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CHUCTEMA OYUCTKHA KOHIIEHTPUPOBAHHOM BOJIBI C
HEKAPBOHATHOU )KECTKOCTBIO OBPATHBIM OCMOCOM

OBJIACTDh U3O0BPETEHUS
H3006peTenne OTHOCHUTCS K OYUCTKE CTOUYHBIX BOA M, B YACTHOCTH, K CUCTEME OYUCTKH

KOHLIEHTPUPOBAaHHOM BOZbl C HEKAPOOHATHOM HKECTKOCTHIO 0OpaTHBIM OCMOCOM.

YPOBEHBb TEXHUKHA

B Hacrosuiee Bpems 00bLIOE KONMYECTBO CYAb(ATHBIX CTOYHBIX BOJ, 00pasyeMbIX B
OTpaciiaX HePTEXUMMH, EKTPOIHEPTETUKH W MPOMBILIIEHHOCTH XMMHUYECKOrO BOJIOKHA,
MOKHO MOBTOPHO MCHOJIL30BATh MOCIE OYUCTKH 0OpaTHBIM ocMocoM. OaHako oOpaboTka
KOHLEHTPUPOBAHHOHW BOAbI C BBICOKOH JKECTKOCTbIO, oOOpasyloweiics B npouecce
00paTrHOro ocmoca, sBNAETCA HOBOM TEXHHYECKOM M OIKOHOMMUECKOW mnpobieMoi,
MOCKO/IbKY KOHLEHTPUPOBaHHAs BOAA, O€3yCNOBHO, 3arps3HAET OKPYXKAKOULyl0 Cpeay
nocje €€ HenocpeAcTBeHHoro cbpoca. CnenoBaresibHO, OYEHb BAXXHO MOBTOPHO
oOpabarbiBaTh KOHUECHTPHPOBAHHYIO BOAY /Uil COKpalleHHs BbIGPOCOB B Mpouecce
onpecHenys. B HacTosliee BpeMsi KOHLEHTPUPOBAHHYO BOAY C BBICOKOH HekapOOHATHOM
JKECTKOCTBIO 00bIYHO 0OpabarbiBaloT nyTeM Mpeobpa3oBaHMs BOAbl C HEKapOOHATHON
)KECTKOCTHIO (TO €CTh COAEPMALLYIO CYNb(aT Kalblius) B BOAY ¢ KapOOHATHOM KECTKOCTHIO
(To ecThb copepxallyo KapOoHaT KanbuMsi), KOTOopas 3areM YAaJseTcs MNyTeMm
kpucranninzauuv. OOHako BHeApeHHE T[OCTOPOHHMX MaTepHajoB B OSTOT MpoLecce
MPUBOAMT K YCJOXKHEHHIO nocaenyromed obpaborku. Kpome Toro, ckopocTb
MPOU3BOJACTBA BOABI NPH OOpAaTHOM OCMOCE, Kak NpaBWIIO, cocTaBaseT Bcero 75%, uro
YKa3blBa€T Ha BBICOKYIO BbIpaOOTKY KOHLEHTPHUPOBAHHOW COJIEHOI BOABI, U NPHCYTCTBHE
MHrMOMTOpa 00pa3oBaHUs OTNOXKEHUH YCIOXHSET KPUCTANIM3aLMIO U pasaeneHue. Kpome
TOTO, TMPOLECC CHUIKEHWUs BLIOPOCOB K HY/IO BKIKuaeT B cebs Oonpiioe norpebieHue
OHEPrUM M3-3a KPUCTANIM3aLUH BbINAPKOH, a BBEACHHE KapOOHaTa B KAUECTBE YMATUHUTENS
TAK)KE YBENMYMBAET CTOMMOCTb. TakuM 00pa3oMm, CyLIECTBYET HEOOXOAUMOCTb B
paspaboTke npocToil ¥ 3(PhEeKTUBHOH METOAMKH KPUCTANIM3AUMK IS PELHPKY/ISLMH

cyneara B BozE.



KPATKOE OITNCAHME N30BPETEHUSA

3anaya U300peTEHMsI COCTOUT B TOM, YTOOBI pElIWTh, MO0 MEHbILEH Mepe, OAHYy W3
BBILUEYNOMAHYTBIX MPOOJAEM B MPEALIECTBYIOLIEM YPOBHE TEXHMKH, UTO JOCTUIaeTcs
NOCPENCTBOM CIEAYIOLINX TEXHUYECKUX PELUEHUH.

H3o6perenne obecneunsaer cucreMmy Ui 00pabGoTKM KOHLEHTPUPOBAHHOW BOABI €
HeKapOOHATHOM XECTKOCTBHIO OOpPaTHLIM OCMOCOM, KOTOpasi BK/IKOYaeT B cebsi nepBblii 610K
KpUCTAIN3aLunK, nepBblid 0710k 00paTHOro ocmoca, BTOpor 610K KpucTanausauuu, 610k
M3BECTKOBAHUA KU BTOPO# 610K 00paTHOro ocMoca, COeAMHEHHbIE NOCIEA0BATENbHO.

ITepBbiii 60K KpUCTanaM3aUMyu BKIOYaeT B ceOsl MepBbli KpUCTaNIM3aTop, NepBBIH
3aryCTUTE/Ib M NEPBbIA LEHTPOOEXKHBbIN BOAOOTACNAMTE/b, BXOAHOE OTBEPCTHE MNEPBOTO
KPUCTaN/IN3aTOpa COENMHAETCA C BNYCKHOW TpyOoH 11 nojayu KOHLEHTPUPOBAHHOTO
paccoia ¥ NepBbIM TO3UPYIOLUMM KOHTEHHEPOM, BHIMOJIHEHHBIM C BO3MOXHOCTBIO MOAAYU
nepBoro (UIOKyJsiHTa U MEPBOro 3aTpaBOYHONO KPUCTajja; BXOAHOE OTBEPCTHE MEPBOrO
3aryCTUTEIS  COEAMHAETCA €  MNEPBbIM  BbIXOAHbLIM  OTBEPCTUEM sl BblJauu
KPMCTAITMYECKOW CMECH NEPBOrO KPUCTANAM3aTOPa; U BbIXOJHOE OTBEPCTHE MEPBOro
3aryCTMTE/IS  COEJMHAETCSt C  BXOAHBIM  OTBEPCTUEM  TMEPBOrO  LEHTPOOEKHOro
BOJOOTAEIUTENS.

ITepBb1it 610K 0OpaTHOro ocMoca BKIHOYAET B €0 NepBblii MHOTOCIOWHBIH GUIBTP U
nepByt0 MeMmMOpaHy OOpaTHOro OcMoOcCa, BXOAHOE OTBEPCTHE MEPBOTO MHOTOCIOMHOIO
$uabTpa COEAMHSETCSs C BOJOBBIYCKHBIM OTBEPCTHEM MEPBOTO  KPHUCTAMIM3aTOpa,
BOJAOBLINMYCKHbIM OTBEPCTHEM I[IE€PBOr0O 3aryCTUTENS W BOJAOBBIMYCKHBIM OTBEPCTHEM
TNIEPBOro LEHTPOOEKHONO BOAOOTAEINUTENSA; BBIXOJHOE OTBEPCTHE MEPBOFO MHOTOCIOHHOTO
dunbTpa coefUHSETCA C BXOAHbIM OTBEPCTHEM NEPBOM MeMOpaHbl OOPAaTHOrO OCMOCA; M
nepsas MemOpaHa 0OpaTHOro ocmoca CHa0)KeHa TMEPBbIM BbIXOAHbIM OTBEPCTUEM H
BTOPBIM BBIXOJHBIM OTBEPCTHEM, [PU 3TOM MEPBOE BLIXOAHOE OTBEPCTHUE BBLITONHSAETCH C
BO3MO)XHOCTBIO BBINYCKa BOABI, CINOCOOHOW TNpOHMKarh 4epe3 MeMOpaHy oOpaTHOro
0CMOCa, a BTOPOE€ BbIXOJHOE OTBEPCTHE BBIMOJHAETCS C BO3MOXHOCTBIO BBINTYCKa
KOHUEHTPUPOBAHHOTO Paccoia, He NIPOHUKAIOLLErO Yepe3 MeMOpaHy obpaTHOro ocMoca.

