpauieckux nmpubopax # T.4.

Bonee moapobHo KinaccutHkaiMs METOJ0B aHANM3a NPE/CTABICH]
48, a NPHHIMIILI HHCTPYMEHTANBLHBIX METOAOB PACCMOTPEHBI HHIKE.

%

6.3. XuMu4ecKne peaKkTHBL!

PeaKTHBAME HAa3HIBAIOT XHMHYECKHE BEIIECTBA BHICOKOH WM OTHOLH
BRICOKOH 4MCTOTHI, IPUMEHSEMbIE Ul NPOBEACHN XHMHYECKUX aHi
aKTHBbl KIACCHQHUIMPYIOT M0 KOMMYECTBY AONMYCTHMBIX B HHX NpHMY
T'OCT: Ha yncThie (4), YUCTHIE A aHaNK3a (44a) i XMMHYECKH YHCTHIC ()

KiaccHpuKalH «XHMHYeCKH YHCTbIii» naetcs HanGonee YMCTHIM
BaM, KOTOpBIE MOXKHO IPUTOTOBHTH B 3aBOJCKUX HITH J1a0OpaTOPHEIX

TIpHMEHAIOTCA TAKKE PEaKTHBH ¢ 0503HAYCHUAMH «OYHILEHHON H §
YUCTOTBDY (0CY). ’

Peaktussl mocTynaioT B naGopatopmio B GONBIIAACTBE Cilydacs B
HBIX OaHKax WM GyThUIX, CHA0XKEHHBIX ITHKETKAMH, Ha KOTOPEIX 000
CA: Ha3BaHHME PEAKTHBA, ero KBalHguKauus (4, 413, 0CY UM X9), MacCs
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5a, HOMED IOCT, HOMep NApTHH UNKM CEPHH, JIaTa BHITYCKA, HOMEHRKIATYPHLI
jomep (HOMEP TIO TOPAIKY B KaTallore XMMHYECKHX PEaKTHBOB H MPENIAPATOB),
4aB0/1-H3TOTOBHTEIb. HHorma ykasbiBaeTcst XuMHUeckas (OpMyna BemiecTsa,
jepeyeHb HOMYCTHMBIX IpHMECEH H UX collepiKaHue.

PeakTuBbI, NPHMEHACMBIE I AHAIM32 TETUIOHOCHTCA, HE AOMKHBI COHAED-
KaTh NPAMECH KOHTPOJIUDYEMBIX 3JICMEHTOB B KONMYECTBAX, BIHAIOMMX HA pe-
synbTATEl AHANM3A. B BPXIJI s nporexcHM aHANM33 IPHMEHAIOT PEAKTHBBI
xpUHQHKALIY «OCO60 YHCTBIE» H «XHMHIECKH TuCThe». [IpUMeHeHNe peakTH-
0B KBANM(HKAIH (YHCThiE A1 aHANH3A» JIOMYCKAIOTCA B TOM CIydae, €CIH
[poMBIIIUIEHHOCTE HE BBITYCKACT PCAKTHBOB YKa3aHHOH YHCTOTHL. ITpH Heobxo-
JEMOCTH NIPOBOZIAT OYKCTKY PaCTBOPOB PEaKTHBOB OT NpAMeECeH.

Jns [pUroTOBJICHHA BOAHHLIX PACTBOPOB PEAKTHBOB M MPOBEACHHA aHAMM3a
[IpUMEHSIOT 00ECCOJIEHHYI0 W AUCTHILTHPOBAHHYIO BOJy NOCHE ABOHHOMN nepe-
roHkH 00€CCONCHHOM BOARI.

Jins npUrOTOBNCHM CTAHAAPTHHIX PACTBOPOB HPMMEHSIOT METAIUILI YHCTO-
Toit He MeHee 99,95 %. Ecii npH NPHrOTOB/ICHMM CTaHAAPTHBIX PACTEOPOB MpH-
MEHSIOT COJM MJIM OKHCIIbl METaJUIOB, MacCOBYI0 KOHLCHTPALMIO CTAHAAPTHBIX
pacTBOPOB YCTaHaBHMBAIOT IPaBUMETPHYCCKMM WM THTPUMETPHYECKHM MeETo-
10M, HE MEHEE Y€M N0 TPeM HABECKaM MCXOAHOI0 BEIUECTBA.

BsBeluMBaHKE HABECOK, OCAJKOB M JIp. NIPOBOAAT Ha AHANHTHYECKMX BECaxX CO
CIyqaiiHOM HorpemHOCTRIO He Gonee 0,0002.

6.4. Obumme npaBua o6paneHun ¢ PEAKTHBAMH

O6mue npasuna oGpalieHus C PeaKTHBAMH 3aKIOYAIOTCS B CEAYIOIIEM:

1. HeoGxomumo BeeMn Mepamu obeperaTh peakTHB OT 3arpA3HeHHI.

He ocTaBmsiTs Gatky ¢ peakTHBOM OTKPHITOH.

Hu B koem ciyuae ne ccpinats 06paTHO B GaHKy peakTHs, Cly4aliHo BbinaB-
lmid Ha crou.

Tlpu nepsmanoM BekphiTHM GaHKH C peakTHBOM ClIeAyeT CHavala XOopomo
OIHCTUTH 1IpOGKY OT napadMHa, KOTOPHIM HHOrLA GBIBAIOT 3ANHTHI npobku, 3a-
TeM oG TepeTs npoGKy ¥ rop/o GaHKH JHCTHIM NOJOTEHLEM.
mMHa6npan, peaxTuB 13 6anky cnenyeT GaphopoBoii NOKKOH, POrOBBIM COBOY-

» PA3MuHas clieaBIIMecs KOMKH CTEKIAHHOMN nanodxoif. Hens3a Gpats peak-
TMB pyKamy, a Takoke MyTaTh KPHIUKH OT 6aHOK C pa3HBIMH PeaKkTHBaMH.

2. Bee ciuisHkh ¢ PacTBOpaMH PEaKTHBOB JOIDKHEI MMETh STHKETKH HIH Hag-

Ty
CH Ha crewne, oGo3uayaromye HasBaHwe peakTHBa (HIH ero GopMyny) H KOH-

SHTpamio pacteopa.

bUIMBATE 06paTHO B CKIIHKY HEHCIIONB3OBAHHLIH M3OLITOK pacTBOpa He
l,Ul:eluaerc;;. Pactsop cnenyer HanHBaTh, AepxKa CKIAHKY TaK, 9TOOH 3THKETKA
3 CBEpXy U pacTBOp He NOMaAN Ha Hee.
PoBxk Ha cTon cnepyer KIacTh Tak, YTOGH YacTs, BXOAAIAA B ropio, He
ANack cropa, TIpo6ku MOXKHO KNAacTh Ha CyX0ii GyMaXkHsiil GHIETD.
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3. Ha pabouem CTONE AOIDKHBI HAXOAWTHLCK TONBKO T€ PCAKTHBH R
KOTOphIE HyXHb! JUIs paGoThl B RaHHBIH MOMeHT. Bce 3amacsl p
PacTBOPOB HyKHO XpaHHTh B CTONAX HiH B miKkadax.

CHipHO naxHymue XHIKOCTH ClEAyeT XpaHHTb M paliHBaTh
roi.

4. Jina oTBeLIMBaHMA PEaKTHBOB B 1abOpaTOpHH HCIONB3YIOT
CKHE ¥ aHAJIMTHIECKHE BECh! C IPOBEPEHHBIM PABHOBECOM.

[focie HPOBEACHHA AHANH3A2 BHYTPEHHION) M BHEIIHIOI NOBEPXHOCTH HC-
{10730BARHBIX CTaKaHOB TUIATENbHO OOMBIBAIOT HPOTOYHOM 0becconeHHOM BO-
no"ﬁe AOITYCKACTCs PA3HBIE CTAKaHBI CTABMTEL HA NMOBEPXHOCTH cTona. Hix cpasy

watoT A Je3axTuBauuu B 1 %-Hbll pacTBOp TpWIOHAa B omHokpaTHOro
norpy
JCHOAB30BANKA 10 I’OCTv10652-73q i 4z ¢ pH=3, xoropsiit cozpatot nobae-
JleHHEM PAcTBOPA CONAROH Uiy a30THOH KHCIOTH, pazbasnennoii 1:1, B pacrBop

ynona b.

Yepes 20-30 MHH CTakaHBi XOPOMO NPOMBIBAIOT NPOTO4HOH obecconentol
go0ll, CYIIAT ¥ XPaHAT B YCHOBHAX, HCKIHOYAIONMX NONajanue npuMecel w3~
gHe, JO CIICRYIOIIErO UCTIONE30BAHMA. _

OpunM 13 SPGHeKTHBHO MOIOMMX CPEACTB AN YHAJNCHHA XKAPOBBIX MATEH C
fiocy ibt ABJISETCS XPOMOBad cMech. Ee 4acTo NCnionb3yioT B 7aG0paTopyu.

