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posn3a, MpUYeM PeakTop HAXOMUTCS MPU TeMIepary-
pe no mensieit mepe 300°C; orBenenne MgO u3 pe-
aKTopa TePMOTHIPOII3a B TBEP/Oil opme u oTBejIC-
uue coxepskamiero HCl ra3oBoro moToka, MMErOIIETo
Temneparypy mo MeHbineii Mepe 300°C, u3 peakropa
TepMoTuAponn3a; nogada conepxamero HCI razoo-
0 MMOTOKA, UMEIOIIET0 TeMIIEPaTypy 10 MEHbIICH Me-
pe 300°C, Ha cTamuio OXJIAXKICHHS, TAC COMSPKAIIIIA
HCI ra3oBbIif TOTOK KOHTaKTHPYET C OXJIaKIAFOIIEH
XKHUIIKOCTBIO; oTBeneHue coxeprkariero HCl razoBoro
oTOKa ¢ Temrepatypoii ke 150°C co cramum oxia-
KICHUS; TUPKYISIHS OXJIaXKIAIONICH JKUIAKOCTH Ye-
pe3 Termno0OMEeHHHK, T/Ie SHEPTUsl OT OXJIAKAAIOIIEH
KHUJKOCTH TEPEAcTCsl B HArPEBAIOIIYIO JKUIKOCTH,
KOTOpAasi HUPKYJIUPYET U3 TEINI0O0OMEHHHKA Ha CTa THIO
KOHIIEHTpUpOBaHus. M300peTeHre TaKkKe OTHOCHUTCS
K CII0co0y MOIydeHus] KapOOHOBBIX KHCIIOT, KOTOPBIHA
BKITIOYAET, CPEIH MIPOUnX CTaani, 00paboTKy pacTBo-
POB XJIOpHU/Ia MATHHSI, KAK OTMCAHO BBIIIIE.

IV  0SY16810¢



CO1F 5/10, CO1F 5/30, CO1C 51/02, CO1B 7/03 PCT/EP2017/051087

YJIYUIIEHHBIN CTIOCOB OBPABOTKU PACTBOPOB XJIOPUIA MATHUS U
CIIOCOBb ITOJIYUEHMA KAPBOHOBBIX KHUCJIOT

Hacrosimee nzo0peTeHne OTHOCHTCS K crtoco0y 0OpabOTKH pacTBOPOB XJIOPUIA MarHus,
B YACTHOCTH, pPAaCTBOPOB XJIOPHUAA MarHus, TOJYYEHHBIX B pe3yJbTaTe MPOH3BOIACTBA
OpPTaHUYECKUX COENUHEHHMH C MOMOLIbI0 Tpouecca (epmenranuu. Hacrosimee m3oOpereHue
TAKXKE€ OTHOCHTCS K CHocoOy TmojydeHHss KapOOHOBBIX KHCJIOT C TIOMOIIBKO Iporecca
(epMeHTaLMy, B YaCTHOCTH, K Croco0y, B KOTOPOM O0pa3yroTcsi 1 00padaThIBAIOTCS PaCcTBOPHI
XJIOpU/Ia MarHusi.

Kornma xapOOHOBBIE KHCIOTHI MOJMYYAOT B Mpouecce (pepMeHTALNH, YacTO NOOaBISIOT
HEUTPATM3YIOLINI areHT, 4ToObl moanepkuBaTh pH B ONTUMATbHOM IJIsI MHKPOOPTAHHU3MOB
nuanasoHe. HeWTpanusyrolquil areHT 4acTO SBJISIETCSl OCHOBAHUEM, HANpUMeEp, LIEJIOYHOU
COJIBIO HATPUs, Kanmusi, Kajbuus wid MarHus. llpm stom kapOoHOBas kuciora Oyner
NPUCYTCTBOBaTh B (DEPMEHTALIMOHHON cpene B BHJIE €€ COJM, Hamnpumep, KapOOKCHIIATHOW
MarHueBOH COJIU.

KapOoxkcunaTHast MarHueBasi cojib MOXET OBITh IpeBpalleHa B KapOOHOBYIO KHCIIOTY
MyTeM B3aUMOACWUCTBHSI C HeopraHwueckoil kucioroli, Hampumep, HCl. B stom cayuae
kapOokcuaT MarHusi Oyzer mpeBpalleH B KapOOHOBYIO KHCIIOTY M XJIOPUA MarHusi, Mpu4em
nocne il OObIYHO HAaXOAMTCS B BHIE BOAHOro pactBopa. Ilocne ormeneHust xapOOHOBOH
KHCJIOTBI OT PACTBOPA XJIOPHUAA MarHusi STOT PACTBOP AOJIKEH ObITh HOMOJIHUTEIBHO 00padoTaH.
Omva w3 cnocoOoB OOpaOOTKH pPacTBOPOB XJIOPHAA MArHUsl 3aKJIOYAETCS B TMPOBEACHUU
peaKkuuy TEePMOTHUAPOJIN3a TMPH TOBBILEHHBIX TeMIepaTypax, Hanpumep, Bbime 500 °C, rae
XJIOPU/T MarHUsl pearupyer ¢ BOJOH ¢ 00pa30BaHUEM OKCHAA MArHUs M COJITHOM KUCJIOTHI.