Bropoit Oyok KpucTanau3alMu BKJIOYAeT BTOPOH  KpUCTaliau3aTtop, BTOpOH



3aryCTUTElb U BTOPOH LEHTPOOEXKHBbIH BOJOOTAENUTENb; BXOJHOE OTBEPCTHUE BTOPOTO
KPMCTajIN3aTopa COEAMHAETCA CO BTOPbIM BbIXOAHbIM OTBEPCTHUEM TNEepBOH MeMOpaHbl
o0paTHOro ocMoca M  BTOPOro  JO3UPYIOILEr0 KOHTEHHEpa, BBIMOJHEHHOTO ¢
BO3MOXKHOCTBIO 104344 BTOPOro (IOKy/IsSHT@ W BTOPOrO 3aTPaBOYHOIO KpPUCTaa;
BXOJHO€ OTBEPCTHE BTOPOTO 3aryCTUTENS COEAMHAETCS CO BTOPbIM BBIXOJHBIM OTBEPCTHEM
AT BbIJ@YW KPUCTAIJIMYECKON CMECH BTOPOrO KPHMCTaJIM3aTOpa; U BBIXOAHOE OTBEPCTHE
BTOpOr0 3aryCTHMTE/sl COEAMHSAETCA C BXOAHBIM OTBEPCTUEM BTOPOrO LEHTPOOEKHOro
BOJOOTAE/INTENS.

b/loX M3BECTKOBaHMSA BKIHOYAET PEAKUMOHHYIO €MKOCTb A/l HEraul€HOH HW3BECTH,
pesepByap Ans Koaryjsiuuu, pe3epByap Ans (prOKYASILMM U OTCTOWHHMK, COEAMHEHHbIE
nocneaoBare/ibHo. BxoaHoe oTBepcTHE peaKLMOHHOW €MKOCTH AJI HEeralleHOH H3BECTH
COEIMHSAETCS C BOJOBBINYCKHLIM OTBEPCTHEM BTOPOrO KPUCTA/JIM3aTOPa, BOAOBBITYCKHbIM
OTBEPCTHEM  BTOPOrO  3aryCTUTENs W BOJOBBINYCKHbBIM  OTBEPCTMEM  BTOPOrO
LEHTPOOE)KHOrO BOJOOTACTUTENS.

Bropoii 610k oOparHoro ocmMoca Bkitoyaetr B cebs BTOPOH MHOTOCIOWHbBIH QUibLTp 1
BTOpYX0 MeMOpaHy obparHoro ocmoca. BxoaHoe oOTBepcTHE BTOPOro MHOFOC/IOMHOTO
buabTpa coeaAnHsIETCS ¢ BONOBBIMYCKHBIM OTBEPCTHEM OTCTOMHMKA. BbIXOAHOE OTBEpCTHE
BTOPOTO MHOTOCJIOMHOTO (UABTPAa COEAMHSETCS C BXOAHBIM OTBEPCTHEM BTOPOM
mMeMOpaHbl 00paTHOro ocMmoca.

Bok n3BecTkoBaHMA JOMOHUTENBHO BKAOUAET B ce0sl TPETHil 3aryCTUTENb U TPETHH
LieHTpOOEKHBIH BOAOOTAENNTEb. BXOAHOE OTBEPCTHE TPETHErO 3aryCTUTENs COCAUHACTCS
C BBIXOAHBIM OTBEPCTHEM OTCTOHHHKA. BbIXOAHOE OTBEpCTHE TpPETHEro 3arycTHTENs
COEMHACTCA C BXOAHBIM OTBEPCTHEM LEHTPOOEKHOTO BOAOOTAEHMTENsA. Btopoii
MHOTOC/IOHHBIA  (DUABTP COEAMHAETCS C  BOAOBBIMYCKHBIM OTBEPCTHEM  TPETHErO
3aryCTHUTENS U BOAOBBITYCKHBIM OTBEPCTHEM LIEHTPOOEIKHOIO BOAOOTACIUTESS.

IMepBolii KprcTannIu3arop BKiIOUaeT B cebs NepBbiii pesepByap A KpuéTannn3aunn,
NEPBYIO  BCACHLIBAOLLYIO TpyOy, MEpBY: MeELIaNKy W TMEpPBYK KPBILIKY; U BTOpOH
KpUCTaNIM3aTOp  BKJIOYAET BTOPOW  pesepByap A1 KPUCTAUIM3alMH, BTOPYIO
BCACKIBAIOLLYHO TPYOy, BTOPYIO MELIANKy W BTOPYHO KPBILIKY;

nepeas BcacehlBarollas TpyOa M Bropas BcachlBaloollasg TpyO0a COOTBETCTBEHHO



NpeayCMOTPEHbl B MEPBOM pe3epByape A8 KPUCTalau3aluMM W BTOPOM pe3epByape s
KpUCTAJ/UIM3aLMK; MnepBas Mellalnka M BTOpas Melladka npeacTaBisioT  coboi
NponeiepHyr0 MeLIANKy M COOTBETCTBEHHO NpElyCMOTPEHBbl B MEPBOM BcachiBaroLle
Tpybe U BTOpOIl BcackiBatolleit Tpyoe;

BXOJHO€ OTBEPCTHE TMEPBOr0 KPHUCTANIM3aToOpa U BXOAHOE OTBEPCTUE BTOPOro
KpHCTaJIM3aTopa COOTBETCTBEHHO MMPEAYCMOTPEHbI B CEpEAMHE HUXKHEH 4acTu nepBoro
pe3epByapa AJsi KpUCTA/UIM3aUMKU U B CEPEJMHE HMXXHEH YacTU BTOPOro pe3epByapa Ajs
KpHCTa/UIU3aLMH;

NepBOE BBLIXOAHOE OTBEPCTHE AJI1 BblJAYM KPUCTA/UIMYECKOH CMECH U BTOpOE
BBIXOJIHO€ OTBEPCTHE [/ BBIJAYM  KPUCTANIMYECKOH CMECH, COOTBETCTBEHHO,
NpEeAYCMOTPEHbl B HWXKHEN 4acTH NMEPBOTO pe3epByapa A KpUCTalIU3aluid U B HUKHEH
4acTH BTOPOro pe3epByapa AJI KpUCTanIu3alunu;

nepeas 30Ha OYMCTKHM M BTOPas 30HAa OYMCTKM COOTBETCTBEHHO MPEIyCMOTPEHBI B
BEpXHEH 4YaCTM NepBOro pesepByapa [Jisi KPUCTAUIM3aUMM M BEPXHEH 4acTH BTOPOro
pesepByapa 411 KpUCTaNIU3aLIMUH;

nepsas KoJbLEBas Kamepa 00pa3oBaHa MEX/Iy BEPXHEH 4acThiO MEPBOTO pe3epByapa
AJIsl KPUCTATM3ALMH U HAPY)XHOH CTEHKOM MEpBOH KPBILIKYU, U BTOpasi KOAbLEBas KaMmepa
o0pa3oBaHa MEXAy BEepXHEW 4YacThlO BTOPOH pe3epByapa AN KPUCTAIM3ALUMH M
Hapy)KHON CTEHKOH BTOPOU KpPbILLKH;

BOZAOBEBIMTYCKHOE OTBEPCTHE MEPBOr0 KPUCTANIN3aTOPa U BOJOBBINYCKHOE OTBEPCTHE
BTOPOTO KPHCTA//IN3aTOpa COOTBETCTBEHHO MPEAYCMOTPEHbI B HUXHEH YacTH MepBoi
KO/IbLIEBOM KaMepbl M B HU)KHEH 4acTH BTOPOH KOJIbLIEBON Kamephl;

BEPXHsisA 4acTh NEPBOrO pe3epByapa LUl KpUCTalau3alny cHabkeHa NepBbIM COIIOM,
pacluMpsIOIMMCs HapyxKy noa yrom 30°, a BepXHsAs 4acTb BTOPOro pesepByapa AJis
KPUCTANIM3aLMH CHA0>XXEHa BTOPBLIM COIIOM, PAacLiMPSIIOLIMMCS HApYKy Moji yriaom 30°;
NEPBLIA KaHal CIMBa W BTOPOM KaHaj C/IMBa pacnoNioKeHbl BEPTUKAILHO B BEpXHEN 4acTH
NEePBOro COTJIa U B BEPXHEH YacTH BTOPOro COILIAa COOTBETCTBEHHO;

neppas 30Ha OYUCTKK cPOPMHUPOBAaHA MEXIY MEPBbIM COMUIOM M MEPBHLIM KaHAJIOM
CJIUBA, ¥ BTOPas 30Ha OUMCTKH C(hOPMHUPOBAHA MEXKY BTOPBIM COMJIOM M BTOPBIM KaHaJioM

CJINBa, a TaKxXe



niepBasi KOJIbLieBasi Kamepa 00pa3oBaHa MEXAY NMEPBBIM KaHAIOM CJIMBA M Hapy)XHOH
CTEHKOM MepBOM KpbIUIKM, a BTOpas KoOMblieBas Kamepa oOpa3oBaHa MeEXAY BTOPbIM
KaHaloM C/IMBa U BHEIIHEN CTEHKOH BTOPOH KPBILLKHU.