XpoMoBas cMECh NMPEACTABIAET COGON 5 Yo-Huili pacTBOp AHXPOMATA KATHsA B
KOHIIEHTPHPOBAHHONA cepHoit kucnoTe. JelcTBHE XPOMOBOH CMECH OCHOBAHO Ha
70M, YTO XPOMATHI B KHCIOM PacTBOPE SBIAIOTCH CANbHBIMH OKMCIHTELSIMH. B
3arpA3HeHHYIO TIOCY/ly, OTIOJIOCHYTYIO BOXOH, HalMBAIOT 1/3-1/4 obbema xpomo-
solf CMECH M OCTOPOXHO CMA9IWBAIOT €0 BHYTPCHHHE CTEHKH NOCYHHL 3areM
XPOMOBYIO CMECh BBLIMBAIOT B COCY[I, B KOTOpOM oHa Xpauutcsa. Ilocne cnuBanus
¢MecH NOCY/la DOJDKHA TIOCTOATh HECKOJBKO MHHYT, 3aT€M ee MOIOT obecconen-
Holi BOZOH.

IlumeTkH MOXOT, MOTpYXad HX B XpPOMOBYK) CMECh, HATMTYIO B BRICOKUH 1M~
mEfp. 3arpA3HeHHYI0 W HeyJOOHYyIO Anf MbEIThA NOCYAy (GIOPETKH, NHIICTKH)
OCTABJIAIOT 3aMIOJIHEHHBIMHA XPOMOBO# CMECHI0 HA HECKOJIBKO YacOB.

XpoMoBas CM€Ch CIYXMT A MBIThS JOBOJBHO foiro. Ilociae MHOFOKpaTHO-
10 yHoTpe6ieH s ec TEMHO-OPaHXEBBIY IBET NEPEXOAMT B TeMHO-3eeHkill. Ta-
kit XxpomoBas cMech He obmanaer Goiee MOIOIIHMH CBOMCTBAMH H €€ CICIyeT
38MEHUTL HOBOM.

XpoMoBas cMech CHALHO PaspyIAET PACTUTENLHBIE W KUBOTHLIE TKAHM (KO-
Xy, onexny, 06yBb), HO3TOMY paboTaTh C HEIO HAJO OCTOPOXKHO.

6.5. IlpaBuna o6paboTKH H HCHONIB30OBAHAA
NOJINITHICHOBOH H CTEKJISHHOH nocyab!

1. /lna orbopa mpo6 TeIUIOHOCHTEINA, XpaHeHHs obecconeHHoH
JApTHBIX PacCTBOPOB H PACTBOPOB PEAKTHROB NPHMEHSIOT Tapy IIOJH3
mo TY 6-19-110-7B.

JlonyckaeTcs HCIONB30BaHHE MONMATHIEHOBON Taphl, OcBOGO
¢$acoBaHHBIX, MMEIOIIHXCA B IPOJAXe PEaKTHBOB (rpaHyJIHPOBAHHO
€/IKOT0, IIIHHEPHHA, TPaRYNTUPOBAHHOTO KAJIMA EAKOro) ToCIe npes
06paboTka.

ITonuaTUneHoBble 6AHKH MOIOT C TMPHMEHEHHEM MAalEPHPOBA
MPUrOTORJIEHHOH Ha o6ecconenHoil BoAe U3 6yMaXHLIX 06e330/ICHHEIX
no TV 6-09-1978-77, ¢ po6Gaskoit Hatpus yraexkucnoro 10-s
FOCT 84-76x4, MROroKpaTHO OOMBIBAIOT 0GeccoeHHOM BOJOM, 3aT€
THIBAIOT rOpPSYHUM PacTBOPOM a30THOM KMCHOTHI, pasfarnennoii 1:1, ¢
FOKPATHO OOMBIBAIOT 00eccoNenHOH BoAoH, 3anoNHAIOT €10 ¥ BEIACPM
5T0#i BoAe B TeueHMe 2-3 mueil. Xpamit GaHxu 3anosnHeHHbIMH 06ect)
Bopo#. (JIy11 MBITHA mocynsl B NaG0paToOpHl MCTIONL3YIOT 00eccone
x<1,5 MxCm/cm).

2. HoBhle CTEK/ITHHEIE H3ACIHA TINATENLHO 00pabaTeBaIOT KaimHl
LepupoBaHHol OymarH, npuroToBieHHOH Ha ofecconeHHOM Boxe, xak [,
Bhillle. BRIMBITYIO NOCYRly MHOTOKpaTHO 0OMBIBAIOT obecconernoli BoAl
HepKHUBAIOT B HApaX COMAHON MIHM a30THOM KMCNIOTHI, paszbammentol %
NpONAPHBAKHA B TIOCY/y HANHBAIOT 6-8 CM® KHCIIOTBI, HAKDHIBAIOT MOKY
CTEKJaMH M NpH c1a6oM HAarpeBaHMH Ha MEKTPOILIHTKE NPONapHBAIOL
KHCIOTE! B TeUeHHE 5 MUH (Ha CTeHKaX OYHIIAEMOT0 COcyla He AO.
Kariens). 3aTeM cTakaHbl H IOKPOBHBIE CTEKJIa TIHATEALHO OOMBIBAIOT
Bojoit (obecconennoi). -

IIpr nponapHBaHMM HapsAy € OYHCTKOH NPOMCXOXHT BHIINEIAY]
CTEKNIA €ro KOMIIOHEHTOB, 4TO 6bIBAET HEOOXOAMMO [UIA UCKIIOICHHA 11
BEHUSA UX B POGY. ‘

Yucteic MepHbie KONOb ¥ GIOpeTKH U1 TUTPOBAHHUSA B HHTCPB
aHaNW3aMK XPaHAT 3aN0HHEHHBIMH 00ecconeHHOR BONO.

6.6. AucTHansnus

. Hlns mpuroToRNEHMS PEAKTHBOB M MPOBEJACHWS AHANM3A MCHONE3YIOT BOXY
SHCOKOH 9HMCTOTEI, MMEIONIYIO YAENBHYIO INEKTPHYECKYIO TPOBOAHMOCTD HE
ee 0,1 MxCm/cM. :
aKOH BOIOH ABJIETCA BOMA MOCIE KOHIAEHCATOOYHCTKH AeiicTyIomelt ADC
BOJla, mosyaeHnas MeTOAOM AMCTHUMHHE (NeperoHKH). JMCTHULIUHEH
*OMIBO IgT OYHCTKY KHIKHX BEIIECTB (HAPHMEDP, BOIB COJAHOH KHCJIOTHI,
B, 3QHPOB) OT HEJIETYYHX OpUMECEH.
€Peronka ocHOBaHa Ha TOM, YTO KHIKOCTH NPH HAIPEBAHHH JI0 ONPEAEIIEH-
TeMIiepaTyphl HaYHHaeT KHMIIETh, GYPHO MEpeXOAMTL B ra3zoo0pasHoe co-
e (nap). Eciu 5T0T Nap oxnafHuTs, 0TEOIA MO ra300TBOXAOH TpybKe, TO OH
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MIPEBPATHTCA B KUAKOCTh. TakuM 06pa3oM NONyqaloT H AHCTHIUIMPORZ

ay.
JuctrmiudpoBsansas
NEPErOHKOM.

B BPXJI ucnonb3yloT BOLy BHICOKOM YHCTOTHI, POINEAIIYIO ABYX
TyI0 neperoHKy. Ficxomioit BOAoM AN NeperoHKA ABIACTCH TyGokoofey
Has BoAa ¢ x=1,5 MxCm/cM. B

KauecTBo BoABI, NpomEALIeH ABYXCTYTICHIATYIO JUCTWIIAUMIO:

x<0,1 MxCwm/cMm;
CI'<0,2 mxr/am’;
Na'<1,0 mxr/mv’;
Hp<0,2 Mxr/nm’;
Cu**<2,0 Mxr/mv®.

JUia nonmyyesus Takod BOABI MPHMMEHAIOT aniapar-akBaiy

CTEKIAHHBIH JBYXCTYIEHYATHIN MPOM3BOAHTENALHOCTHIO OKONO S Ji/.

BOJa - BOIA, OYHIICHHAsA OT PACTBOPCHHLIX Impi

724

6.7. YcrpoiicTBO M IpHHIMN paGoThl AKBAXMCTHLIATOPA |

AxBaaucTHIIATOp paboTaeT MO NPHHUHUITY ABOMHOM MEPEroHKH BOIRY
TOHKA MPOMCXOHAHT 32 CIET HarpeBa W HCHapeHus 00eccoNeHHOH BombI
IBIO 3NEKTPUYECKAX HarpeBaTeNel, IOMENIEHHBIX B KBAPLEBLE TPYOK
JeHCaHH BOIAHOTO Napa KOHAEHCATOPaMH-XONOMWIEHNKaMH. B kaue
J0areHTa KCIONB3yeTCA BOXONPOBONHAA BOAA, TIOCTYNAOMAs nocle
TEJALHOrO MPOXOXACHUSA KOHJCHCATOPOB-XOJNOMHIBHHKOB B HArPETOM
Ha TIOANATKY BOJBI.

IpunnumvansHas cxeMa JUCTHILUIATOPA MpeACTaBlieHa Ha puc. 49.