CrnocoObl Takoro Tuma omucansl B jureparype. Hampumep, 8 WO 00/17378 omnucan
croco0 TMOJy4eHHsT MOJIOYHOW KHCJIOTHI, TZie B Ipouecce (pepMEHTALUU IOIYyYarT pPacTBOP
JaKTata MarHus. JTOT pactBop Jsaktata MarHus noxnkucisiror HCl, momywast pactsop,
coiep KAl MOJIOYHYIO KHUCJIOTY B PACTBOPE XJIOPUAA Maruusi. MOJIOYHYIO KHCIIOTY U3BJIEKAIOT
u3 pactBopa. [lony4deHHbI pacTBOP XJIOPHIA MATHHUS MOKET OBITh IOABEPTHYT TEPMOTUAPOIIUIY
npu Temneparype no Menbiieid Mepe 500 °C, mpu 3TOM XJIOpPHUJ MarHus B3aUMOJEHCTBYET C
BOJIOM C IMOJYYEHHEM IOpPOIIKAa OKCHIA MArHHsl U COJITHOW KHUCJIOTHL Teruio, Tpedyemoe s
TEPMOTUAPOJIUTUYECKONH peakiuy, oOecreunBaeTcs CKuraHueM Tommea in situ. Cruensl

OpPTaHHUYECKOTO BEIIECTBA IIPU 5TOM BbII'OPALOT.
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B WO 2013/025106 omnucan crnoco® mnojay4eHus KapOOHOBBIX KHCJIOT C IMOMOIIBIO
crioco0a, BKJIFOYAIOLIEro CTaJWHU IMOAKHCIeHUs MarHueBod comu kapOonosoi kucnotsl HCI ¢
o0pa3oBaHMEeM KHCJIOTBI M PAacTBOpPa XJOPWUAA MArHUS, U BBLAEIECHUsS] KUCJIOTHI U3 PacTBOpa
IyTeM OCXIEHMs. Y Ka3bIBAETCs, YTO PACTBOP XJOPHUAA MArHusl MOXeT ObITh 0OpaboTaH myTem
TEPMUYECKOT0 Pa3JI0KEHUs.

B WO 2015/000956 omucaH crnoco0d TEPMHUYECKOrO Pa3jioKEHUs PacTBOPOB XJIOpUIA
MarHusi, B YaCTHOCTH, PACTBOPOB, MOJYYECHHBIX NPH MOJYYEHHH KapOOHOBOH KHCIOTHI MyTEM
¢depmenTaumu. Criocod BKIIIOYAET, B TOM YHUCIIE, CIACAYIOLINE CTaIUH:

- Tojada BOOHOrO pacTtBopa ¢ koHuneHtpammein MgCl, 25-35 % wmacc. B
NpeaBapUTEIbHBINA KOHIIEHTPATOP, /1€ OH KOHTaKTHpYeT ¢ coneprxkamum HCl ra3oBsIM moTokom
¢ TeMrieparypoii no Menbuiei mepe 300 °C,

- ToJa4a BOJIHOTO pactBopa ¢ koHmentpanuein MgCl, 35-45 % macc., moiydyeHHOro B
pe3yibTaTe NPEeABApUTEIBHOIO KOHIEHTPUPOBAHUS, B PEAKTOP TEPMOTHUAPOINH3A, NPHUEM
peaxkTop HaxOAUTCS IpU TeMnepaType no Menblieil mepe 300 °C,

- otBenerne MgO u3 peakTopa TEpMOTHAPONIU3a B TBEPAOH (popme, a Takke OTBEACHUE
cogepxkamero HCl rasoBoro moroka H3 peakTopa TEpMOTHAPOJHN3a, NPUYEM YyKa3aHHBIH
conepsxatmii HCI ra3oBblif moTOK MMeeT TeMmnepaTypy 1o mMenbliei mepe 300 °C,

- nonaya conepakauero HCI razosoro noroka ¢ remnepatypoii no mensiueii mepe 300 °C
B TIIP€IBAPUTENbHBII KOHIIEHTPATOP,

- otBezenue copepskamero HCI razoBoro mortoka ¢ Temmneparypoii He 6onee 150 °C u3
NpeABAPUTETHHOIO KOHLIEHTPATOPA.

XOTsl 3TOT MPOLECC U SBISIETCS MPHUBJIEKATENbHBIM C TOYKU 3PEHUS PELUPKYJIALUN, U OH
MO3BOJISIET OTAENSTh OPraHWYECKHE 3arpsi3HSIONINE BEINeCTBA, HO NIl Hero Tpedyercs
3HAYUTEIHHOE KOJMYECTBO SHEPT UM

B nanHOl 0051acTH TEXHUKHU CYLIECTBYET MOTPEOHOCTH B criocode oOpadoTKH pacTBOPOB
XJIOpUIa MarHus, KOTOpbld Obul Obl Oonee sSHeprerudecku 3(dexTuBeH, uYeM Crocod,
omucanHbii B WO 2015/000956. Hacrosimee wu3o0pereHue obecrneyuBaeT TakOH Crocoo.
Hacrosimee n3o0pereHue Takyke OTHOCHTCS K CITOCOOY MONYyYEHUs] KApOOHOBBIX KUCIIOT MyTEM
¢dbepMeHTanNy, BKIIIOYA0IEMY 00pabOTKy pacTBOPOB XJIOPHIA MAarHHsL.