HuwkHsis yacTb nNepBOro MHOTOCAOWHOrO ¢uIbTpa M HUXKHSS 4acTb BTOPOro
MHOIOC/IOMHOro  ¢uabTpa COOTBETCTBEHHO COoOOLIAOTCS € TEPBbIM  OYMCTHBIM
BEHTHJIATOPOM W BTOPbIM OYMCTHBIM BEHTHJISTOPOM; MEPBbI MHOTOCIOHHBIA (GUIBTP M
BTOPOH MHOrOCNOHHBI (UABTP COOTBETCTBEHHO CHAOXEHB!I TIEPBBIM  BBIXOAHBIM
OTBEPCTUEM AJIl CAMBA CTOYHbIX BOJ OOpaTHON TNPOMBIBKM M BTOPbIM BBIXOAHBLIM
OTBEPCTHEM [Js1 CIMBA CTOYHbIX BOA OOpaTHOM MPOMBIBKH; MEPBOE BbIXOAHOE OTBEPCTHE
JJI1 CIIMBA CTOYHBIX BOA OOpaTHOW TMPOMBIBKM COEOMHAETCS ¢ BXOAHBIM OTBEPCTHEM
[EepBOro KPUCTAJUIM3aTOpa, a BTOPOE BLIXOJAHOE OTBEPCTHE [/ C/MBAa CTOYHBIX BOJ
o0paTHOH NMpPOMBIBKM COEAUHSAETCSt C BXOIHBIM OTBEPCTHEM PEaKUMOHHOM €MKOCTH AJis
HEraweHoH U3BECTH.

OTcToiiHUK npeacTaBaseT coOOW OTCTOMHMK C HAKJIOHHOM MACTHHOM; KOHTEHHEp
AJIA MOJayy HErailleHOW M3BECTH MPEAYCMOTPEH B PEAKLIMOHHON €MKOCTH Ul HEralueHOu
M3BECTH; KOHTEHMHep A Nojadu Koary/lsHTa NpPeAyCMOTPEH B pe3epByape Koaryisuuu;
KOHTelHep 11 nojaud ¢aoKy/siHTa NMPeayCMOTpeH B pesepByape (ioaKynsLMu; BXOJHOE
OTBEpCTHE nNepBOM MemOpaHbl 00paTHOrO ocMoca [AOMOJHUTENLHO COEAMHSETCS C
YCTPOHCTBOM MOAaYM MHrUOMTOpa OTIOKEHWH M YCTPOICTBOM NOJayud pacTBOPHUTES;
HWXHAS 4acTb MNepBOM MeMOpaHbl 00paTHOro oOCMOCa COEAMHAETCS C [EPBbIM
YCTPOHCTBOM XHUMHYECKOM OYMCTKH, @ HHXHsAS 4acTb BTOpOoM MeMOpaHbl 00paTHOro
0CMOCAa COEANHAETCSA CO BTOPbIM YCTPOMCTBOM XMMMUECKOH OUMCTKH.

M306perenre o6nafaeT caeayolwMMu NPEUMYLILECTBAMU. |

I. Cucrema no wm3o0peTeHHI0 cnocoOHa YCTpaHMTb HEKapOOHATHYIO JKECTKOCTb W
KapOOHaTHYIO KECTKOCTb KOHLIEHTPUPOBAHHOW BOAbI, M JKECTKOCTb MOXET OBITh
YMEHbUICHA [0 YPOBHS, pABHOTO WJIK MeHbILEro, yeM 50 mr/ .

2. Tlo cpaBHEHHIO € TpPaAMLIMOHHBIM CrOCOOOM, B KOTOpOM cyinbdar Harpus
ucrnosb3yercs A1 06paboTku HekapOOHAaTHOM IKECTKOCTH, AaHHOE HW300peTeHHue He
TpebyeT HONONHUTENbHON N00aBKM, YTO CHUXKAET CTOUMOCTh U YMEHbLUAET CJIOXKHOCTD

AaneHeimen o6paboTku cynbdara B NOCIEAYIOLEM Mpouecce.



3. KOHUEHTPUpOBaHHYIO BOAY 0OpaTHOro ocMoca 00pabarbiBalOT B IAHHOM Cllydyae
KackagHOM uabTpaurer, yToObl BOAHBIA PECYpC MOXKHO ObLIO MOBTOPHO MCNONbL30BATH
HECKOJILKO pa3, TEM CaMbIM YBEJIHYMBAs BbIXOJ PEr€HEPUPOBAHHON BOIBI.

4. B u300peTeHMHM MHAYUMpYHOLIAs KPUCTAM3aUMs COYeTaeTcst ¢ OOpaTHbIM
ocMOcoM, uToObl FapaHTHpoBaTh, 4To Gonee 90% cyabdara Kanbuuss MOXeT ObITb
PELMPKYJIMPOBAHO KACKaHbIM YCTPONUCTBOM, a Cylb(aT Kalbuus UMEET YUCTOTY, PaBHYIO

unu donee 97%, KpOM€ TOTO AOCTHUTIaeTCs YTUIIU3aLUA 3arpa3HAOIINX BEWECTB B BOAE.

KPATKOE OIIMCAHME YEPTEXEN

JIOCTOMHCTBA W TpeMMyLIecTBa H300peTeHHs OyAyT MOHSTHBI CreUHanucTaM B
JAHHOM 00/71acTH CO CCBUIKOM Ha BapvaHThl OCYLLECTB/IEHMS, ONHCAHHBIE HHXKE.
[NpunaraeMbie YepTeXM MpeJHA3HAYEHbl TOJbKO A MIUIKOCTPALUHU MPEANOYTHTENbHBIX
BAPMAHTOB OCYLUECTBJIEHUS W HE MpeHa3HaueHbl A7 OTpaHUUEHUs 00beMa U300peTeHU.
Ha yeprexax WaeHTHUHbBIE 2NEMEHTBI 0003HAUEHB] OMHAKOBBIM CCITIOYHBIM HOMEPOM.

Qur.l — 0OnoK-cXemMa CHCTEMbl B COOTBETCTBMM C BAapHAHTOM OCYHICCTBJCHHA
n3obpeTeHus.

®dur.2 — cxema CTPYKTYpbl CUCTEMbl B COOTBETCTBMM C BAPMAHTOM OCYLUCCTBIICHHUA

n300peTeHus.

JETAJBHOE OIIMCAHUE BAPUHTOB OCYIIECTBJIEHUS

BapuaHnTbl OCYLIECTBAEHHUs U3006peTeHust OyayT onucaHbl 6onee noapoGHO HMXKE CO
CCHIIKOH HAa TNpMIAraeMble YepTexkW. XOTs BapHaHTbl OCYLIECTBJEHHA HM300peTeHus
IOKa3aHbl Ha YepTexax, CleAyeT IOHUMATh, YTO H300peTeHNe MOXKET ObITh PeaiM30BaHo B
pasMuHBLIX MOAUGUKALMSX M HE AOKHO OrpaHvuMBarbcs MMHM. [lpeacraBneHHbie 34eCh
BAapUaHTbLI OCYLIECTBJEHMUS MNpEAHa3Ha4YeHbl A TOro, uToObl CMNELMANUCThl B JAHHOM
001aCTH TEXHUKH TTOJTHOCTBIO W SICHO MOHSIIN N300pETEHME.

CrnenyeT TNOHWUMAaThb, 4YTO HCNOJB3YEMBIE 31€Chb TEPMHMHbBI SABIAIOTCA  TOJBKO
WTIOCTpallMell BapMaHTOB OCYLUECTBIEHMS W He TMpe/Ha3Ha4YeHbl Vi1 OrpaHUuYCHHUS
uzo0OpeTeHusi. 3HaUeHHE TEPMHUHOB «BKJIHOYATBY, «COCTOATBY, «COAEPXKATb» MU «UMETL)

3aKJIIo4acTCAa B TOM, YyTOOBI «MMETb CBOEH COCTaBHOM 4YacTbIO» U YKa3biBarOT Ha HAJIMYHC



NEPEYMCICHHBIX AeTajei, JTanoB, onepaluil, KOMIOHEHTOB W/WIM 3JEMEHTOB, HO He
MCK/IIOYAIOT HaMUYMA MM J00aBNEHHS ONHOTO WIIM HECKONbKUX ApYrux [eTaljel, 3Tanos,
onepaiuil, KOMIOHEHTOB, 3IEMEHTOB Y / UIK UX KOMOUHALIMIA.