Kapkac axBapMcTHNIATOpa CBApEH M3 YTOJIKOB M 3aKPBIBAETCH ChE)
PaHOM M3 OPICTEeKNa, KPHIILIKOH, MOMAKOHOM H HepeiHell NaHeNbIo, HA_
pasMellieHEl IITynepa miA MOmBoxa M cGpoca oxnmaxmaioumelt Bois
OMIUCTILIATA U JIETKOJNETYYHX KOMIIOHEHTOB, BLIAEITIOIHMXCA B IPOIN
roHkH. BHYTpH kapkaca Ha MOJUIOHe YCTAaHOBJIEHB TIOACTABKa KA YO
COCYZI0B R KIEMMHHKH JUI TIOXKMOYeHNs Harpepateneii. Kiemmunxu 38
10TCA KpHIIIKaMH. [[Ba aepxatens mpeiHasHadeHb! JUIA KPCIUIEHHA KO
POB-XOJIORUIBHUKOR, 2 INIAHKA - poTaMeTpa. Po3eTka CIyXHT A «
aKBaJHCTHATOPA C GIOKOM yTpaBJIeHHA. B

DnexTpHyeckue HarpeBateny (2) NpeAcTaBioT co60H KBapLEBLIE, T
IOCKYM EUTH(OM, BHYTPH KOTOPHIX Pa3MCEIIEHb KBapLieBhie TPyOKH (3
JnamMeTpa) ¢ HABUTHIM Ha HUX HAarPeBaTeNbHRIM EMEHTOM. '

HcnapurensHo-KOHAEHCAIMOHHAA CHCTEMa COCTOMT M3 IBYX c€
(1) ciyxur ans nepeH4HON AMCTWLALAA Boakl, BTopas (II) - wist sTop:

Cocynpl ¥ KOHAEHCATOPHI-XONOAMIBHAKA KAKAOH CEKIMH KOH
BBITOJIHCHB! AAEHTHYHO. ’ '

U]

[P
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Puc. 49. Axsaauctamaatop ACJl-4

~ KOHJICHCATOP-XOIOAMNBHAK, 2 — Harpesatenb; 3 — KOHTAKTHas rpymma; 4 — COCyA Ansi
HH, 5 — naTviHK; 6 — potaMerp; 7 — peryastop yposus; 8, 12 — nrryuep; 9 — naTunk

ka; 10, 11 — rpy6xs
Cocyn (4) npencrarnser co6oi rOPHIOHTANBHBIH IMIHHIP, HMEIOMUIA BBEp-
latpy6ok co cepuuecknm mIHGOM IS COCAHHEHHS C KOHJEHCATOPOM-
Ol HukoM. COoky k cocymy NpHNasHbl PeryasTop YPOBHSA, BHYTPH KOTO-
' nomeena cOpaceiBatoman Tpyoka (11) u TpyGka AnA KOHTAKTHOMK rpymIT!
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(10). PerynsTop YpoBHA HMEECT TakXke JBa WITYIEPa: OJHH JUIA TIOMNE .
paemoit Boasl (12), Bropoit (9) mns cGpoca nuiuHe# BOIB 9€pe3 WITYHEP
Hell MaHeNW B KaHaNH3amuio. B cocyle MMeercs TpH TyGyca ¢ IUIOCKH]
(amu JUIs YCTRHOBKH Harpepareneif (2).

KonzieHcaTop-Xonoaunbauk (1) KOHCTPYKTHRHO BXJLIOYAET 3MCEBUK, M
HYIO py6alliKy OXAax/IeHHs H CENapaTop C KaIuieoTGONHHUKOM.

BHYTpeHHAs TIOAOCTH KOHISHCATOPa-XONONMILHHKA C OAHOH CTOPOHK
naTpy6oK WA NOACOEAMHEHHS C COCYJOM (4), C ApYro#i CTOPOHEI KOHYC I
Ba QMCTIUIATA WIH GHANCTHUIATA M ITyLep IS COEIMHEHHA C aTMOCH
BBIOPOCA JIEFKONETYYHX - KOMIOHEHTOB, BLIJEISIOMMXCA TIPH IIEPETOHKE, §
PABHUBAHHS JABNEHHUS B HCIIAPHTENLHO-KOHIEHCALMOHHO CACTEME.

VPORHM BOJBI B MCIIAPUTENBHBIX COCYfaX M COOPHON eMKOCTH KOHTP
J0TCH JaTYMKOM M KOHTAKTHOM IpyNIo#, cocToslicl H3 ABYX NaTyHHBIX
TPOJIOB, YCTAHOBJICHHBIX B IUIACTMACCOBYIO BTYJKy. KOHTakTHas rpynna dj
IUCTWUIAIAK B CNyyuae MaJCHHA YPOBHS BOZABI B COCY€ NMEPBOH CEKUMH
yaeT HarpeBaTeNH B 0GOHMX COCY/aX, KOHTAKTHAA rPyNna CeKunn Gran
B c/ydae NafieHds YPOBHSA BOJEI B COCYJle BTOPOM CEeKIWMH OTKIHOYACT
BTOpYIO cekiio. JIaT4HK cOOpHO#H eMKOCTH NpH JOCTHXEHHM yCTaHOBE
NpHEMHON €MKOCTH YPOBHH OTK/IOYACT HArpeBaTeld obouX HCHap:
COCYZOB.

MonTax ¥ HaIaIKy aKBaAACTAIIATOpA B JaGOpaTOpPHH OCYLIECTBI%EE
nounas rpynma uexa TAH o aorosopy. -

6.8. Bechl 1 B3peIINBAHNAE

Becht mpeaHasHaueHHl M4 M3MEpEHHs Macchl. B3BeHIMBaHMEM Hi

CpaBHEHHE MacChl JAHHOTO Tesa (BEIECTBa) C MacCOH [HPb, MacCa Ko

BECTHA M BHIPAKCHA B ONPE/iENIeHHbIX SAMHHIAX (MK, MT, T, KT M Ap.).

6.8.1. YcranoBka BecOB H O0LIHE IPaBHAA IKCIUTYATALIMH

Ha naGopaTopHbie BEChl OKA3BIBAIOT BPEAHOE BIIHAHHE: MEXaHUIECKN
Ganmsi, pe3KHe U3MCHEHMA TEMIIEpaTyphl, 3aIpPS3HEHHOCTb BO3AyXa napy
ra3amH, BEI3bIBAIOMMMH KOPPO3HIO METAILIOB. .

Jina ycTpaHeHHs BCEX 3THX (JaKTOPOB BECHI JKENATETHHO YCTaHaB
OTIENLHOM MOMEIIEHHN - BECOBOM xoMHaaTe. Temmneparypa NOMEIICHEA ;
6nTh OT 10 10 35 °C, ¥ ee H3MEHeHHe He AoMkHO npesbimars 1-2 °C B
yaca. Bechl He JOJIKHBI NIOABEPraTLCA ONHOCTOPOHHEMY HAIPEBAHHIO K
X/ICHWIO, TIO3TOMY HX HENb3A YCTAHARIMBATS OKOJNO OTOMATENLHBIX MPMk
HeNbast JONYCKATh, YTOOH Ha BECH Najan mpamMol conHeumui ceet. M
JOJDKHBE TIOJBEPTaThCs BO3ICHCTBHIO BO3TyIHBIX IOTOKOB.

ApeJOXPaHEHHI OT COTPACEHHH, BHOpaumii Bechl AOKHM GhiTh ycra-
HOBIEHDI H2 CNICUUANIBHOM CTOJIE C TAXKENOH MpaMOpHO# cTonewrHuLeH, xKefa-
reibHO Ha CIEHATBHOM ¢yHAaMEeHTe, He CBA3aHHKIM C TIOJIOM.

[Tpu paGoTe Ha 1aGOPAaTOPHLIX Becax M 0COGEHHO MPH TONE30BAHMH AHANIH-
HdCCKHMM BECAMH Heo0XOIHMO CTPOro cOGMOAATh OCHOBHBIE NPABHIIA,

1. Tlepen Ha4YajOM B3BEMIMBAHHA HEOOXOIMMO NMPOBEPHTH COCTOAHHE BECOB.
Becbi IO/DKHBI OBITh YCTAHOBIICHB! CTPOTO TOPH3OHTANLHO MO YPOBHEMEpY. Be-
¢Bl, paGOTAIOIIME OT CETH, AOIKHBI GBITh 3a3€MJICHB! H TIOCTIE BXIOYCHHA B CETh

rpetsl B Tedenne 20-30 munyt. C yamek Becos mepen paboTofl cMaxuBaioT
bu1b CAN(PETKOA HIH KUCTOUKOH. [IpOBEPAIOT TOTHOCTH YCTAHOBKH HYJIA.

2. K BecaM NoJjaraeTcs pa3’HOBEC - KOMIUIEKT TMpeK, TIOMEMICHHbIN B CHemH-
anbHbIH QYTAAP B ONpefileNeHHOH MOCNeAOBATENEHOCTH. PasHOBEC MOXeT OHITH
1-ro ¥ 2-ro KJacca TOYHOCTH.

K Habopy Tonaraercs NMHHUET, KOTOPHIM H HAUIEKHT OpaTh THpBKM JUIA
nonb308aHKA. bpaTh rHpekM pykamH He paspemaercd. Fuprku GepyT nunueToM
3 GyTAApa M CTaBAT Ha CEpelMHy Jallck BecoB. B3pemmBaeMbiil peMeT Takoke
Heo0X0ANMO CTaBHMTh Ha CepejinHy yamek secoB. KitacTh THpbKM Ha CTON He pas-
pemaerca.