Hacrosimee nzobpereHne 0THOCUTCS K criocoOy 0O0paOOTKH pacTBOPOB XJIOPU/IA MArHHUS,
BKJIFOYAIOLIEMY CIIENYIOIINE CTAAHH:

- ImoJa4a BOJHOIO PacTBOpa XJOPHUIA MAarHus ¢ KOHLEHTpanuen xnopuaa maraus 10-30

% Macc. Ha CTaJUI0 KOHLIEHTPUPOBAHMSI, I/i€ BOAY BBINAPUBAIOT, B PE3yJbTAaTe YEro MOJyYaroT
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KOHLIGHTPUPOBAHHBIA PAacTBOP XJIOPUAA MAarHus ¢ KOHLeHTpauueil xjopuaa maraus 30-50 %
Macc., MPUYEM CTaIuI0 KOHLEHTPUPOBAHUS NPOBOASAT B OAHY WM Oojiee CTaauIo, TAe IO
MEHbIIEH Mepe OHY U3 CTaguil IPOBOJAT IIPU NOBBILIEHHOM JaBJIEHUH,

- OTBEACHHME KOHLEHTPUPOBAHHOIO pAacTBOpPAa XJIOPUAA MarHus CO  CTaAuu
KOHLIEHTPUPOBAHUS U MOJa4a €ro B PEakTOp TEPMOTHIPOIN3a, IPUUEM PEaKTOp HaXOIUTCS MPH
TeMrepatype no Menblieit mepe 300 °C,

- otBeaenne MgO u3 peakTopa TEPMOTHAPOIU3A B TBEPAOH (popme, a Takke OTBEICHUE
cogepskamiero HCl ra3oBoro moroka, UMeROINEro temreparypy no mesbuieir mepe 300 °C, u3
peaxkTopa TepMOTHPOIIN3a,

- momada coxpepxkamero HCl ra3oBoro moroka, MMEIOLIEr0 TEMIIEPAaTypy MO MEHbIIEH
mepe 300 °C, Ha craauto oxnaxkaeHus, rae conepxkamuii HCl ra3oBbiii MOTOK KOHTaKTHPYET C
OXJIAXKIAIOINEN KUIKOCTBIO,

- otBepenue copnepykamero HCl rasoBoro mortoka ¢ temmepartypoii Hmke 150 °C co
CTaJlUU OXJIAKACHMUS,

- LUPKYJSALUS OXJAXKJAOIIeH SKUAKOCTH Yepe3 TEeIUIOOOMEHHHUK, I/i€é SHEeprust OT
OXJIAKIAIOIEH JKUAKOCTU MEPENaeTCsl B HArpeBarOLIYyI0 JKUIAKOCTb, KOTOpas LUPKYJIUPYET U3
TEII00OMEHHHUKA Ha CTaIUI0 KOHLIEHTPUPOBAHMUS.

Hacrosimee nso0OpereHne Takke OTHOCUTCS K CIIOCOOY MosTyueHus1 KapOOHOBON KHUCIIOTBI,
BKJIIOYAKOLIEMY CJIEAYIOIIHUE CTaIHUHU:

- o0paboTka WCTOYHMKA yrjepoaa Ha craguu (epMeHTauuu ¢ 0Opa3oBaHUEM
KapOOHOBOW KHCJIOTBI, MpHYEM 3Ta CTagusl (EepMEHTALMM BKJIOYAET CTaauu (hepMeHTaluu
UCTOYHUKA YIJepona C IOMOIIBI0 MHKPOOPTaHU3MOB B (DePMEHTAIIMOHHOM OyJbOHE C
oOpazoBaHHeM KapOOHOBOI KHCJIOTHI M HEHUTpPAJIHM3aLUM 10 MEHbLIEH Mepe 4acTh KapOOHOBOI
KUCJIOTHI IyTeM 1OOABJICHHsI OCHOBAHUSI MarHusi, BBIOPAHHOTO U3 OKCH/Ia MAarHUsI M THIPOKCUIA
MarHusi, oJjiy4asi TAKUM 00pa3oM KapOOKCHIIAT MarHus,

- oOpaboTrka kapOOKcUIaTa MarHUsl HA CTaJWU MOAKUCIIEHUS, T1Ie KapOOKCHIIAT MarHUs
koHtaktupyer ¢ HCl B BomHOH cpeme ¢ oOpa3oBaHMEM BOJHOH CMeCH, COIEpIKallei
KapOOHOBYIO KHUCJIOTY M XJIOPUZ MarHHUS,

- obpaboTka BOJHON cMecH, conepskaineil kKapOOHOBYIO KHCIIOTY U XJIOPHI MarHusi, Ha
CTauH pa3zieseHns1, ¢ 00pa30BaHNUEM OTXOJAIIErO MOTOKA, COAEPIKAIero KapOOHOBYIO KUCIIOTY,
Y BOJTHOT'O pacTBOpa XJOPUAA MarHusl,

- ImoJa4a BOJHOIO PacTBOpa XJOPHUIA MAarHus ¢ KOHLEHTpanuen xnopuaa maraus 10-30

% Macc. Ha CTaJUI0 KOHLIEHTPUPOBAHMSI, I/i€ BOAY BBINAPUBAIOT, B PE3yJbTAaTe YEro MOJyYaroT
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KOHLIGHTPUPOBAHHBIA PAacTBOP XJIOPUAA MAarHus ¢ KOHLeHTpauueil xjopuaa maraus 30-50 %
Macc., pU4YeM CTaUI0 KOHLEHTPHUPOBAHMS MPOBOAAT B OJHY WJIM OOJee CTaAHio, IPU 3TOM IO
MEHbIIEH Mepe OHY U3 CTaguil IPOBOJAT IIPU NOBBILIEHHOM JaBJIEHUH,

- OTBEIEHHE KOHLEHTPUPOBAHHOTO pacTBOpa XJOpUAA MarHus CcO CTaauu
KOHLIEHTPUPOBAHUS U MOa4a €ro B PeakTop TEPMOTHIPOIN3a, IPUYEM PEaKTOP HAXOAUTCS MpU
TeMrepatype no Menblieit mepe 300 °C,

- otBeaenne MgO u3 peakTopa TEPMOTHAPOIU3A B TBEPAOH (popme, a Takke OTBEICHUE
cogepskamtero HCl ra3oBoro moroka, UMEIOIIEro temreparypy no menbiiei mepe 300 °C, u3
peaxkTopa TepMOTHPOIIN3a,