TepMuHBI «MIEpBBIA», «BTOPOH» U «TPETUH» UCMONB3YIOTCSA B JAHHOM JAOKYMEHTE A1
ONWCAHHUA MHOXECTBA KOMIMOHEHTOB, 3JEMEHTOB, 30H, C/AO€B U / MAW YYaCTKOB, HO He
NpeaHa3HaueHbl ANS OFPaHUYEHMs] 3TUX KOMIIOHEHTOB, 3JIEeMEHTOB, 30H, CJIOEB H/HIU
Y4acTKOB. OTW TEPMHMHBl MOTYT MCIOJb30BAaThCA TOJNBKO /IS Pas3jIMUEHUs OJHOTO
KOMITOHEHTA, 3JIEMEHTA, 30Hbl, C/I08 WK y4acTKa OT ApYroro KOMHOHeHTa, 3JIEMEHTA, 30Hbl,
C10s MaK yyacTka. Eciin He yKazaHO WHOE, TEPMHMHbI «MEPBBIA» M «BTOPOH», W Apyrue
YHCIOBBIE TEPMMHBI, UCTIONIb3YEMbIE B JaHHOM OKYMEHTE, HE OTHOCSATCS K MOPAAKY MU
nocneaoBareIbHOCTH. TakuM 00pa3oM, MEpBbI KOMIOHEHT, JME€MEHT, 30Ha, CJIO0H Wiu
y4aCTOK MOTYT YNOMHHAThCS KaK BTOPOH KOMMOHEHT, JIEMEHT, 30Ha, CJIOH WM y4acTOK
0€3 OTKJIOHEHHS OT UJiei BAPHAHTOB OCYLUECTBIEHHUSI.

Hns ynoOGcTBa onucaHus TEPMMHBI HanpaBieHMS] MOTYT HCIOJb30BAaThCs 34€Ch AN
ONUCAHMA B3aMMOCBA3W MEXAY OAHUM KOMIIOHEHTOM WAWM [JEeTanbl0 W JpYrHM
KOMIOHEHTOM WJIM [IeTalblo, MOKA3aHHbIMU HA YEPTeXKaxX, TAKMMH KaK «B», KCHApYXH»,
«BHYTPW», «CHApPYXXHU», «HHUXKEM, «IMOA», BBILIE», «Ha» W T. A. YKa3aHHblE TCPMMHBI
HAIpaBJICHUs] MPeAHAa3HAYeHbl U1 BK/IIOYEHMUS pa3iWUYHbIX OpPMEHTalUMH YCTpOMCTBa BO
BpeMs paboThl B ONONHEHHWE K OPUEHTALMH, ONMCaHHON Ha yeprexax. Hanpumep, xoraa
YCTPOWCTBO HA uepTekax MEpEeBEpHYTO, OMUCAHUE «HKXKE APYrMX KOMIIOHEHTOB WIIH
Aetaned» WM «NOA  JpPYTMMM  KOMIOHEHTaMM WM  JeTajlsiMu» JO/DKHO OBITh
COOTBETCTBEHHO W3MEHEHO Ha «BbIlUE APYTHX KOMHOHeHTOB WM AeTaneiy» Wi «Ha
APYrUX KOMITOHEHTax WM Aeransax». CnegoBaTeNbHO, TEPMUH «IOA» MOXKET COAEpIKATh
KaK HW)KHEE, TaK W BEPXHEE HalpaBieHUs. YCTPONCTBO MOXET ObITh OPHUEHTHPOBAHO
Apyrumu cnocobamu (Hanpumep, yCTpoHCTBO NoBopauusaeTcs Ha 90° UM OpUEHTHPYETCS
B JIDYTHX HalpaBjIeHUAX), U COOTHOLUEHWE HANpaBiE€HUA MOXET ObITh COOTBETCTBEHHO
OMHCAHO ¢ UCMO/b30BAHMEM TEPMUHOB, YITIOMAHYTBIX B JAHHOM IOKYMEHTE.

Kak nokaszsaHo Ha ¢wur.l, usoGperenue obecrieunmBaer cuctemMy aas 00paboTKu
KOHUEHTPUPOBAHHOM BOJbI C HEKapOOHATHOH )KECTKOCTbIO OOpAaTHBIM OCMOCOM, KOTOpas

BKMouaeT B cebs nepsblil 610k kpucrannmsauuu 1, nepselii 610k oOpaTHOrO ocMoca 2,



BTOpOH 6110k KpucTanau3auuu 3, 6510k u3BecTkoBaHUs 4 1 BTopoii 610K oOparHoro ocMoca
5, COEAMHEHHbBIE NOCAEN0BATENbHO.

Kak noka3ano Ha ¢ur.2, nepsblii 610K KpucTaniuzauuu 1 BIoyaeT B ce0s nepBbii
kpucranauszarop 101, nepBwit 3arycturens 102 v nepBbl  LEHTpOOEKHBIH
BogootaeanTens 103, rae BXoAHOE OTBEPCTHE NepBoro Kpucrannusaropa 101 coenqnnsercs
C BIIyCKHOH TpyOoOH Juis nogayd KOHLEHTpUpoBaHHOro paccona 104 U nepBbM
AO3UPYIOLUMM KOHTeiiHepoM 105, BbINOJHEHHBIM C BO3MOXXHOCTBIO MOAAYM MEPBOrO
¢aoKynssHTa M MEpBOrO  3aTPaBOYHONO KPUCTadla; BXOAHOE OTBEPCTHE TMEPBOro
saryctutens 102 coenuHsieTcs C© NepBbIM  BbIXOAHBIM OTBEPCTHEM AU BblAauyu
KPHUCTAJIMYECKON cMecH nepBoro kpucrannausaropa 101; ¥ BbIXOqHOE OTBEPCTHE MEPBOrO
saryctutens 102 coeavHsAeTcs C BXOAHBIM OTBEPCTHEM TMEPBOrO  LEHTPOGEKHOTO
Bonootaenurens 103.

[Tepsbiii 610K 06paTHOrO ocMoca 2 BkJtoyaeT B ¢€0s nepBbIit MHOTOCTIOWHBIN GUALTP
201 u nepByro MemOpaHy oOpatHoro ocmoca 202, rae BXOAHOE OTBEpPCTHE [MEPBOTO
MHOrocjoiHHOro ¢unsrpa 201 coeauHseTcs ¢ BOAOBLINYCKHBIM OTBEPCTHEM MEPBOTO
Kpuctauinzatopa 101, BOAOBLINYCKHBIM OTBEpPCTHEM NepBOro 3arycturens 102 u
BOJOBBINTYCKHBIM OTBEPCTHEM MEPBOTO LEHTpobexHoro Boaooraeaurens 103; BbIxogHOe
OTBEPCTHE MEPBOro MHOrociaonHoro ¢unsrpa 201 coeauHAeTCs C BXOOHBIM OTBEPCTHUEM
nepBoit memOpanbl o6patHoro ocmoca 202; u nepsas MeMbOpaHa oGparHoro ocMmoca 202
cHa0XeHa MePBbIM BBIXOAHBIM OTBEPCTHEM W BTOPBIM BBIXOJHBIM OTBEPCTHEM, IPH 3TOM
NEPBOE BBIXOJHOE OTBEPCTUE BbIMOJIHAETCS C BO3MOXHOCTBLIO BbIITYCKa BOJBI, CIIOCOOHOIA
NpOHUKATL uyepe3 MemOpaHy oOpaTHOro ocmoca, a BTOpPO€ BbLIXOJAHOE OTBEpPCTHUE
BLITOJIHAETCA €  BO3MOMKHOCTBKO  BbIMyCKa  KOHUEHTPUPOBAHHOrO  paccosia, He
NPOHMKAIOLIEro yepe3 MeMOpaHy obparHoro ocMoca.

Btopo#t 610k kpucrannuszaumu 3 BrIrOYaeT BTopod Kpuctanausarop 301, BTopoii
3aryctutess 302 1 Bropoi LeHTpobexHbIl BopooTaenutens 303, rae BXOAHOE OTBEPCTHE
BTOpOro Kpucrannuszaropa 301 coeamMHseTcsi CO BTOPBIM BBIXOJAHBIM OTBEPCTUEM IEpPBOH
meMOpanbl  oOpatHoro ocmoca 202 M BTOPOro AO3UpylOLero kKoHTelHepa 304,
BLINIOJIHEHHOTO C BO3MOYKHOCTBIO T0Jia4y BTOPOro (IOKYAsIHTa M BTOPOTO 3aTPaBOYHOIO

KpHucCTajja; BXOOHOC OTBEPCTHUE BTOPOro 3aryCTUTEIISA 302 COCAUHACTCA CO BTOPBIM



BBLIXOJAHbIM OTBEPCTHEM /1S BbIAAYM KPUCTANAMHYECKOW CMECH BTOPOro KpHUCTaliM3aropa
301; n BbIXOgHOE OTBepcTHE BTOpOro 3arycturens 302 COEAMHSAETCS C BXOIHBIM
OTBEPCTHEM BTOPOTO LEHTpoOEKHOrO BogooTaenurens 303.

biiok n3BecTkOBaHHMSA 4 BK/IOYAET PEAaKUMOHHYK €MKOCTh [/l HeralleHOW HM3BECTH
401, pesepsyap ais koaryasuun 402, pesepsyap asi daokynauuu 403 n orcroinuk 404,
COCIMHEHHBIE [OC/IENOBATENBHO. BXonHoe oTBepcTHME peakLUMOHHOH eMKOCTH JUis
HerameHOM wu3Bectd 401 coeauHseTcs ¢  BOJOBBITYCKHBIM OTBEPCTHEM BTOPOTO
kpucranauzaropa 301, BOAOBBLIMYCKHBIM OTBEepCcTHEM BTOpOro 3arycrurens 302 wu
BOJIOBbIMYCKHBIM OTBEPCTUEM BTOPOIo LEeHTpobexHoro Bogooraenurens 303.