Bce B3Be1IMBAHUSA UPH BHITONHCHHH aHANM3a HOJDKHBI POM3BOAMTRCA Ha Of-
HHX ¥ TEX K€ BeCaX ¢ NIPHMEHEHHEM OJHOIO H TOTO e Pa3HOBeca. 1o HeobXo-
MO, MOTOMY YTO IONpaBKM K pa3HOBECaM y pa3HhX HaGopoB pasiHYHBI N0
BENHYHHE H 3HaKY, ¥ NOITOMY NPH B3BEIIHBAHHH HA Pa3HBIX BeCaX M C pasHBIMH
pasHOBECaMH BO3MOXHA 3@aMETHAd PasHHLA B Pe3yNbTaTaX B3BCIIHBAHHMA OJHOTO
HTOFQ Xe€ NpeAMeTa.

Pas B wesiemo rupbky pasHoBeca HEOGXOAMMO NMPOTHPATH candieTKOM, CMO-
HYEHHOI B 3TaHONe, a rHe3Aa QyTIApa HOYHCTHTE MIETKOM.

3. BspewnBaeMslil IpeAMET U THPKH MOXHO NMOMEMATh HA YAIKH BECOB
CHUMATh ¢ HHX TOJIBKO B H30MPOBAHHOM MONOXKEHHHU BECOB.

Bokossie aBepupl BecoB NMpH B3BEIIMBAHHHM NOJDKHB! GBITH 3aKPHITHL, ITOGH
HCKIIOYUTH BITHSHAE BO3AYIIHEIX TOTOKOB.

4. Henb3s capuraTh BECHI ¢ 32HUMAEMOTO MECTA.

n 5. He cnemyer momyckarh neperpyskd BECOB BHIIIE IOIyCTHMOTO Mpejena,
K KaK 3T0 MOMET MPHBECTH K I0pYe BECOB. B COMHMTENEHOM CHydae MOXKHO
Hg:llMeT B3BECHTh HA TEXHHYIECKHX Becax ¢ COJBUIMM MpENeNioM HArpy3kH H,
fm Til‘:lzgm%, 4TO Macca JOMYCTHMas, IPHCTYNHTh K B3BENIMBAHMIO €r0 Ha aHa-
KHX Becax.
HeniaﬂH:nwa Ha YallK{H BECOB NOMEINATh BNAKHBIC H IPA3HBIE NPEAMETHL.
s, Hor E:cuna-rb M pa3NiHBaTh HHYETO Ha YamlKH BECOB W RHYTPH KOpITyCa Be-
mﬂﬂaembm’; B3BEMIMBATh ropAYME MPEAMETHI, a TAKKE OYeHL XONOAHLIE. B3pe-
peIMET AOJDKEH HMETh TEMIEPATYpPy NOMEIUECHHA, TIE CTOAT BECH.

HHemﬁx K/IacTh B3BELIMBAEMOE BEINECTBO HETIOCPEACTBEHHO Ha YAIIKy BeE-
- CMb35 NPOM3BOANTSL B3BELIMBAHME Ha JTHCTe GyMary. B3semuBanue poms-
Ha 4acosoM cTexsie, B GlOKCe, B THIJIE WIH B HeGONBUIOM CTaKaHYHKe.

CQB‘
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9, DHEPIFETHUYECKHME MACJIA
9.1. llepeuenn Maces, npumensiembix Ha CA3C

9.1.1. TpaucpopmaTopHbie (HI0ISUHOHHBIC) MACIA
3
B KagecTBe CHIPbA VIS TTOSyIeHUs TPAHCHOPMATOPHEIX MACEI HCTIOIL3YIOTCY
JTRCTWILTATH, BeIKANAaomue npa 280-420 °C u3 pasanaasIX Hedreil. Chiphem nun
nostyderusi TpaHCHOPMATOPHLIX Macen ABISIOTCA B OCHOBHOM NHCTHIUIATH W3
cleqyiomuX He(Teil: aHACTACHEBCKOMH, CMECH MAJIOCEPHHCTHIX (aKMHCKHX, Cae-

CH CEPHHCTBIX 3aMATHO-CHOUPCKHX HedTel. ;
Bce oTedecTBeHHbIe TpaHcopMaTOpHBe Macia, nocTynaome Ha CADC,
COZEpKAT MATHOWTOP OKHC/ICHHS - AaHTHOKHCIHTENLEYIO MPHCAAKY HOHON (CH-

Houumel - JIBK, Tonanon-0, kepobnT). fAF
TIpUMEHSIOTCS OTEYECTBEHHBIE Maciia CIIEAYIOIMX MapoK:
1. TKn (TY 38.101.890-81) - kuCAOTHON OYHUCTKH M3 aHACTACHEBCKOH H Ga-

KHHCKOH Hedrreit.
2. T-750 (TOCT 982-80) - KMCIOTHO-IIENOYHOH OYMCTKH H KOHTAKTHOM A0~

OYHCTKH.

3. T-1500 (TOCT 982-80) - KHCIOTHO-IIENOYHOH OYHCTKH, KapGamuuHoH

fenapadMHM3ALAKN B KOHTAKTHOH JOOUHCTKY H3 GakuHCKUX HedTelt. )
4. TAn (TY 38.101.0281-80) - ancopOUMOHHON OYMCTKA H3 AHACTACHEB-
ckoif HedTH.
5. TC (I'OCT 10121-76) - cenexkTMBHO}N OUMCTKM HHU3KOTEMNEPaTYPHOH He-
napadMHA3AUMK, KOHTAKTHOH WIH THAPOOYHCTKH W3 3aNajiHO-CHOHPCKHX Hed-

Tl
6. TK (TV 38.101.1025-85) - ripOoKpeKHHTa H KaTAIMTHYECKOH Jenapads-

HU3ALMM U3 3aTa)HO-CUGHPCKUX HedTeH. -
7. TB (TY 38.401.657-87) - cenexTHBHOM O4YMCTKM KaTaldTHYECKOH Hens-

pa¢unu3aLMy 13 GaKHHCKHX HedTeil.
Macnia OpUMEHSIOTCH B KaUeCTBE HJICKTPOH3ONALUMOHHOM H oxnaxpaomel
Cpe/hi B TVIABHBIX M Pe3ePBHBIX TpaHC(OpPMATOpax, B aBTOTpaHC(opMaTopax, B

TpancdopMaTOpax TOKa M HaNpsHKCHUA.
JInd MacAHbIX BRIKITIOUATENEH Macio ABIISETCA Jyroracaiei cpenoi.

9.1.2. Typ6unusbie maciia

B 3KCIUTyaTalMy HCIONB3YIOTCS CEAYIONTHE TyPGHHHBIE Maca:

Tn-22C (TY 38.101.821-83) - mpexctaBnseT coboll MUCTHILIATHOS M3CHS,
HOTY4EHHOe YrTyGneHHOH CeNekTHBHOH 04MCTKOH ¢ nocaeayoumeH FHpOOTE

CTKOM.
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SMYJIBraTop.
Typ6unusie macna NpHMeHAOTCH:

a) A cmasky
H OTBOJa Te
BO30yamTENs; 18 OT Ieck poTopos TypGmmn, TreHeparopa u

6) wia rumpocraTig

€CKOTO Noxbema

pabore BITY (sanomnogo POTOPOB Typ6urs u re

POTHOrO i . Hepatopa npu

B) WA nojaum macy ) epoftctaa); ®
TYpOnHel;

) N8 ynnoTHemus Bana re
Aopona u3 kopmyca;

4 KaKk pabouyeii xu
AKOCTH B CHCTeMy
pPerynnposanus

HEpaTopa B yengx TperoTBpamenus BbIxoza BO-

riaB
HEIX LMPKYIAMOHHBIX Hacocop (T'L{H).

9.1.3. Cma
30MHBIE Macna juis BCIIOMOraTeNLHOro obopynopanu
9

1. Macno koMIIpeccopuoe - KC-19, K-

XD-22, XB-24, [IOIOC4 - o

- aclio 1 ko
OPHMEHSIOTCA B CHCTeMe CMasKy MIPECCOPOB XOMOAMMEHEIX MalHH

2. MaCJ'I lmy Ip 1) >

AlA CMa3KH HOANMITHYK
OB KOJICHYATRIX
roro oGopynosanms. BAJlOB KOMNIPECCOPOB U 1A cMasky Apy-

3. Macn
0 MoTOpHOe M-14 I'LIC rOCT 12237.84 . TpHMEHseTCH
ACKHOrO IHTaHUA quseneii 12 40/48 “3yn5ue;l>lj’m s

roct sam Jm T‘ex’l,eﬁ CHCTEMEl HaJleXHOro muTa
Mapka “JI” u “3”. Tonmueo BRIpabarniBator u3 n;l)noxny(!?rl:):‘:n o n;
IPAMO]