- momada coxpepxkamero HCl ra3oBoro moroka, MMEIOLIEr0 TEMIIEPATypy MO MEHbIIEH
mepe 300 °C, Ha craauto oxnaxkaeHus, rae conepxkamuii HCl ra3oBbiii MOTOK KOHTaKTHPYET C
OXJIAXKIAIOINEN KUIKOCTBIO,

- otBepenue copnepykamero HCl rasoBoro mortoka ¢ temmepartypoii Hmke 150 °C co
CTaJluU OXJIAKACHMUS,

- LUPKYJSALUS OXJAXKJAOIIeH SKUAKOCTH Yepe3 TEeIUIOOOMEHHHUK, I/i€é SHEeprust OT
OXJIAKIAIOIeN JKUIKOCTH NepefaeTcs K HarpeBarollell >KUAKOCTU, KOTOpas LUPKYJIUPYeT U3
TEIIO0OMEHHUKA Ha CTaUI0 KOHLIEHTPUPOBAHMUS.

bbu10 00HapyskeHO, YTO Croco0 B COOTBETCTBUH C N300PETEHHEM MOXKHO OCYIIECTBIISThH
sHeprerudecku Oonee 3gpdexTrBHO, YeM crnocod, ommcanHbiii B WO 2015/000956. D10 Oynmer
MOKAa3aHO HUXKE.

B cnocobe, omucannom B WO 2015/000956, wucnapeHue BOObI Ha CTaguM
NPEABAPUTEIPHOIO KOHIIEHTPUPOBAHUSI MPOUCXOOUT B mpucyTcTBUU conepskamero HCI
ra30BOro MOTOKA, MMOJIyUYEHHOT0 U3 PEaKTopa TEPMOTHAPONIN3A, KOTOPBIM UMEeT TeMIEpaTypy Mo
Menbelr mepe 300 °C. DTo sBNSETCS BBITOJHBIM, TaK KakK TEIUIO, MPUCYTCTBYIOIIEE B
cogepxkameM HCl ra3oBoM mOTOKe, HEMOCPENCTBEHHO IOMOTAeT YIPABJISATH BBITAPUBAHUEM
BOIBI B MpeaBapuTeNbHOM KoHueHtparope. Onnako Hamuune HCl orpannumBaer padoty
NpeABapUTEIHPHOrO KOHLEHTpaTopa. B wactHOocTH, uTOOBI mpemorBpatuTh yTeuky HCI B
OKPY’KalOIYI0 Cpeny, TMPeNBaAPHUTENbHbIH KOHLEHTPATOpP NOJDKEH padoTaTh NpHU JABJICHUH,
KOTOpO€ HEMHOro HHXke arMochepHoro. MakcuMmalibHas TeMIlepaTypa pacTBOpa XJIOpUAA
MarHus sIBJII€TCS] TEMIEPATYpPOM KUIEHMs IPU 3TOM JAaBJeHUU. MakcumanbHas KOHLIEHTpaLus
pacTBOpa XJIOpUA MarHus MPU 3TOM MPENCTaBiIseT COOOH HACHIIEHHYI KOHLEHTPALMIO MpPU

3TOU TeMnepaType.
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B crioco0e no HacTosimeMy H300peTeHUI0 CTaaNN KOHLEHTPUPOBAHUS PACTBOPA XJIOPUAA
MarHust U oxnaxneHust conepskamero HCI rasoBoro moroka pasneneHbl TaKuM 00pa3oM, 4TO
OHU OOJIbIlIE HE MPOUCXOIST B TOH K€ CAMOH YCTAaHOBKE. JTO MO3BOJISIET CBOOOJHO BBIOMPATH
JIaBJIEHHE U TEMIIEPaTypy Ha CTaJUU KOHLEHTPUPOBAHUS.

A MMeHHO, B crioco0e COrTacHO M300PETEHHI0 CTAINI0 KOHIIEHTPHPOBAHKS MPOBOAAT B
omHy wiu Oojiee CTaaAHMIO, NMPUYEM [0 MeHbIIeH Mepe OHy M3 CTaaud MPOBOIAT IpH
TIOBBIIIEHHOM JIABJICHUH, TEM CAMBIM YBEJMYHUBAETCS TEMIIEPATypa KUMIEHUsT PaCTBOPA XJIOpHIA
MarHusi. 3T0, B CBOKO OUYepeb, MPUBOIAHUT K YBEJINYCHUIO HACBHIIIEHHOH KOHIIEHTPALUU PacTBOpa
XJIOPU/Ia MAarHusi, YTO TO3BOJSIET IMOJYYUTh OOJiee KOHLEHTPHPOBAHHBIM pPACTBOP XJIOpHUAA
MarHusi JJisli YCTAHOBKH TEPMOTHAPOJH3a 0€3 PHUCKOB, CBS3aHHBIX C MPUCYTCTBHEM TBEPIBIX
YacTUI] XJIOPHIA MAarHusi, KOTOpbIe, HANpUMep, BBI3BIBAIOT 3aKYNOPUBAHHUE IKUIKOCTHBIX
pactpuiiTeNe. B pesynbrare HYXKHO HCHApsTh MEHbIIEE KOJHMYECTBO BOIBI B YCTAHOBKE
TEPMOTHAIPONIN3a, YTO obecredynBaeT >HepreTndyecku Oonee 3(PpQeKTHBHBIM Tpouecc U aaeT
BO3MOYXHOCTh YMEHBIINTh MAaCIITa0 YCTAHOBOK, HAXOSIINXCS HIDKE OT Hee.

JIONMONHUTENbHBIE MPEUMYIIECTBA HACTOALIET0 H300peTeHHss W €ro KOHKPETHbIE
BOIUJIOLIEHUS CTAHYT OYEBHIHBIMU U3 AJbHEHIIEro OMUCAHMUS.