Bropoii 6510k o6paTHoro ocmoca 5 BKiouaeT B ce6si BTOpOH MHOFOCIOMHBIH (GHIBTp
501 u Bropyro MemOGpaHy ofpatHoro ocMoca 502. BxojHOe OTBEpPCTHE BTOPOIO
MHOTOC/I0HHOro (unsrpa 501 coearHseTcs ¢ BOJOBBLITYCKHbIM OTBEPCTHEM OTCTOMHHKA
404. Bb1x0HOE OTBEPCTHE BTOPOTrO MHOTOCN0MHOTO hussTpa 501 COEAMHAETCS ¢ BXOAHBIM
OTBEPCTHEM BTOPOH MeMOpaHbl oOpaTHoro ocmoca 502.

bnox n3pectkoBanus 4 gononHuTENbHO BKIOYaeT B cebs TpeTui 3arycrutens 405 u
TpeTui LeHTpobexHbIH BogooTaenuTens 406. BxoaHoe oTBepcTHE TPETHLENO 3aryCTUTENs
405 coeanHsIeTCs C BBIXOAHBIM OTBEPCTHMEM BbIAAYM cMecH oTcToMHMKa 404. BrixoaHoe
OTBEPCTHE TpeThero 3aryctutens 405 coenuHsieTcs €  BXOAHBIM  OTBEPCTHEM
LeHTpobexHoro Bopootaeautens 406. Bropoit MHorocolubiii hunstp 501 coenunsercs ¢
BOJOBBITYCKHBIM OTBEPCTHEM TpPEThEro 3arycturens 405 U BOAOBBIYCKHBIM OTBEPCTHEM
TPETLETO UEHTPOOEIKHOTO BogooTaeautens 406.

Kpome Toro, Tonbko nepsblii kpuctaiiusarop 101 B3aT B KauecTBe npumepa s
OMUCaHUA HHXKeE, TMOCKOABKY €ro KOHCTPYKUMS aHaJOrMYHa KOHCTPYKLHMH BTOPOTO
KpucTtanaumzaropa 301.

[lepBbii  Kpucrannmsarop 101 Bkaoyaer B cebs  MepBblit  pesepByap s
kpucrannnsauuu 1011, nepeyto BcackiBatoityo Tpy6y 1012, nepsyro mewanky 1013 u
nepByro kpelky 1014. Tlepsas mewanka 1013 sBasercs npomnennepHOR MeIIaakon u
NpelycMOTpeHa B nepBoi BcacwiBatowied Tpybe 1012, B To Bpems kak mnepas
BcaceiBatowas Tpyba 1012 npenycMoTpeHa B nepBoM pesepByape ISl KPHUCTALIH3aLMK

1011. Bxonnoe orsepcTHe nepBoro kpucramiusaropa 101 npeaycMoTpeHO B cepeauHe



HIKHEH YacTH MepBOro pesepByapa Aas Kpucraanusauuu 1011 [lepBoe BBIXOAHOE
OTBEpPCTHE /ISl BBIAAYM KPUCTANINYECKOH CMecH 1015 npeayCMOTPEHO B HIKHEH 4acTu
nepporo pesepByapa ns kpucrannusaumu 1011, Tlepag 30Ha  OUMCTKH 1016
NpeyCMOTPEHa B BEPXHEH 4acTh NepBoro pesepayapa A1 KpUCTALIN3aLNH 1011. IlepBas
konblepas kamepa 1017 ofpasoBaHa MexQy BEpXHEH HacThlO MEPBOro pesepsyapa Afld
kpuctammsauuk 1011 ¥ HapyKHOM CTEHKOM nepsoit kpeiku 1014. BonoBeIMyCKHOE
oTBepcTHE TepBoro Kpucraanusaropa 101 npeaycMoOTpeHo B HWXKHEH YacTu MepBoHt
KONbLIEBOM kameps! 1017.

Koraa nepBbiii kpuctannmusatop 101 paboraer, Boaa HanpapiseTcs BHU3 BAONL
BHYTPEHHEH CTEHKH NepBoil BecachiBarowei TpyOsl 1012 1 TeueT BBEpX BAOJbL BHELIHEH
CTEHKM nepBod BcachiBaiowed TpyObl 1012 mop aedcTBueM nepBod MelUaIKK 1013,
o6pasys LMK/, YIpasisis CKOPOCTBIO BpAalUEHHs MEPBOH MeLIankH1 1013, ckopoctb, €
KOTOpOl BOJA HANpAaBiseTcs BBEPX M BHM3, MOXKET ObiTb yBelMu€Ha B ACBATH pas MO
CPAaBHEHHIO CO CKOPOCTBIO [OTOKA KOHUEHTPUPOBAHHOTO paccona, MoCTynatolero B
nepsbil kpuctanausarop 101, 4To ykasblBaeT Ha TO, YTO HHACKC pedrokca KMAKOTO
kpuctaniia coctapaser 800%.

BepxHsisi uacTh nepsoro kpucraanmszatopa 1011 cHabxeHa nepBbIM  COTIIOM,
pacmupsromMcs Hapyxy noa yriom 30°. TlepBblfi KaHan ciuBa 1018 pacnionaraercs
BEPTHKANLHO B BEpXHel 4acTH nepsoro cona. [epsas 30Ha OYUCTKH 1016 chopmupoBaHa
MEX/Ly TIEpBLIM COTIIIOM, MEepBbiM KaHanoM ciusa 1018 ¥ nepBbIM KaHaIoM OYMCTKH 1019.
IMepsas konblesas kamepa 1017 chopmuposaHa MeXIy NEPBLIM KaHaIOM C/IHBA 1018 n
HapYKHOM CTEeHKO nepBoit kpbiku 1014. Paccon, nonyyeHHbI KpUCTaNIM3aUNEH Ui
YCTpAaHEHHs NEPETOKOB BOAbl C HEKapOOHATHOW JKECTKOCTBIO, CAMBACTCA M3 MEPBOTO
kanana cauBa 1018 B BOLOBBIMYCKHOE OTBEPCTHE, a 3aTeM B MepBbl 60K 0OparHOro
ocMmoca 2.

HukHas uacTh MepBOro MHorocnoiHoro ¢uastpa 201 coobumaercs ¢ NepBbIM
npoayBHbIM ouncTUTenem 206, a HWXKHAA 4acTb BTOPOTO MHorocoiHoro ¢unsrpa 501
c000LaeTcs O BTOPBIM NpoayBHbIM ouncTHTenem 506. [lepsbii MHOTOCJIOHHbIH HUABTP
201 u Bropoli MHorocioiHbli GuaeTp 501, COOTBETCTBEHHO, cHaOXeHbl TMEPBBIM

BbIXOAHBbIM OTBEPCTHEM AJA c6poca CTOYHBIX BOA 06paTHOI7I MMPOMBIBKH H BTOPbBIM
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BBIXOJHBIM OTBEPCTHEM 1St cOpPOCa CTOYHBIX BOJ 0OpaTHON NpPOMbIBKM. [1epBOE BBIXOAHOE
oTBepcTHe s cOpoca CTOYHBIX BOA OOpPAaTHON MPOMBIBKM COCAMHSETCA C BXOAHBIM
OTBEpPCTHEM NepBOrO KpucTanmsaropa 101, Tak uTo cTOYHbIE BOABI 0OpaTHOH NPOMBIBKHU
MOTYT NOCTynarh o6parHo B nepBbili kpuctaniuzarop 101 ans KpucTaNIM3aLMK K 3aTEM
06pabaThiBaThesi NEPBLIM MHOTOCNOMHbIM duasTpom 201 6e3 06pasoBanns H30BITOUHBIX
CTOYHBIX BO/.