3 (3uMmnee) - pn SKCIUTYaTalmy npH Temm

MuRyc 20 °C 1 Bhime, MHRYC 30 °C 1 prge €patype okpyxatomero BO3Zyxa

9.2, dJuznlco-Texnnqecxue T0Ka3aTenn macen

1) Temneparypa BCIBILIKH.
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aloT OTOpOii apH Hed-
TemmepaTypoit BCIBIIKA Ha3biB TeMIeparypy, npm6 K p(T) ' :.12) ) ot
TENpOXYKTa, HArpeBaeMOT0 B ONMPENEHCHHBIX YCIOBHAX, O p:;ynlj)lme}m
yM MM K H .
aIOLLYIO TPH TOXHECEH .
BO3JYXOM CMECh, BCIILIXHB o,
Temnepatypy BCrbImKH oT +20 g0 +275 °C onpepenatoT B 3aKp THI'Ie
Ha npubope TB-1. ' —
'IPeMng:awpy pcObinkd He Hinke 70 °C ONpenensioT B OTKPBITO! Ha
npubope TB-2. N
2) KucnoTnoe 4HCIO. S
K)ucnomma yHCI0M HassBaloT komraectBo Mr KOH, Heobxomm Hel-
xkucnoT B | r Macna.
aIH3aliK Bcex CBOOOIHBIX e
b KucioTHOE YHCI0 XapaKTepu3yeT CTeneHb oquc-rx; MM CTAapeHHA
HMBIX KHCJIOT H menoyel.
3) Hanuue BOXOPacTBOp soas
B) pesyasTaTe OKHCICHHA Macla, HaXONAMerocs B 3xcnnya1‘aune a:ﬁ;;o paomyxm\-
Sl HI3KOMOJIEKYJIAPHBIE KHCIOTHI, 00YCIOBIHBAIONINE xncnﬁgn;:n Hol
BRITSOKKM Macia. Hanudne B Maciie HU3KOMOJEKYJIAPHRIX K © ;Hmmﬂmom D
arpecCHBHBLIMM COEMHEHHAMH, BEI3BIBACT KOPPO3MIO MCTA/LIOB
peHue TREPAOH H30NAUMH TPaHCHOPMATOPOB. -
€.
4) CopepxaHHE BOAB! B Mac moron
ag Conepkanne BOAB B TpaHCGOPMATOPHOM Macjie Olpex o
-65. ‘
IOCT 7822-75,TOCT 2477 N
Bona xmme"rcx Haubosiee OmacHol NPAMECHIO, €¢ npncy'rcmn(em X y
0,005 % MOKET CHU3UTh HPOOHBHOE HATIPSKEHUE 10 Henon}écmcmee "pom“cxd"
* o v'
CTBHH BOJBI 3HAYHTCNHHO Ax
VY CTaHOBJACHO, YTO B MPHCYT ¢ Mo
[POLECCH] OKUCIICHHSA Macia ¥ paspymuieHue uenmongaﬂoﬁxm H:Hl?(pépmosem“ :
X710m4aTo6yMaKHOH HHTH BHTKOBOH u30/ALMH OOMOTOK TP oo ’
Kpome TOTO, BoJia YCHIMBAET KOPPO3HOHHOE Bo3jelCTBHE Macnsmuaecranm:wﬁi
$4
q;fcm anmapatoB ¥ TpaHCGOPMATOpPOB, B NPHCYTCTBHA BOMBI HA 3bl-
eJieHHe OCaIKOB M3 Macna. . ‘
il 6) Conepxkanue BOfbl B TyPOHHHOM Macie OnpeienseTcs 1»;331:111»“ oot :
GUHHOE MACJIO HPH KCILTyaTALHM TIONAKACT B CEUHpHICCKHC :om oﬁl;omlé )
npu MOBBIICHHOM TeMmeparype. Hesb3s IOMYCKaTh zmmem;{ " acmoplmofo
MacJia; IPUCYTCTBHE BOIBI BENIET K 00pasoBaHMIO LLIaMa -ecxix oo oS
Macne,ocanxa COCTOAINEr0 M3 OKUCIOB XeJie3a H MeTajLmd "
' A
Tht, OGPA3YIOMIHECH B NMPOLECCE OKMCICHHA Macna (06LITHO B;lco:onan -
CT ’
HLI’C), BechMa CNIab0 JNUCCOUMMPYIOT H MO3TOMY MOTYT BO3.€ ¥

TaJL1 HEMOCPEACTBEHHO, o -
[Tonagaude BOXbI B CHCTEMY MOXET MPHUBECTH K 00pa3oBaH MyIBCHE.

B

TMonas B NOXIAIHKK, SMYJILCHS MOXET HApYIWTh CIOH MEXAY v

MOAWMNHKKA ¥ IIciKkoil Baja, 3T0 MPHBEACT K CYXOMY 'rpemﬂo;mmeT pus o
310 06CTOATENHCTBO, MOMUMO TOBHIIEHUA TEMITEPATYpPHl, eCTH

aBAPHH MALIHHEL. e
g) BS3KOCTh - 3TO XapaKTEPHUCTHKA, TMOKa3hIBAIOMAS COMPOTHAN nsyx

CJIOEB Macna NpH B3aMMHOM MEpEMECIIHBAHHH.

242

J

Hna macna, 3anusaemoro B TPaHCHOPMATOPHI, BAXHO, 9TOGK ero BA3KOCTH
6bLIa KaK MOXHO MEHBIe, 9T0 cnocoGeTeyer JyqmeMy OTBOXY TeIUIa OT 06MoO-
TOK.

Baskocts Typ6uumEIX Macen He nosxHa H3MEHATBCA Goliee yeM Ha 25% or
HCXOHOIH.

6) CTabWIBHOCTS NPOTHB OKMCIEHHS
CTOHKOCTB Maclla POTHB OKUCACHHA.

7) Harposas npo6a ONPENENACT CTENEHb OTMBIBKH Maciia OT TIOCTOPOHHHX
[IpHMeEceid.

8) Yucno mesmynscammy. Onpenenenue uncna HEIMYABCALHH 3aKII09aeTCH
B OTIPEJICICHAH BPEMEHH, B Te9€HHE KOTOPOTO Macio OTACIACTCA OT BOMBI HOCHE
IMYJILTHPOBAHHA B YCROBMAX NCIILITAHHS,

B npouecce skcnnyaramun TYPGHHHOTO Macna Heo6Xxommmo Habmopars 3a
ACIMyNBTHPYIOUIeH CHOCOGHOCTHIO Macia, obpamaTs BHMMaHMe Ha CKOpOCTh
Pa3/ACNEHBA Macia ¥ BOAbL, TIPH CIHBE ~ Ha XapaKkTep SMYNbCHH.

Ecnu IMYIBCHA MEJIKO3EpHHCTAR H HE paccianBaeTcs B TedeHue 3 4acoB, 310

CBHIETENBCTBYET O TOM, 9T0 ACIMYIILTATOP H3pacxonoBad u HYXHO BBECTH €ro
HONOJHHTENLHO.

9) AHTHKOPPO3HOHHbBIE CBOHCTBA OUPEACNAOTCH A TYPOHHHBIX M cMa3oy-

HbIX Macenl, IS KOTOPHIX BO3MOXEH KOHTAKT ¢ BOJIOH NPH HX NpUMeHEHMY.
IIpoBoauTca ouenxa ¢

TENCHA KOPPO3HHU CTAIbLHOrO CTEPXKHA B CMECH HenbiTye-
MOT'0 Macna u BOIbI.

10)Ienounoe gncio - konmuecTso KOH B Mr, skBuBan
HCI, mspacxomosanuolt na HeliTpanmsauuo Bcex o
Aepxainuxcd B 1 r npoaykra.

11)Mexauuyeckue TPUMECH - 10 3TOMY HOKAa3aTelo OLCHHBACTCS NIPHIoI-

HOCTH Macen Mg JajbHeie 3KCIyatanuy (OTCYDGTBHC B Maciax 3arpssHe-
HUH H BCILECTB, arpeCCHBHEIX 110 OTHOUICHHIO K METAUIMMECKUM IIOBCpXHOCTiIM).

- XapaKTepHCTHKa, NOKa3buBalOIIas

EHTHOE KoJi1ecTBy
CHOBHRBIX COCAMHEHUH, cO-

9.3. Xapakrepucruka MaCJIOHANIO/IHEHHOT0 060Dy ROBaHHA

OcHoBroit 06beM H30MAIMOHHOTO Ma
TPaHCHOPMATOpHL:
* BroyHsie TpancdopMaropm:

IT, 2T, 3T, 4T: Tun TH-630000/500, MomgocTs 630000 KBT.

Tpancdopmarops nopsimaiomue BPCAHAZHAYCHB AN paGoTl B Gloke ¢ re-
HEPaTopoM:

5T, 6T - Tan OPL] 417000/750.
* AsroTpancopMatoph::
LAT, 2AT: tun AOJIIHT-167000/500/330,
3AT, 4AT: Tan AOHUHT-417000/750/500.
* Pesepanblie TpaHc{opMaTopsr:
1TP, 2TP: tun TPJIHIE 63000/330.
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e TpanchopMaTophl COGCTBEHHbIX HYXKL:

21T, 22T, 23T, 24T, 25T, 26T.

Typ6uHEOE MAcTIO 3aHBACTCA B MACIAHBIE CHCTEMBI T'IH, Typ6oreneparopa,
macnocucremy I13H, KH-1, KH-2. HecuwkaeMpiii 3amac Macesli XpaHWTCH Ha

OTKPHITOM CKHazIe EHTPANBHOrO MacIoXo3sicTBa (IIMX).
9.4. Texnonornueckas cxema [IMX.