Crioco0 u CBsI3aHHBIE C HUM MPEUMYINecTBa OynyT 00CyKAaTbest Oosee moapoOHO HIDKE.
bynyT caenaHbl CCbUIKM Ha Y€PTEXXU, HO OHU HE OTPAHUYNBAIOTCS NIMU.

Ha ®ur. 1 nokazana oOpaboTKa pacTBOpa XJOPHIA MAarHUs B COOTBETCTBHH C OIHUM
BOIUIOIIEHNEM crnocoba cormacHo u3zobOperennto. Ha @ur. 2 mokasaH crnoco0® monydeHus
KapOOHOBBIX KHCJIOT B COOTBETCTBHH C OAHUM BOILIOLIEHUEM 10 HACTOSLIEMY H300PETEHHUIO.

Ha ®ur. 1 pactBOop Xjopuzaa MarHusi NOAAOT NO JMHUU | B KOHUeHTparop (2). B
KOHIIeHTpaTope (2) BOAY BBIMAPUBAKT U YAAISIOT 1O JuHUH (3). bonee KOHIEHTPUPOBAHHBIN
pPacTBOp XJIOPU/IA MArHUS YAAJSIFOT U3 KOHIEHTpaTopa (2) mo nuHnu (4) U MOJAIOT B YCTAHOBKY
tepmoruaponuza (5). Craguro KOHLEHTPUPOBAHHS MOXKHO NPOBOAUTH B OAHOM MWiM Ooljee
KOHLIGHTPATOpax  (IOTOJHUTENbHBIE  KOHLIEHTPATOPhl HE TOKa3aHbl). B ycraHoBke
TepMorunponusa (5) pacTBOp XJIOpHIAa MarHus KOHTAKTUPYET C TOPSIMUM Ta30M, OOBIYHO
razoo0pa3HbIMH TPOAYKTAMH CrOpaHUs, MONABAaeMbIMU dYepe3 JuHHIO (60). Xyopua MarHus
pasnaraercst ¢ 00pa3oBaHUEM OKCHIA MarHusi, KOTOPbIH OTBOIAT MO JUHUHK (7), U COIEpIKaIlero
HCI razoBoro motoka ¢ temmnepatypoii mo menbineii Mmepe 300 °C, KOTOpBIH OTBOAST IO JIMHUU
(8). Comepsxammii HCl ra3oBblii MOTOK NOAAIOT B OXJAKAAKOIIYK YCTaHOBKY (9), xoTopas
COIEPKUT OXJIAKAAIOIYI0 SKUAKOCTh. Oxnaxxaennsiii copepkamuii HCl ra3oBeiii MOTOK C

temriepatypoit He Oosiee 150 °C oTBonmAT M3 oxnaxnaromeil ycraHoBku (9) depes3 nuam0 (10).
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Oxnakparomasi >KUAKOCTh BBIXOIUT M3 OXJIAKAAIOIEH ycTaHOBKH (9) U ee perupKyIupyroT 10
muann (11) ugepe3 TemnmooOmennuk (12). Kak npasumno, HeOonbinoil cOpoc oxnaxkmaromei
KUAKOCTH OynyT orBoauTh u3 ymHMU (11) mocnme TemnooOMEHHWKA MO JIMHHMH, KOTOpas He
nokazana. B terooOmennuke (12) Tero mepenaercsi OT OXJIAXKIArOIIeH SKUAKOCTH B JIMHUU
(11) x HarpeBatoweii >xunkoct B uHuu (14). JIunus (14) npencrasnser coboil meTito, KoTopas
npoxonuT depe3 TeriooOMeHHUK (12) u xoHuentpatop (2). M3 ®ur. 1 BUAHO, 4TO CHOCOO
COMTACHO M300pETEeHUI0, TAKKUM 00pa30oM, MO3BOJISIET HCIOJIb30BATh SHEPTHIO, 00Pa3YIOLIYIOCS
npu oxnaxnaeHun conepxkamero HCl razoBoro moroka mnpu KOHLEHTPUPOBAHHMU pPACTBOpA
xjopuzaa marHusi 6e3 mpucyrcrus cogep:kamiero HCl razoBoro moroka M pacTBopa XJOpHAA
MarHusi B OJHOH W TOH K€ YCTaHOBKE. JTO MO3BOJSIET HE3aBHCHMO ONTHUMH3UPOBATH CTATHIO
UCTIAPESHUSI.

ITepsoii cragueit ciocoda coOrlacCHO U300PETEHUIO SIBJISIETCS TOAada BOAHOTO PacTBOpa
XJIOpPUA MarHusl Ha CTAIHMIO KOHLIEHTPUpPOBaHHUs. Ha cTagun KOHIEHTPUPOBAHUS KOHLIEHTPALIUS
XJIOpPUa MarHusi yBEJINYMBAETCS 3 CUET MCIAPEHUs BOAbl. BOAHBIN pacTBOp XJIOpHIa MArHMUS,
NpeAHa3HAYeHHbIH JJIs1 CTaJui KOHLEHTPUPOBAHHs, OOBIYHO MMEET KOHLEHTPALMIO XJIOpUAA
maruaus 10-30 % wmacc., B yactHocTH, 15-25 %macc.