BTopoe BBIXOAHOE OTBepcTHE ANA COpoca CTOYHBIX BOA OOpaTHOHM TMpPOMBIBKH
COEMHSETCS ¢ BXOAHBIM OTBEPCTHEM PEAKLMOHHON eMKOCTH J1st HerauleHoH ussectu 401,
TAK YTO CTOUHBIE BOJbI OOPATHOM MPOMBIBKH MOTYT MOCTYNaTb 0OPaTHO B PEAKLMOHHYIO
eMKOCTb il HeramieHol w3sectd 401 ana nosropHoit o6paborku Ge3 obpasoBaHus
M30BITOYHBIX CTOYHBIX BOJ.

Orcroiinik 404 npeacrasaser coGoM OTCTOWHMK C HAKJIOHHOW MJACTHHOM.
KouTeitnep mns noaauy HerawmeHol ussectd 407 npeaycMOTpeH B peaKUMOHHON eMKOCTH
juisi Herawnenoi ussectn 401. Konrteiinep anst nogaun xoarynanta 408 npeaycMoTpeH B
pesepsyape koaryasauuu 402, a koHTeiiHep Ans nofadun ¢aokynsnta 409 npeaycMoTpen B
pesepByape droakyasaunn 403.

BxoaHoe oTBepcTHe nepBoii MemOpanbl ofparHoro ocmoca 202 [ONOMHUTENBEHO
COEMHAETCS C YCTPOMCTBOM NoJayn MHrubuTopa oTnoxkeHui 203 U ycTpoHCTBOM NOAAUM
pactBopuTens 204.

HuokHss yacTh nepBoit MemGpanbl obparHoro ocmoca 202 COEAMHACTCS C MEPBLIM
YCTPOMCTBOM XMMHUYECKON OYMCTKH 205, a HUIKHAS 4acTb BTOPOW MemOpaHbl o6parHoro
ocmoca 502 COeAMHSIETCs CO BTOPbIM YCTPOMCTBOM XuMMHueckoil oductku 505, 4ro
MO3BOJAET NEPUOANUCCKY OUYHILATL MEMOpaHy 00paTHOro ocMoca.

W306peTenne, kpome Toro, obecrieunBaer crnocod o6paboTKH KOHUEHTPUPOBAHHOM
BOJbl ¢ HEKApOOHATHOM KECTKOCTBIO 0OPaTHBIM OCMOCOM C MCHOJIb30BAHHEM CUCTEMBI MO
N300peTeHHIO.

1) KoHUeHTpUpOBaHHBI paccon OOpaTHBIM OCMOCOM BBOAAT B MEpBEHIA
kpucrausarop 101 yepes BrmyckHyw TpyOy ans nojadu KOHUEHTPUPOBAHHOIO paccona
104. Mexay TeM, (OKYJSHT, CrMOCOOHBIM YCTPaHATh AMUCHEPrUPYHOILUH apdext

MHrM6UTOpa 0OPa30BaHMs OTJIOXKEHWH, M 3aTPABOUHBIH KpUCTann cyiboara Kanbuus,
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CIOCOGHBIH CTHMYIUPOBATH POCT KPUCTANNIOB, 100aBAAIOT B nepBblit kpucTanusarop 101
yepes TepBblit 103MpyloWMi KoHTeltnep 105 s KpUCTaNInM3auMH KOHUCHTPHPOBAHHOTO
paccona. KpuCTanimuecKylo CMech, MOJIYYSHHYIO MNP KPHUCTANNH3aluy, CTyLiaior B
nepeom 3aryctutese 102 u 3aTeM [0CTaBASAOT B NEPBbIA LEeHTPOOEXKHBIH BOIOOTACNNTENB
103 s AETMAPATALMHU C NOJNYYEHHEM Cyb(aTa KalbLKs C HU3KUM COACPKAHMEM BOJDL.
Boja, OTAENeHHas TNpv KPUCTAMLIM3ALMK, TpEIcTaBnseT cobod paccon ¢ HacTMHHO
ylaneHHOH HeKapGOHATHOM XKECTKOCTHIO, KOTOPbIA MOAAIOT B nepBbiii 610K 06paTHOro
ocmoca 2 BMECTe ¢ BOJOH, MONyueHHoi oT nepsoro sarycturens 102 wm mepsoro
LeHTpodexHoro sogooTaeautens 103.

2) Tocne nocTaBku B nepBbId G0k 0OpaTHOrO ocMoca 2 paccon o6pabarbiBatoT
NepBbLIM MHOTOCIOMHBIM (QunbTpoM 201 ans yaaneHus B3BEICHHBIX TBEP/BIX HACTHL H
MeJIKO3ePHUCTBIX YacTHLL M 3aTeM HanpaplIAlOT B NEPBYIO meMOpaHy o6paTHOro ocmoca
202 mns ¢uastpauun. OTOUIBTPOBAHHYIO BORY TMOBTOPHO HCIOJB3YIOT B KaueCTBE
pereHepHpOBaHHON BOJIbI, M KOHUEHTPUPOBAaHHas BOAA OOPAaTHOTO 0CMOCA, HE NpoLIe/as
yepes MeMOpany, nepeBoauTCA BO BTOPOHN OJI0K KpUCTaNIHM3aUMH 3.

3) KOHLEHTPUPOBaHHYIO BOAY BO BTOpOM 0/0Ke KpUCTALIM3aLMA 3 oGpabarbIBalOT
TaKuUM ke 0Opa3oM, Kak U B MepBoM O/oKe KpucTannusauuu 1. Bopa, oraeneHHas npu
KpUCTANM3ALMH, NPeICTaBseT coboi paccon ¢ MOJHOCTbIO yJaneHHO! HexkapOOHATHOM
JKECTKOCTBIO, KOTOpbIN 3aTeM AOCTaBIsloT B 010K W3BECTKOBaHWs 4 BMeCTe C BOJOH,
nonyueHHol ot Broporo 3arycrurens 302 u BTOpPOrO LIEHTPOOEHKHOrO BOAOOTACIUTEIA
303.

4) Tlocne nojaun B ONOK M3BECTKOBaHMS 4 paccoi pearupyer ¢ Ca(OH), B
pEaKLMOHHON EMKOCTH AJ1 HETALICHOH M3BECTH 401 ¢ oGpa3oBaHueM KapOoHara KajbLusl.
WMoHbl MarHusi Takoke ocaxaaioT B dopme kapGonara mardua npu pH 11. 3arem B
pesepByap Ans koarynslu 402 nocnenosatenbHO 100aBAIOT Paccol ¢ KOArylsHTOM, a B
pesepByap ans Grokynsiunn 403 106aBnAIOT QIOKYIAHT, ajee NPOBOAAT OTCTAUBAHKE B
oTcTolHuKe 404 17151 pasfeneHus TBEPAOro BEeCTBa M XuAKOCTH. OTAEACHHAd KUAKOCTD
MpeAcTaBaseT coG0M Paccos o CHHKEHHOH KapOOHATHOH XKECTKOCTBIO.

5) Boay ¢ HekapGoHaTHOH W KapOOHAaTHOH JKECTKOCTBIO MNOJAKOT BO BTOpOH

MHOTOCIOMHBIH  (uastp 501  And  ymaneHus B3BELICHHBIX TBEPABIX  HaCTHIL U
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MEJIKO3EPHUCTBIX YacTHl, a 3areM (QUIbTPYIOT BO BTOpoil MemOpaHe o6paTHOro ocmoca
502. Boay Mcnonb3ylOT MOBTOPHO B KaueCTBE pereHEpHpPOBaHHOM BOAB! M NONYYAlOT €lle
OJIMH KOHLIEHTPUPOBAHHBIN paccod.

Bpems ynepxuBaHus KOHUEHTPUPOBAHHOI BOAbI OOpPaTHOro ocMoca B TMEPBOM
kpuctayuimzarope 101 u Bropom kpucramnmsarope 301 cocraBaser menee 1,5 4yacos,
NpeAnoYTUTENBHO 1 yac.