IleHTpanbHOe MacIsHOE X03AHCTBO COCTOMT M3 CHEAYIONIHX 00OBEKTOB!
TIPHEMHOTO 1Kada /1A CIHBA MACNa U3 3/t IHCTEPHB! EMKOCTLIO 60T
OTKPBITOrO MacnocKIana;

anmapaTHO! MOMEMICHHs CYLIKH B era3aliH TpancopMaTOpHOTO Maca;

NOMEIIEHHs BOCCTRHOBJICHMS COPOSHTOB M CHCTEMbl MAacCIONpPOBOAOB A

3aTMBKH MacjaoM 060pyI0BaHMSA U €T0 OIICPOXKHCHHAA.

CoopyskeHHs MacjIsSHOTO XO3AACTBA PACTIONOKEHE! B palione GamHu peBH3NHA
TPaHC(OPMATOPOB M 3aHHMAIOT LEHTPAIBHOE NONOXKEHNE 110 OTHOLICHHIO K I10-
TpebuTensM Kak NepBoi ouepeH, Tak ¥ BTOPOH.

1. Tlpuemusiii nikad npenRasHayeH UL MPHUEMa CBEXEro Macna u3 */1 mmc-
TepHbI, a TaK)Ke BbIIa9H HE NMOEKAIIEr0 BOCCTAHOBICHHIO Maca.

B mxady HMeeTcq NpHEMHAA KOJIOHKa C 3aIBIDKKAMH, W B HEM Xe npejy-
CMOTPEHO MECTO JUI1 XpaHeHHS THOKHX PYKaBOB. Macio B MacJIOCKia/l NepeKa-
JHBAETCA HACOCOM, YCTAHOBJICHHBIM B annapaTHOH. IIpy ONOPOXHEHUM LMCTEp-
HBI C BEPXHAM CIIMBOM JUIA 3apANKH HCHOJIB3YETC BAKyyM-HacocC.

2. OTKpHITHIH CKJIa[ Macna paccYHTaH Ha HECHIKAeMBIH 3amac Macen B KO-
JIECTBE:

TypGUHHOTO - EMKOCTb MACIOCHCTEMEI OJIHOTO HauboNpHIero arperara u 3a-

11ac Ha JOJIMBKH BO BCE arperarsi B Tewenue 45 aueif;

H30JIALMOHHOTO ~ EMKOCTh OJHOTO HaubOMbIIero TpaHc(opMaTopa H 3anac Ha
gonus He MeHee | %, Bcero Macia - 120 M.

Macnocknan xmouaer B cebs 14 6akoB emkocTeio o 70 M kaxaplii, 7 6a-
KoB TypbHHHOTO 1 7 6aKOB H3ONAUMOHHOrO Macjia - 10 1Ba 6axa cBeXero H mo.
ofHOMY 6aKy Juist Maceln U3 Ipyrux Hedred.

Kaxeii 6ax cHabxkeH QUIBTPOM C CHIMKAreNeM /Ui CYIKH BO3NyXa, 1o-
cTynatomero B 6ak. ke

3. AnmapaTHas MaclIOXO3AHCTBA BKIOYaeT B ce0s COOCTBEHHO allNapaTHYIO,
pereHepauMoHHOe, GLITOBOE 1 NOACOOHOE MOMETIEHMS. ‘

B anmapaTHOM NPOBOAATCS BCE ONEPALMH 10 NPHEMY, OYHCTKE, BEIIAtE H po-

reHepalMy Maces.
B anmapatHOH yCTaHOBJIEHB! /IBa KOJUICKTOpa (vanopHsiit ¥ cIHBHOH) TYP-

GMHHOTO M JBa KOJ/LIEKTOPa TPaHCGOPMATOPHOTO Macna, pasjiclieHHsIe Ha TP~
Hy!0 # 9HCTYIO CTOpPOHbl. C KOIEKTOpaM# CBI3aHbI MacnoGaky, npueMHbIH
mka, MaclOOUHCTHTENBHAA ¥ MacjIONepeKavMBaloiias annaparypa. Yepes KO-
NeKTOpH! TIPOMCXOAWT BbLAAYA MAcia K NOTPeOMTENAM W B J€rasalMOHHYlO H
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He HAS
;p Wm}: :aﬁc:a u3 obopynosa TJIaBHOTO Kopmryca, TpaHC(OPMATOPHO#H mIo-
HIHA PEBU3UH TpaHcdopmaropos. s
. OUYHCTKH Macen
HOM H YaCTUIHO pacTBop p - Ilﬂcnmepc-
C€HHOH BJIarH, MexaHuYec
Sonce mmon b . KHX npuMecelf H myama -
HUMEHAIOTCS MaClOOIHCTHTEILHEL
€ MalMHBL BaKyyM -
noo;ncmrenbme Ycranosku [ICM1-3000, TICM2-4. e vae
o za;n;cnmonn OT CTCnCHH 3arpA3HEHMA Macia paboTa MacHOOTHCTHTENE-
o ;; o OBOK MOXET OCYIIECTBIATECH B pexHME nypudukanuu (npH 3HAYM-
o n:::;rzxsﬂennn Maciia Bonoi Gonee 0,3% 1 MeXaHHIECKAMu MIPHMECAMH)
TOBKH Macejl B 000pyaoBanny 06 pex .
a6oTk
et o e p a BEACTCA B HME Knac-
Oumcr
ﬂpmeceﬁx;); ;ﬁ:ﬁj;yamunozlgmx H OTpabOTaHHBIX MaCell OT MeXaHWYECKMX
HeNecoobpasHo MpoM3BOAUTE M
€To0M (ms -
MCHT}I}OTCSI (HABTPBI-TIpeCCHI ®I12-3000, PII4-4. emepacson. Tpa
OHKOCTb OMMCTKH Macell 3aBUCH 11113
T OT BHJA U CBOIk
TepHaa H KOHCTPYKURH QUIBTpa. e rILTposamoro M-
TIpumensior un HBAIO
BTPOBALHBIA Kkapron I'OCT 6722-75
~ 3
!lac:num nprMeceit pasmMepom Gosiee 20 MKM. T e
. Herasaiponsas TPaHC(HOPMATOPHOIO Maciia pasMellaeTcs B npucTpoiixe

Kk GamiHe peBH3MH Tpan
cOpMaToOpoB H ¢)
MACIONpOBOKAMH, PMaTopo BA3aHA C anNapaTHOH MacloxossiicTsa

;E/II“-?O-I » JICKTPONIOAOTPEBATENA MACNa, LICONHTOBORH YCTaHOBKH CYIIKH MacIx
YX (PUIBTPOB-TIPECCOB T OYMCTKH MaCa OT KpomeK neoJnTa, >

9.5. Cucrema macocnabxenns Typ6oycTanoBku

CHcreMa cMazku
Typ6oreHepa'mpa Macio B
. H
clenyIomuX neeii CHCTEME MCTIONB3YETCH JUIs

a) CMa3KM H OTBOMB! Terna
OT IOHH POT HHEL
nuTens; POTOPOB TypGHHEI, FeHepaTopa 1 BO3GY-

6) ruppocrarmyeckoro
e BIIY (Banomosopothoe yrm;rfsﬁ()):mpon PO ¥ rencpatopa npn pede-
B cocras cucremst cMasku Bxogst:
IIaBHKIH MacioGak (TMB);
ABa HANOPHBIX Macnobaka (HMB);
TPH MacnoHacoca cmasku (MHT);
AlBa HACOCA THIPOCTATHYECKOTO I0{bEMa POTOPOB;
AT MacnooXIajuTeNel; ’
MacHONPOBOLBI.
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B CHCTEMY YRROTHEHHA

Puc. 108. Cxema MacnocHabxenus TypOOyCTaHOBKH:

: 3 — raBHbIA MACAOHACOC; 4 — UMIIENED; 5 — MYCKOBOH MaCIOHACcOC,

1 — HanopHbie Maci06aky; 2 - MaclIOpacTpe/le/IuTe/IbHas KONORKA
6 — 06paTHLIH KianaK; 7 — raaHbii Macnobak; 8 — HaCOCK! YTUIOTHEHHS

nagurent; 12 — ueHTpoSexHbitt BeHTHIATOP; 13 — MaciooTACHATENL

: 9 — Hacochl cMa3ky; 10 — HACOCH! FUAPONOABEMA,; 11 — macnoox-

Macno Ha cMa3Ky DOALIMITHUKOB TypOoarperata B HOpMAIbHHX H aBapHIHBIX
peXKHMax NOCTYNMAaceT CaMOTEKOM M3 HanopHbix MaciobakoB (puc. 108). O6man
emkocth mBYX HMB - 22 M’, uto BHIGpaHO W3 pacyera JO3WPOBAHHOW CMAa3KH
NOAMIUMHUKOB Ha BpeMA BbIOera poTOpOB NMpPH OCTaHOBE TYPOHMHLI CO CPBHIBOM
BakyyMa (20-25 mun). B HMB Maciio HenpephiBHO IIOCTYNAET U3 YHCTOTO OTCEKa
I'™MB ¢ noMoIbI0 OJHOI'O B3 TPEX HACOCOB CMa3kH. JIBa Apyrnx Hacoca ycTaHas-
JIHBAIOTCA JUIA TOBBILICHHA HAleXKHOCTH MacjiocHabxeHus TypGoarperara, ofMa
13 HEX TOTOB NOCTOAHHO XK aBTOMATHIECKOMY BKJIIOUEHHIO.