OCoOEeHHOCTBIO HACTOSAIIErO U300PETeHUS SIBIIIETCS TO, YTO CTAIHMIO KOHIIEHTPHUPOBAHUS
NPOBOAAT Ha OJHOW MK OoJiee CTafusIX, IPUYEM MO MEHbLIEH Mepe OfHY U3 CTAAUH MPOBOIST
IPU TOBBIIIEHHOM [aBJIEHUH. OJTO YBEJIUYMBAET TEMIIEPATypy KHUIIEHHS pacTBOpa XJIOpHUAA
MarHust ¥ NpH 3TOM €ro KOHLEHTPALMIO0 HacellieHus. lIpeamouruTensHo, Mo MeHbLIEH Mepe
OJIHY CTaJIMI0 HA CTAJMH KOHLEHTPUPOBAHUS BBITIOJIHSIOT MPU a0COTIOTHOM JIABJICHUHU, KOTOPOE
coctasinsieT o MeHbluer mepe 110 kIla (1,1 Gap). MakcuManbHOE 3HAYEHHUE MOXKET COCTABIISITh
1000 xIla (10 ©Gap). Cuwmrator, uro Oonee NPEANOYTUTENILHO TPOBOAUTH CTAJUIO
KOHLICHTPUPOBAHHUs TNPHU aOCOMIOTHOM naasiennu B uHTepBajie 110-300 xIla (1,1-3 Gap), B
gyacTHOCTH, B mHTepBaje 150-250 kIla (1,5-2,5 6ap), ocobenno B uatepsasne 150-200 kIla (1,5-2
oap).

Temmnepatypa pacTBOpa XJIOPHAA MAarHus, MOJY4YEHHOIO Ha CTaJUU KOHLEHTPHUPOBAHMS,
00bruHO Haxomutcsi B uHTepBasie 100-170 °C. IlpeanodyturensHoO, TeMIEpaTypa COCTABISET IO
menbiel Mepe 120 °C, B yacTHOCTH, IO MeHblell Mepe 130 °C, B yacTHOCTH, O MEHbILIEH Mepe
140 °C wnu, B wacTHOCTH, IO MeHbInel Mepe 145 °C. Kak 6bp110 yKa3aHo BbIlIe, O0Jiee BHICOKHE
TEMIIePaTypbl SBISIOTCS MPENNIOUYTUTEIbHBIMY, MOCKOJIbKY OHH TO3BOJIIIOT MOJy4aTh Oonee
BBICOKHE KOHLIEHTpauuu xjopuga wmarHus. C Opyroil CTOpOHBI, €CIU Ui TIOBBILICHUS

TeMmIepaTrypbl TpeOyeTcsl NOMOJHUTENbHAsT SHEPTHsl, 5TO, KOHEUHO, MEHEee NPEANOYTUTENBHO.
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ITosToMy MOKET OBbITh NPEANOYTUTENBHBIM, YTOOBI TEMIIEpPATypa cocTaBisia He Oonee 160 °C, B
yacTHOCTH, He Oonee 155 °C.

Kax Obuto 00bsicHeHO Bbile, B criocode, omucanHoM B WO 015/000956, HEBO3MOKHO
BBITIOJIHUTH CTAIUIO UCTIAPEHUS MIPU TMOBBIIIEHHOM AaBieHun n3-3a npucyrcrsust HCL.

Cranusi KOHLEHTPUPOBAHUS B CIIOCOOE COMMIACHO M300PETEHHIO MOXKET ObITh MPOBEIEHA
B OJTHY WJIM MHOKECTBO CTaauil. B Tex ciy4asx, Koraa CTaauio KOHIEHTPUPOBAHUS MPOBOMST 32
MHOYK€CTBO CTaJIUi, TO MPEANOUYTUTENBHO €€ MOKHO NMPOBOAUTh B 2-10 cTranuii, B 4aCTHOCTH, B
2-6 craauil.

B ongHOM BOIUIOIIEHMM CTaaAMs KOHLIEHTPHUPOBAHUS TPENCTABJISET COOOH CTaJHIO
KOHLIEHTPUPOBAHHS, OCYLIECTBISIEMYIO 32 MHOXECTBO CTaguii, Te map OTBOIST C MEpPBOM
CTaguM KOHLEHTPUPOBAHUS W TOAAIOT B BHJE HATrPEBAIOLICH JKUAKOCTH HA IOCIEIYIOIIYIO
CTagMi0 KOHLEHTPUPOBAHMUSA. B 3TOM BOIUIOIIEHWH TPEANOYTHUTENBPHO  KaXKIYI0 CTaJHIO
KOHLIGHTPUPOBAHMS, 32 HUCKIIFOYEHHUEM MEePBOH CTAAHNH, CHAOXKAIOT MapoM M3 MPEIIIeCTBYIOLIEH
CTaN¥ KOHIIEHTPUPOBAHUS B KAUECTBE HArPEBAOILEH JKUIKOCTH.

B onmHOM  BOMJOIIEHWHM  MHOTOCTQAMHHOE  KOHLIEHTPUPOBAHHE  IPOBOIAT B
MHOTOKOPITYCHOM  HCmapuTene.  MHOTOKOpPHyCHBIH — HCHAapUTENb  BKJIOYAET  Habop
UCTIAPUTENBHBIX COCY/IOB, I'Zl€ KaKOBIH COCyA paboTaeT MOA MAaBlIEHHEM, KOTOPOE HUXKe
JaBlIeHNs, 4eM B npenpiayiieM cocyne. [Tockonpky Temneparypa KUNEHHUs BOJbl YMEHBIIAETCS
IO Mepe YMEHbIIEHMs [aBJICHHs, Iapbl, BBIKUIAKOLINE W3 OAHOTO COCYNa, MOTYT ObITb
UCIIOJNIb30BAHBI JUJIsI HArpeBa CIEAYIOLIEro, U TOJIBKO MEPBbIi COCya (HAXOMAIMUICS MPU CAMOM
BBICOKOM JIaBJICeHWH) TpeOyeT BHEUIHEro HMCTOYHHKA Teruia. MHOTOKOPIYCHbIE HCIApUTENN
U3BECTHBI B TEXHUKE U HE TPEOYIOT 3/1€Ch NaJbHENUIIErO Pa3bsICHEHMSI.