OnucaHHble BBILUE BAapHaHThl ABJSIOTCA TOJNBKO MPEANOUTUTENbHBIMH BapUaHTaMH
OCYLUECTBJIEHHUs H300pEeTeHUs M HE MpeaHasHaye€Hbl /1 OrpaHUYEHUs WN300peTEHHs.
BapuauMum n 3aMeHbl, cAenaHHble CNEeUManUCTaMM B JaHHOM 00sacTh TEXHUKH ©Oe3
OTKJIOHEHHsl OT CYIIHOCTH H300peTeHHus, AOJKHBI nonaaarb B oO0beM H300peTeHus,

onpeeseHHbIH npunaraeMoi Gpopmynoi uzobpeTeHus.
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®Dopmyna n300peTeHus:

I. Cucrema pans o00paGOTKM KOHUEHTPUPOBAaHHOW BOAbI C HeKapOOHATHOH
)KECTKOCTbIO 00paTHbIM OCMOCOM, BK/IO4awoulas B ceds nepsBblid 010K KPUCTAIIM3ALIMH,
nepBbii 610K 06paTHOro ocMoca, Bropoil 610K KpUCTanau3aunu, 010K U3BECTKOBAaHUA M
BTOpOI1 610K 0OpaTHOTO 0cMoca, NpU 3TOM NepBbIi 6N0K KpUCTanau3aLumu, nepsbii 010K
obparHoro ocMoca, BTOpoi 610K KpucTanau3auuu, 06J40K U3BECTKOBAHMS M BTOpOH 070K
06paTHOro 0CMOCa COEAMHSAIOTCA NOCAEA0BATENBHO.

2. Cucrema no n.l, orauuyarowiascs TeM, UYTO NEpBbIA ONIOK KpUCTaNIM3aUMU
CONEPXKUT MEPBbI KPUCTANIM3ATOpP, NEPBbIH 3arycTUTENb M MEPBBIA LIEHTPOOEKHDBIN
BONOOTIE/IUTEND;

BXO/IHO€ OTBEPCTHE MEPBOTO KPUCTANIN3ATOPA COCAMHSAETCS C BMYCKHON TpYOOH Anst
KOHLIEHTPUPOBAHHOTO Paccona M MEPBbIM A03UPYIOLIMM KOHTEHHEPOM, BBLIMOTHEHHBIM C
BO3MOXXHOCTBIO N0aYH NEpBOro (PoKynsaHTa U IEPBOro 3aTPaBOYHOIO KPUCTAa;

BXOJHOE€ OTBEPCTHE MEPBOr0 3aryCTUTENs] COEAMHSAETCS € TNEPBBIM  BBIXOJHBIM
OTBEPCTHEM /11 BbIAAUM KPUCTANIMYECKOH CMECH NEPBOro KPUCTANIN3ATOPA; @ TAKKE

BBIXOJHOE OTBEPCTHE MEPBOrO 3aryCTUTE/sl COCAUHSETCS C BXOJHBIM OTBEPCTHEM
NEepBOro LEeHTPOOEIKHOTO BOAOOTAETUTENS.

3. Cucrema no mn.2, oTaMyawoLiascs TeM, 4TO MepBblA Os0K oOpaTHOro ocmoca
COZIEPIKUT MEPBLIA MHOTOCTONHBIN GUNLTP U NepBYO MeMOpaHy 06paTHOro ocMoca,

BXOJHOE  OTBEPCTHE MNEPBOTO  MHOrOCHOWHOrO  (UALTPa  COCAMHAETCA  C
BOJIOBBIMTYCKHBIM OTBEPCTHEM MEPBOFO KPHCTANIM3aTOPa, BOAOBBITYCKHBIM OTBEPCTHEM
MEepBOro  3aryCTUTENs M BOLOBBINYCKHbIM OTBEPCTHEM MEPBOro  LEHTPOOEKHOro
BOAOOTICIINTENS;

BBIXOJHOE OTBEPCTUE NEPBOrO MHOMOCNOMHOrO (UILTPA COCAMHAETCS C BXOJAHBIM
OTBEpCTHEM NepBod MeMOpaHbl 06paTHOro 0cMoca; 1

nepsas MemOpaHa o0paTHOro0 ocMoca cHabKeHa MepBHIM BBIXOAHBIM OTBEPCTHEM H
BTOPbIM BbIXOJHBIM OTBEPCTHEM, MPHU ITOM MEPBOE BHIXOAHOE OTBEPCTHUE BBHINOIHAETCS C
BO3MOXKHOCTBIO BBINyCKa BOIbI, CMNOCOOHOM MNpOHMKaTh uepe3 MemOpaHy oOpaTHOro
OCMOCa, a BTOPOE BBIXOAHOE OTBEPCTHUE BHIMOIHAETCA C BO3MOXKHOCTBIO BbITYCKa
KOHLIEHTPUPOBAHHOIO paccona, He MPOHUKAKLIero yepes MeMOpaHy oOpaTrHOro ocMoca.

4. CvcteMa no n.3, OTAMYAKOLLANACs TEM, YTO BTOPOH OJIOK KPUCTANIM3ALMU COACPIKHUT
BTOPOH KPUCTANIN3ATOP, BTOPOH 3aryCTUTENb U BTOPOI LIEHTPOOEKHBIM BOJOOTAENUTEND,

BXOAHOC OTBEPCTHUEC BTOPOr0 KpMCTAJLIM3aTopa COCAUHACTCA CO BTOPLIM BBIXOAHBIM



OTBEPCTHEM IIEPBOH MeMOpaHbl 06paTHOro ocMoca ¥ BTOPOTO JO3MPYIOLLEr0 KOHTEWHepa,
BbIMIOJHEHHOIO C BO3MOXHOCTBIO NMOAAYM BTOPOro (pioKyasiHTa M BTOPOrO 3aTPaBOYHOrO
KpUCTana;

BXOJHOE€ OTBEpPCTHE BToporo 3aryCTUTENsl COEAUHAETCS CO BTOPBIM BBIXOAHBIM
OTBEPCTHEM /1A BBIAAUM KPUCTANTMUECKOH CMECH BTOPOTO KPUCTaNIU3aTopa; 1

BBIXOJIHOE OTBEPCTHE BTOPOTO 3aryCTUTENS COEAUHSAETCS C BXOAHBIM OTBEPCTHEM
BTOPOI0 LEHTPOOEKHOIO BOAOOTAEIUTENS.

5. Cucrema no n.4, OTIMYalOWasca TeM, 4TO OOK H3BECTKOBAaHHA COAEPKHUT
pEeaKLMOHHYIO €MKOCTB [1sl Herall€HOW M3BECTH, pe3epByap Al KOarylsLMH, pe3epByap
A1s GAOKYASLMK U OTCTOMHMK, NPU ITOM peaKUMOHHAs EMKOCTD il HETALIEHOH M3BECTH,
pesepByap /i KOaryjisuuH, pesepByap Ads (AOKYISUMH M OTCTOMHHK COEAMHEHbI
T0C/1€0BATENBHO, U

BXOJHOE OTBEPCTHE PEAKLIMOHHON €MKOCTH AJIsl HEeralleHON W3BECTH COEIAUHSETCH C
BOAOBBINMYCKHBIM OTBEPCTHEM BTOPOIr0 KpPUCTANIM3aTOpa, BOAOBBLIMYCKHBIM OTBEPCTHEM
BTOPOr0  3aryCTUTENss M BOAOBbINYCKHBIM  OTBEPCTHEM  BTOPOrO  LIEHTPOOEIKHOIO
BONOOTAENUTENS!.

6. Cucrema mno 1.5, oTaMualoUlascs TeM, YTO BTOpoi 00k obparHoro ocmoca
BKJIIOUAET B c€0st BTOPOH MHOTOCIONHBIN (GUIBTP 1 BTOpYtO MeMOpaHy o6paTHOro ocMoca,

BXOJIHOE  OTBEPCTHE  BTOPOTO  MHOFOCIOMHOrO  QUJIbTpa  COENMHAECTCA €
BOJIOBBINMTYCKHBIM OTBEPCTHEM OTCTOHHHMKA,

BbIXOJHOE OTBEPCTHE BTOPOr0 MHOMOCIOWHOro (UABTPA COEAUHSIETCH C BXOAHBIM
OTBEPCTHEM BTOPOH MeMOpaHbl oOpaTHOro ocMoca.

7. Cucrema no n.6, oTIMyaloWascs TeM, YTo 010K M3BECTKOBAHMS AOMNOJIHMTENLHO
BKJIFOYAET B ce€0s1 TPETUI 3aTyCTUTEND U TPETUH LIEHTPOOEXKHBIH BOAOOTAEIUTED,

BXOJHOE€ OTBEPCTUE TPETHEr0 3aryCTUTENs COEAMHAETCS C BBIXOAHBIM OTBEPCTHEM
OTCTOMHMKA,

BBLIXOHOE OTBEPCTHE TPETHErO 3aryCTUTENs COEAMHSAETCH C BXOJAHBIM OTBEPCTHEM
LUEHTPOOEKHOTO BOAOOTIACNUTENS,

BTOPOH MHOTOCJIOHHBIH (UIBTP COEAMHAETCA C BOJOBBITYCKHBIM OTBEPCTHEM
TPETLETO 3aryCTUTENs M BOJOBBIIYCKHBIM OTBEPCTHEM TPETHETO LIEHTPOOEKHOIO
BOJOOTAEIUTEN.