Homwuamuaku TypOHHBI HafexkHO paGoTaloT OpH TeMIepaType Macia mepen
numu 4012 °C. indg nojepXaHus TEMIEpaTyphl U ee peryauposanmsa 3a MHT
YCTAHABNHBAIOT HUTH Macjooxiaguresell NOBEPXHOCTHOTO THNA, B KOTOPBIX
MAacio OXJTKAAETCH IUPKYIAHOHHON BOJOH.

Hanwaue Tsoxenoro BamomoBOpoTa JMKTYeT HEOOXOXMMOCTh rHApOCTaTHYE-
CKOTO TIOXb€MA POTOPOB NIPH IyCKaX H OCTaHOBaX TYPOHHSI.

Ilepen mycxom TypOumHbl Ha BITY B uensx ymeHbileHHs MOMHOCTH JIEKTPO-
JBHTaTEs IPEyCMATPUBAETCS YCTAHOBKA HACOCOB THIPOCTATHYECKOTO NOXbeMa
poTopa TypOHHbI H FeHepaTopa.

9.6. MacnocHabkeHne CHCTEMb] PeryJIMPOBAHHS H 33lIMTHI TYPOHHBI

Macno ucrions3yercs kak paGodas KHIAKOCTh. B HOpMATLHOM peXHME Maciio
B CHCYEMY PeryaMpOBaHHMA H 3am¥THl IOCTYyNaeT OT LEHTPOOEKHOro Hacoca
I'MH. B cny4ae ocraHoBa TypOMHBI, a Takke A0 HabGopa 06opoToB HamICHHA
CHJIOBOTO Maciia co3jaeTcs myckoBsiM HacocoM (IIMH). Bcac Hacocos perynm-
posanuss 'MH u IIMH BHINONHEH U3 HANOPHBIX Mac/o6aKkoB CHCTEMbI CMasKH
noawnnmxukos TT.

9.7. Cucrema yrsioTHEHHS BaJIa reHepaTopa

YIUIOTHEHHE Bajia TeHEPAaTOpa UCHONb3yeTcs B LENAX NPEHOTBPALICHAA BhI-
X0Z2 BOAOpOJA H3 KOpIyca reHeparopa. B cocraBe cCTEMEI yIUIOTHEHHSA:
aemngepusii 6ak (IB);

TpH MaciioHacoca yotHenus (MHY);

ZiBa Maciooxiandrens yiiothenuit (MOY);

[iBA MacCIAHBIX GHIBTpA;

perynstop nepenana gasnesuit (PILY) «macno-Hy»;

peryisTop nprkumaoro Macna (PIIM);

rupipaBiaryeckuit 3ateop (3I-500);

MAacJONPOBOAB!.

Ipusiuyn paGoThl YINOTHEHHS Bata NEHEPaTOpPa 3aKII0YAETCA B TOM, UTO B
Y3KOM 3a30pe MEXIy BpaIlalomuMcs BalOM H HETIOJABIDKHBIM BKJIAJABLIHEM yN-
JIOTHCHHA CO3JAETCA HENMpPEPHIBHBIH IIOTOK Maciia, BCTPEUHbIH [0 OTHOMICHMIO K
BOZIOPOAY.
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JaBNieHHeM BOJOpOA@ (Tiepenaj AaRncHuH

PII/L  npesenax 0,069-0,088 Mlla. ymnorkenns (MHY) n perynupyromux ycrpoiicrs (PITL, PTIM). Macissuii
HIBIO 'y 'y

Clol B YIOIOTHAIOMIEM NOAIIHINHUAKE NOAACP>KUBACTCH OYTEM CO3NaHus ycunns
HAIpy3KH OT NaBI€HHS BOJOPONA M [OMOJHUTENLHO MACIOM, NONABACMEIM B
. CneLHaNbHBIE KAMEPh («NpwKHMHOE Macno»). Jlasnenue NPHXHMHOTO Macia
. YCTaHABIIHBAETCH ¢ MoMompio PITM.

Cf A8 Ilpu paGote TypGorenepatopa Maciio u3 aucToro orceka I'ME ToAaeTcs oxf-
HuM 13 HacocoB MHY uepes macmooxinagurens cHcTeME YIUIOTHEHUA M MeXa-
HIMECKHE MaCILHBIC (MIBTPEI Ha PEryNATOp Nepenaga JaBNeHHH U perynsrop
NpWKUMHOrO Macia. Perymarop nepenana gamnenmit NOMEPXHBAET NABJECHHE
Macna Ha 0,7-0,9 xr/cm? Gonbine, yeM maBneHKe Bojopoza. CnuB Macna ¢ ymnot-
HAOUAX NOAUKITHUKOB CO CTOPOHbI BOZOPO/ia NPOUBBOAUTCA B GaK THAPO3aTBO-
pa (3I-500), cyxaiumii ais 3annpanus BOZOpOAa B CHCTEME, H3 KOTOPOit Macio
“I€pe3 NONNABKOBEIA PEryNATOP YPOBHA NOCTYNAET B OGLIMIA CIIMBHOM KOJUIEKTOp.

Jna ymanemus Bonopona M3 MAacHOCHCTEMSbI TIPHMEHACTCA UEHTPOGEHKHLIH
BEHTHJIATOD (3KCTAYCTep), KOTOpHIH paboTaet HENPEPHLIBHO.

Boxopoaso-macnsnas cMech 3abupaerca w3 cnmBHOrO MacJionpoBoja, npo-
XOIMT MAacIOyJIOBHTENb, HOCTYNAET Ha BCAC IKCraycrepa (3BOI') u npoxonwnt
oruenperpauuresb. OUHIMEHHBIH BOAOPOJ BHIGPACHBAETCS B BEHTTpYGy.

M3 macnsmoro 6aka u w3 camsHOTO TpYGOTpOBOA2 CMA3KH NOANIANHAKOB
Typboarperata BOZOPOL H Naphl Maciia OTCACHLIBAIOTCS ABTOHOMHOH CHCTEMOI,
cocToAei u3 skcraycrepa (3BOM) u OrHenperpaauTens.

TipeBsinieHMe JaBICHAL Macaa Hall
«Mmacno-H,») ycTaHaBaHBaeTCA C IOMO

9.8. Macasnan cucrema I'I{H

OT 00meCTaHIHONHBIX HATIOPHBIX M CHUBHLIX MarucTpaiiell BHIOJIHEHH OT-
BOABI K Macinocucremam I'I'fH. Macnanas cucrema I'I[H NpeIHa3HaueHa s
obecrieYeHus NONAYH OXNAKACHHOTO H OYHIIEHHOTO Macna B ymopHo-
HANpAaBIAIOMUH MOAMMKIHUK M MONMANHAKY SMCKTPONBHTATEIIA. OcHOBHBIMH
SNIEMEHTAMH CHCTEMBI ABJIAIOTCA IMPKYNAUMOHHBIH 6ak, BHHTOBEIE HAacoCHI,
GWILTPH TOHKOH H rPYGOH OTHCTKH I TOHKOM OYHCTKH Macna H TpyGonpoBop!
€ 3aN0pHO# apMaTypoii.

Macnaudas cuctema paGoraer CHEAYIOIWHUM 06PasoM: Mac/o H3 HHPKYIALHOH-
HOro 6aka 3a6HupaeTcs MacNoHAacCOCOM M MoNaeTCs depes GuIbTp rpy6oii oumMcTKH
B XOJIOAWIbHHK, B HANOPHBIH 6a40K 1 fasee B yNOPHO-HANPABIsIOMHH IO HII-
HHK. :

Puc. 109. CxeMa CHCTEMBI YIIOTHEHHS Bajla FCHEPaTOpa:
BOAOPOXHO-MACAHAA IMYILCHS

T |y y OTHE Hﬁ B 3al ()IIHCHHblﬁ BO, ()])() oM
HO 0K MaCJla, HocTynaomuy 13 TUIOTHCH 3an )i ) { .

uBaeTcs B
a yMNOTHEHMA M CN ;
aeT CMa3Ky M OXJIDKACHHE Y3H

e o moya 5 OpHOTO TOMANANKA reHepatopa). CTaTHieckoe

CTOpOHy BO3ZIyXa (B KapTep OIl

10 HacOCOB
JaBleHHE B MACJIAHOM CJOC co3jaerca ¥ NOAHCpXKUBaeTCA € TIOMOIIb]
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10. OPFAHM3ANUA ¥ CTPYKTYPA BPXJI

Bonno-pamoxuMudeckas J1a6opaTopus OCYIIECTRIMIET OPraHH3aUHI0 XHMHB-
YECKOFO KOHTPOJIA BOAHOIO H ra30BOI0 PEXHUMOB PEaKTOPa M BCIIOMOTaTEMbHRIX
cucrem ADC.

Kpome Toro, nepconan naGopaTtopus KOHTPOIHAPYET KaY€CTBO Macell, pHMe-
waeMbiX Ha CADC, paboTy a30THO-KHCIOPOXHOH CTAHIHH, NEKTPONH3HOH ycTa-
HOBKH, XONOAUNLHOM craHuun 1 XOAT.