B  omHOM  BOIJIOIIEHWH  TO  HACTOSIEMY  W300pPETEHHI0  HCHOJB3YIOT
NAPOKOMITPECCHOHHOE HCMAapeHHe Ha CTaJuu KOHLEHTPHPOBAHUS B CIOCOOE COTJIACHO
M300pETEeHNIO, WJIM HAa ONHOW Wiu Oonee ero craauu. IIpu mapoKOMIpecCHOHHOM HCHapeHUH
nap, OOpa3yIOIIMICS MpH HCMAPEHUH, CKUMAIOT, HAIPUMEP, C TIOMOLIBI) HAarHETATels,
KOMIIpECCOpa MJIM CTPYHHOTO 3KEKTOpa JJIsl YBEJIUUEHUs! AaBiieHHs. [10CKONbKY yBEIHUYEHHE
TaBJIEHHUs TIPUBOIUT K YBEJIMYCHUIO TEMIEPATypbl KOHACHCANH, Nap MOXHO PELIUPKYJIHPOBATH
B KayecTBE HArpeBalolIed cpenpl sl  KOHIEHTPHPYEMOrO pacTBOpa, W3 KOTOPOTO
NEPBOHAYAIBHO T€HEPHUPYETCs Map. DTOT MPOLECC MHOITA HAa3bIBAIOT MAPOKOMITPECCHOHHOM
mactiusimued (IIKJT). B tex cnydasix, koraa ckaTue BBIMTOTHSIIOT MEXaHUYECKHIMHU CPEICTBAMH,

3TOT TMpPOLECC WHOTAA TakXKe Ha3blBAIOT MeXaHW4ecKol pekomnpeccuern mnapa (MPII).
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ITapokOMIIpeCCHOHHOE HCMApeHHe W3BECTHO B JaHHOW obOmactu u He Tpelyer 3xech
JAJbHENIIErO pa3bsCHEHUS.

B nomonHeHue k mpuuMHAM, NPUBEIAEHHBIM BbIIIE, HCIIOJNB30BAHHE MHOTOCTAAHHHOIO
KOHLIEHTPUPOBAHHUS TAKXK€ MOXKET ObITh NMPENOYTUTEIbHBIM B ClIydae, KOTJa pacTBOP XJIOpHUIA
MarHusi COJAEPKUT 3HAUUTENIBHOE KOJUUYECTBO JIETYUUX OPraHUYEeCKUX COEJUHEHUN. ITO MOXKET
ObITh, HApUMEP, B TOM Clly4ae, €CJIM PacTBOP XJIOPUAA MArHusl MOJYYalT CrnocoOoM, B
KOTOPOM MPUCYTCTBYIOT OPTaHHMUYECKUE COSNUHEHHs, HAanpuMep, B popme SKCTpareHToB. B aTom
cllydyae TMpU HCIOJNb30BAHUM MHOTOCTAJUIHOIO KOHILIEHTPUPOBAHUS Ha TMEpBOM CTaauu
UCIIApEHUs] MPOUCXOIAUT YAaJleHHE JIETYyYUX OpPraHMYeCKUX KOMIIOHEHTOB U OTHOCHUTENIBHO
OTPaHUYEHHOIO0 KOJMYeCTBa BOABI, & Ha JalbHEHIINX CTaAUsIX MCHAPEHHUs] MPOUCXOIUT
yJajieHue OCHOBHOTO KOJMYecTBa BOAbl. B OAHOM BOMUIOIIEHHH CTaAusl KOHLEHTPUPOBAHUS B
crioco0e COrylaCHO HM300pPETeHHI0 MPEACTaBIsieT COOO0H MHOroCTaAMKHHOE KOHLEHTPUPOBAHHUE,
rIe B KOHLEHTPHUPOBAHHOM MPONYKTE, MOJYYEHHOM Ha MEpBOW CTaauH HCMapeHus, odimee
cozeprkaHue eTy4unx opranudeckux coenuHennii (JIOC) cocrasnsier no meHsineit mepe 50% ot
COJIEp>KaHUs JIETYYHX OPraHUYEeCKUX COEJUHEHUI B BOAHOM PacTBOpE, MOJABAEMOM Ha MEPBYIO
CTaJHIO UCTAPEHMs], B YACTHOCTH, MO MeHbIlel Mepe coctasisieT 30%, Gosee npennoYTHTENbHO
no MeHbineii mepe coctaBinser 15%. IlpenmoutuTenbHO, 4TOOBI B KOHLEHTPUPOBAHHOM
NpoAyKTe mocje mepBoil craauu ucnapenust copepxkanne JIOC cocraBmsuio He Oonee 1000
gact./mMiH. (0,1 % wmacc.), B yactHocTH, He Oojiee 500 yacT./MNH., B 4acTHOCTH, He Oonee 200
yacT./MiH. JleTy4une opraHu4yeckue COeANHEHUs ONpeNeIeHbl B KOHTEKCTE STOr0 ONMHMCAHHS KaK
COEMHEHUs], KOTOpBIE SIBJSIFOTCS OoJjiee JIETy4MMH, 4YeM BOJA, B YCJIOBUSIX MEPBOW CTAIUH
ucrnaperusi. TepmuH «Ooyiee NeTyduil» O3HAYAET, YTO NPOLIEHTHOE COMEPKAHHUE JIETY4Yero
KOMITOHEHTa, KOTOPBII MCHapseTcss Ha MEPBOH CTaAMM HCMAPEHUs, OOJbINe, YeM MPOLIEHTHOE
coJiep>kaHue BOJbI, KOTOpasi UCMapsieTCsl Ha NePBOM CTaANM UCTIAPEHMUS.