8. Cucrema no mobomy u3 nn.4-7, oTIMYarOLIasCcs TEM, YTO NMEPBbIH KPUCTaNIN3aTOp
BKJIIOYAET B ce0s NepBblil pe3epByap AJs KpUCTallHW3alyH, EPBYIO BCAChIBAIOLLYIO TPYOy,

NEPpBY0 MELUAJIKY W TMEPBYH KpPBILIKY;, Y BT0p0l71 KpHUCTAJUIM3aTOp BKIHOHACT BTOpOﬁ
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pesepByap AJsi KPUCTANIM3alMH, BTOPYHO BCAChIBANOLLYIO TpyOy, BTOpPYIO MeLIAjKy H
BTOPYIO KPBILLKY;

nepeas BcachiBawolas Tpyba M BTOpas BcacklBalollas Tpyda COOTBETCTBEHHO
IpefiycMOTPEHbl B MEPBOM pe3epByape AN KPUCTaNIM3alKMKU M BTOPOM pe3epByape s
KpUCTaNnAM3auuu; TMepBas Mewanka M BTopas Mellagka [MpeACTaBIsioT  coboi
NPONENNIEPHY0 MeLlalKy M COOTBETCTBEHHO MNPELyCMOTPEHbl B NEPBOM BCaChIBalOLIEH
TpyOe 1 BTopoit BcachiBarollel Tpyoe;

BXOJHO€ OTBEpPCTUE T[EpPBOr0 KpPUCTAIM3aTOpa U BXOJHOE OTBEPCTHE BTOPOTrO
KPUCTA/IM3aTOpa COOTBETCTBEHHO IPEAYCMOTPEHBI B CEPEAMHE HMIKHEHM 4acTH MEpBOTO
pesepByapa U1 KpUCTAIM3alMKd U B CEPEAUHE HWXKHEHW 4acTh BTOPOro pesepmByapa MJis
KPHCTAIIN3aLnH;

NepBOE BBIXOJAHOE OTBEPCTHE AMS BbIAAYM KPUCTANIMUECKON CMECH W BTOPOE
BBIXOTHO€ OTBEPCTHE Uil BbIAAYM  KPUCTANJIMYECKONM CMECH, COOTBETCTBEHHO,
NPEeayCMOTPEHbl B HWKHEH 4acTH MepBOro pesepsyapa A/ KPUCTALIM3ALMK U B HUXKHEN
YacTH BTOPOTrO pe3epByapa AJIsi KpUCTaNIM3aLKH;

nepsas 30Ha OYMCTKM U BTOpas 30Ha OYMCTKH COOTBETCTBEHHO IIPEILYCMOTPEHbBI B
BepXHel 4acTW MepBOro pesepByapa AJid KPUCTANAM3allMd U BEPXHEH 4acTH BTOPOro
pesepByapa st KpUCTaNlIN3aLuHy;

nepBas KoJjblieBass kamepa oOpazoBaHa MEXIy BEpXHEH 4acCTblO MEPBOrO pe3epByapa
IJIst KPUCTA/UIM3aUMH U HApY)KHOM CTEHKOH NepBOH KpbILIKKW, ¥ BTOpas KOJIbLIEBass KaMepa
obpa3oBaHa MeXJy BEpXHEHW uacTblO BTOPOH pe3epByapa [AJ1s KPUCTAIM3ALUMH M
HapY>KHOW CTEHKOH BTOPOH KpPBILIKH;

BOAOBBLINYCKHOE OTBEPCTHE NEPBOrO KPUCTAMIN3ATOpPa U BOAOBLIMYCKHOE OTBEPCTHE
BTOPOr0 KPHUCTaNNM3aTopa COOTBETCTBEHHO NPEAYCMOTPEHbl B HW)KHEH YacTH NepBOH
KOJIbLIEBOH KaMepbl U B HUIKHEHN 4acTU BTOPOH KONbLEBOI KaMephl;

BEPXHSIsl 4acThb MEPBOrO pe3epByapa Ajs KpUCTaNln3alny cHabXeHa MepBbIM COIJIOM,
paclimpsiomMMcs Hapyxky noa ymioM 30°, a BepXHAs 4acTh BTOpPOro pesepByapa IUist
KpUCTaNIn3aumu cHabkeHa BTOPbIM COIMJIOM, pacliUpsOLIMMCS Hapyxy nopa yrmom 30°;
NEPBbII KaHan Cli¥Ba ¥ BTOPOM KaHal CiiMBa pacrofoXKeHbl BEPTUKANLHO B BEPXHEN yacTu
MepBOrO COMIA M B BEPXHEH YacTH BTOPOTO COIMJIa COOTBETCTBEHHO;

nepeas 30Ha OYMCTKH C(HOPMHPOBAHA MEXAY MEPBBLIM COIUIOM M IIEPBLIM KaHAIOM
CJIMBa, ¥ BTOpAs 30Ha OYMCTKH c(hopMHPOBaHA MEXIY BTOPHIM COTIJIOM U BTOPHIM KaHA/IoM
C/IMBA; a TaK¥XKe

nepsas KOJbLECBAA Kamepa 06pa3OBaHa MEXKIY MEPBLIM KaHAJIOM CJiMBa U H&py)l(HOﬁ



CTEHKOH MepBOH KpPBIUIKM, a BTOpas KoNblEeBas kamepa oOpazoBaHa MeEXJy BTOPBIM
KaHa/oM CJIMBA U BHEWHEN CTEHKON BTOPOM KPbILIKH.

9. Cucrema no 1.6, OTIMYAIOILAACA TEM, YTO HIKHSSI YacTh MEPBOT0 MHOTOC/IONHOIO
(uAbTPa 1 HUXKHASA YACTH BTOPOrO MHOMOCTOWHOIO PrILTpa COOTBETCTBEHHO COOOLIAIOTCS
C MEPBLIM OYMCTHBIM BEHTHIIATOPOM M BTOPBIM OUMCTHBIM BEHTUJISATOPOM;

NEPBLIH MHOTOCNONHBIA (PUIBTP U BTOPOH MHOTOC/IOHHBIN (DUIBTP COOTBETCTBEHHO
CHa0€EHb! NEPBBIM BLIXOAHBIM OTBEPCTHEM A5 cOpOCa CTOYHBIX BOJ OOPATHOM MPOMBIBKH
Y BTOPBIM BBIXOJHBIM OTBEPCTHEM AJisl COpOCa CTOUHBIX BOJ 0OpaTHOMN NMPOMBIBKH;

NEepBOE BHLIXOAHOE OTBEPCTHE [ cOpoca CTOYHbIX BOA 0OOpaTHOH MNpPOMBIBKU
COCIMHSCTCA ¢ BXOAHBIM OTBEPCTHEM IEPBOTO KPHUCTANAM3aTopa, a BTOPOE BBIXOAHOEC
OTBEpCTHE s cOpoca CTOYHBIX BOJ OOpaTHOM NPOMBIBKM COEAMHSAETCS C BXOAHBIM
OTBEPCTHEM PEAKLIMOHHON €MKOCTH J1/1s1 HeralleHOH U3BECTH.

10. Cuctema no n.6, oTAMYAKOLIAscs TEeM, YTO OTCTOMHHMK MpeacTaBiseT coboi
OTCTOMHUK C HAKJIOHHOM IMJIACTHHOM;

KOHTEMHEp U1 1M01a4M HEralleHoH M3BECTH MpPeayCMOTPeH B PEaKLIMOHHON €MKOCTH
[lJIs1 HEraleHoMN U3BECTH;

KOHTeHHep AJIs NOAauH KoaryyisiHTa MpeAyCMOTPEH B pe3epByape KOary/sLmu;

KOHTEHHep A1 noAaur GproKynsHTa NpeaycMOTpeH B pe3epByape (hioakyisuuu;

BXOAHO€ OTBEpCcTHE nNepBoH MeMOpaHbl 00paTHOro ocMoca JOMOJMHMTENBHO
COCIMHACTCA C YCTPOMNCTBOM MOAAYM MHrHOMTOpa OTNOKEHMH M YCTPOMCTBOM Moaayu
pacTBOpUTENS;

HWKHSAS 4acTh MepBoW MeMOpaHbl 00OpaTHOro ocmoca COSAMHSETCS C MNEpPBbIM
YCTPOMCTBOM XHMMHMUYECKOH OYMCTKHM, @ HUXHSS 4YacTb BTOPOM MemMOpaHbl 0OpaTHOro

0CMOCa COEAMHSAETCA CO BTOPBIM yCTpOﬁCTBOM XUMMHYECKON OYHCTKHU.
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