Bonno-paguoxuMudeckas nabopaTopus BXOIHT B COCTaB XAMHYECKOTO eXa.
Iepconan BPXJI B aiMUAHCTPATABHOM OTHOUICHHH NONYUHAETCA HAYANLHUKY
XMMHYECKOI'0 HEXa, B NPOH3BOICTBEHHO-TEXHHYCCKON AEATENLHOCTH - HaYajih-
nuky BPXJL

BPXJI npexncrariser coboif KOMIUIEKC HECKONBKUX Y3KOMPOMWIbHLIX MOA-
pasnenesnii (puc. 110). K HuM oTHOCATCA rpyNmbL:

HEPHOANYECKOr0 H OIEPaTHBHOTO KOHTPOJIA BOMBI H Napa;

NepHOAUYECKOro (IHEBHOT0) U ONEPATUBHOrO KOHTPOJIA rasa;

Hanagku U ofciyxuBanust nprbopuoro napka BPXJT;

NPUrOTOBJEHHA XHMPEAKTHBOB;

NIEpHOJECKOro KOHTPOJIS Macel1, IpuMeHseMbix Ha CADC;
TIEPHOJIMYECKOTO KOHTPOJI COCTaBA OTIOKEHHIT M KaYeCTBa CMOJL.
OnepariBHLIM NepcoHaN IPyN ras3a, BOAL ¥ Napa BeAeT 3KCIPECcC-KOHTPOID
3a MOJISPKAHHEM OITHMANBLHBIX PEXHUMOB PaboThl TEIUIOCHIIOBOTO H BOROTIONA-
rOTOBHTENLHOTO 060pyAOBaHMA B TEYECHHE CYTOK C HCTIONLIOBAHUEM MeJUIH-
TEJLHBIX 10 BPEMEHH METONIOB KOHTPOJIL.

Ha ocHoBaHMH pe3yabTaTOB ONCPATHBHOIO KOHTPOJA BBIABJIAIOTCA HCTOYHH-
KH 3arps3HeHAs NATATENBHOM BOJS M €€ COCTABILIIONIMX; BHIBOLATCSA HA pereHe-
PALHIO H BKINOYAIOTCA B paboTy HOHOOOMEHHBIE (PUABTPBI YCTAHOBOK; BHIABJIA~
I0TCS DIPHYHHSI YXYAIEHHA Ka9eCcTBA Ta30BbIX CPEM; pellacTc BONPOC O BKIIO~
4eHUH B paboTy, OTKIMIOUEHHH 060py[0BaHUA WIA CHWKCHHY Harpy3ki COTJIacHo
«PernaMeHTy OnepaTHBHOTO XUMHYECKOTo KOHTponst CADCy.

JueBHo# niepcoHan 1abopaTopui KOHTPOJIA BOABI H 11apa npou3BogdT 6onee
riay6oxHii 1 paclIMpEeHHEI NEPHOAHYECKHI KOHTPONL 3a paboTtoii ocHosHOTO H
BCIIOMOTATeNbHOrO 06OpYNOBaHUA COMNIAcHO «PerjlaMenty NHEBHOTO XMMH4e-
CKOTO KOHTPOJIi BOAHO-XHMHueckoro pexuma CAICy.

INeproaudeckoMy KOHTPOMIO HOABEPraloTcA BCE OCHOBHBLIC TOTOKH BOABI H
mapa AJC - koHIEHCAT TypOUHBI H TEMIIOOOMEHHNKOB CHCTEMbI percHEpalvH,
NMTaTe/bHAs W UMPKYJIALHOHHAS BOAA, HAacHIBIEHHEIN nap, xoGaBouHas Boxa H
T.0. _

Pe3ynbratel REPHOAMYECKOTO KOHTPONS HCHONB3YIOTCA TNPH NpOBENCHHE
TIPEANYCKOBBIX, SKCIUyaTAIMOHHBLIX IIPOMBIBOK, J€3aKTHBALMH, NacCHBAIHH

KOHTYPOB.
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Puc. 110. Crpykrypa BPXJT




['pynna nepHoAuIecKoro (AHEBHOT0) KOHTPOIA ra3oBhIX CPEL OCYLIECTBIISET
KOHTPONb 32 paGoTOl ra3oBHX CHCTEM, TAKHX xak TTIK, CYB, 6akoBoe X03##CT-
BO COMTACHO «PermaMenTy XMMKOHTPOJIA Fa30BRIX CHCTEM).

I'pynma apganusa cMoN OT/IOKEHHH TIPOU3BOIHT BXOJHOH KOHTpOIb CMOJ,
ncrionb3yeMbix Ha ADC, a Takke KOHTpOb 32 Ka4ecTBOM MOHMTOB, y4acTBYIO-
LMX MM Y9aCTBOBABIUMX B TEXHOJIOrHYECKOM mpouecce, aeT 3aKMOYEHHE O
[IPHIOMHOCTH UX [IS IKCILTYaTallky COrIacHo «VIHCTPYKUHH 110 BXOAHOMY KOH-
TPOMIO CMOJD».

[pynna mpou3BOANT KanuOpOBKY aHANNTHIECKHX npuGopoB, ornpoboBanue
HOBLIX METO/IMK, BHIIOJHEHAE HCCTAHIAPTHRIX METOJOB aHAIH3A. Kpome ToOro,
HA3BAHHOW rPYNNoOli KOHTPOMMPYETCA BHYTPCHHEE cocrodanue obopynoBauus,
BejeTcs HabO/IeHke 33 MPOLIeCCaMH KOpPO3HH, naxuneobpasosanns H 1.4 Oc-
MoTp oGopynoBaHuA ¥ aHaIH3 ornoxennii npomssogutca B TP win CIIP npu
BCKDHITUH OGOpYHOBAaHMA COTNacHo nonoxenmo, winoxenHomy B «I'paduke
KOHTpPONS KOPPO3HOHHOTrO COCTOAHIA H ot6opa oToxeHuil ¢ 060py0BaHIA) U
«CHOpHAKE METOMK KOHTPONA COCTORAHHA o6opyaoBaHHA».

['pynna NpUroTOBICHHUS PEaKTHBOB (npenaparopckas) oGecneHBacT pacTBo-
paM¥ PeaKTHBOB, HEOOXOMMMBIX JUIA AHAH3A BOIBI, Napa, ra3a, Mace Hemocpen-
ctBerB0 BPXJI # B HEKOTOPBIX CITy4asX MOApasCAcHuA CA3C.

Kpome Toro, 3€Ch FOTOBATCA CTAHAAPTHEIC pacTBOpH! ANs KanHGpOBKH KO-
JIOPHMETPHIECKHX TPHOOPOB, MPON3BOJUTCH aHAIM3 IEKTPONHUTOB, TPUMEHAE-
MuIx Ha ADC.

TIpUroTOR/IEHHE PEAKTMBOB M CTAaHIAPTOB BHITIOJIHAETCA cornacho «HHCT-
PYKLAK NO IIPHTOTOBJICHHIO PEAKTHBOB 1A xumuueckoro konTpomsi CAIC».

[pynna aHanzu3a Macel OCYMIECTBIAET KOHTPOJIb Ka4ecTBa TYPOMHHOTO,
TpaHCcGOPMATOPHOTO, HHAYCTPHAIBHOTO, MOTOPHOIO H MPOYHMX Macesl, Au3eib-
HOTO TOIUTHBA, Mcnoms3yembix Ha CADC cornacHo «PernaMeHnTy XHMHYECKOIo
KOHTPOJIS CBEXEro M IKCILTYaTalMOHHOrO Macem.

OpraHu3aluio npomaoucrnenno-wxnmecxoﬁ nesTensHocTH 1aboparopud
OCYIIECTBIIAET HIDKEHEHEIH COCTaB BPXJI (puc. 110), B QyHKIHMM KOTOPOTO
BXOJMT:

ocHaiene naGoparopun 06OpyAOBaHUEM, IOKyMeHTalHel, peaKTHBAMH,
npuGopamMy, BCIOMOTATENbHEIME MaTepHANaMH, CpeACTBAaMH UHANBHIY THOR
3alUMTEL ¥ T.A.;

BHIGOp METOOB aHAJIH3a, KOHTPOJIb 32 X BLINOJIHCHHEM, BRIABICHHE NpHYd-
Het Hapymenns BXP, yyacTHe B paspaboTke MEpONpHATHI [0 Je3aKTHBAIMAH,
NPOMBIBKE KOHTYPOB H T.1L;

ycTpaHeHne Ae(eKToB naGoparopHoro o6opyJoBaHuA, pacCTaHOBka nepeo-

Hana 1o paGouHM MecTam H T.Ji. COTJIaCHO JOJDKHOCTHOM MHCTPYKIMH HIDKCHEpa

1(2) xareropus BPXJI). Opranusaiio yCTpaHeHHS HapyeHus BXP, Henona-
0K, AeheKToB 060PYIOBaHHs B TEUCHHE CYTOK OCYWIECTBIIAET HAYANBHHK CMCHE
xumuueckoro uexa (HCXII), koTopoMy ONEPaTHBHO NOMIHHAETCA BECH AEXKYP~
it nepconian BPXJL
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