Ha cragumn xOHIEHTpUpPOBaHUS BOAY BbINAPUBAIOT, MOJydYasl BOIHBIN pacTBOp XJIOpHIa
MarHusi, B KOTOPOM KOHIEHTpAlMsl XJIOPHOAa MAarHus BbIIIE, YeM KOHLEHTPALUsl HCXOIHOTO
pacTBopa. B KOHIIEHTPHPOBAHHOM pacTBOpE XJIOpUAA MarHus, IMOJYYEHHOM IIOCNe CTaauu
KOHLIEHTPUPOBaHHs (OQHOCTaNUITHAsT WIM MHOTOCTAIUiTHAs1), OOBIMHO KOHIEHTPALUsS XJIOPUAA
Maruaus cocrasysieT 30-50 % macc., B yactHocTH, 35-48 % Macc.

ITpenmymiecTBo crmocoba COTJacCHO HM300PETEHHMIO 3aKJII0YaeTcs B TOM, YTO Ha 3TOH
CTagl MOTYT OBITh TOJyY€HBbl OTHOCHUTENBHO BBICOKHE KOHLIEHTPALMH XJIOPHIA MArHus, 4TO
IPUBOAUT K TOMY, YTO B YCTaHOBKY JJIsl TEPMOTUAPOIN3A MOCTYNAET MeHble Bozabl. [losTomy

NpeAnIOYTUTEIIBHO, 4TOOBI pacTBOp XJjIOpHuaa MarHus, HOCTyrIaI-OH_[I/Iﬁ Ha TECPMOTrUAPOJIN3, UMEII
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KOHIIEHTpaIMio 1o MeHbInel mepe 40 % macc. B yacTHOCTH, MOXKeT OBITh PEANOYTHTEbHBIM
untepBan 44-47 %macc.

Kak yka3aHo BbIllle, TeMIepaTypa 3TOTO PacTBOpa MOKET OBITh JOBOJIBHO BBICOKOIA,
Hanpumep, 1o mensblueit mepe 120 °C, B wactHocTH, o MeHbIueit mepe 130 °C, B yacTHOCTH, IO
menbiieit mepe 140 °C wnum, B yacTHOCTH, IO MeHbInel mepe 145 °C. Kak Obu1o yKka3aHo BBbILIE,
IpU TAaKUX BBICOKUX TEMIIEPATypax pacTBOP IMO-TIPEKHEMY OyIeT HaXOOUThCS HHXKE €ro
KOHIIEHTPALIMU HACBIIIEHUs, TEM CaMbIM YMEHbIIAETCS PUCK OOpPa3OBaHMs TBEPABIX YACTHII
XJIOpUIA MarHus, MPemsITCTBYONX 00paboTke pactBopa. st HOnmoJHUTENbHON HHpOpMAIUH
CleNlaHa CChUIKA HAa TO, YTO OBbLIO YKa3aHO BBIIIE ISl PACTBOpPA, MOJYYEHHOTO HA CTaJHH
KOHIIEHTPUPOBaHUSI  (KOTOpBIA  SIBNIIETCST  PAacTBOPOM,  TOJABAa€MbIM B  YCTAHOBKY
TEPMOTHIIPOJTH3A).

Crenumanucty B AaHHOW oOnactu OymeT O4YEBHUIHO, YTO TEMIIEpaTypy, HaBICHHE U
KOHIIEHTPAIIMIO PAacTBOpa XJIOPUAA MAarHusi, MOJYYEHHOTO Ha CTaguu KOHLEHTPUPOBAHUS U
HATIPABJIIEMOTO B PEAKTOpP TEPMOTHUAPONH3A, CJIeNyeT BbIOMpPATh TaKUM 00pa3oM, YTOOBI
pPacTBOp HAXOMUJICS B XKHUIKOU (hase v He comepskall TBEPbIA OCAIOK XJIOPHIa MATHHSI, KOTOPBIH
Oyzer mpernsTCTBOBAaTh AaJIbHEHIIeH 00padoTke. B KOMIETeHIINIO CHeNaiNCcTa BXOOUT YMEHHE
cbamaHCHpPOBaTh 3THU MapaMeTPbl HA OCHOBE PYKOBOACTBA, JAHHOTO B 3TOM omucaHuu. bosee
KOHKPETHO, B OJHOM BOIUIOLUICHHH pPAacTBOpP, IMOAABAEMbIi B YCTAHOBKY TEPMOTHUAPOIIH3A,
JOJDKEH cofeprkath He Oonee 1 % Macc. TBepabIX 4acTHII, B 4aCTHOCTH, He Oonee 0,5 % macc., a
Jydiire, B 4acTHOCTH, He Oonee 0,2 % wmacc., emre aydine, B yacTHOCcTH, He Oosee 0,1 % macc,,
nake Jydine, B 4acTHOCTH, He Oonee 0,05 % wmacc. unu He Oonee 0,01 % macc. B omHOM
BOTLIOIIEHHUH PACTBOP, MOJABAEMbII B YCTAHOBKY TEPMOTHAPOININ3A, TIO CYIIECTBY, HE CONEPIKHUT
TBEPABIX YACTHII.

l'a30BBIil MOTOK, coAepKaIMil BOAY, OTBOAST CO CTAAUM KOHLUEHTPUPOBAHUS, U OH
MOXeT ObITb 00paboTaH MO JKENAaHUI0, HapUMep, MyTeM KOHIEHCALUU BOABI IJIsI BBIPAOOTKH
TerIa.

BonHbiii pacTBOp XJopHIa MAarHus, TOJYYEHHBIH HA CTaAWH KOHLIEHTPHPOBAHWS,
MOJAIOT B PEAKTOp TEPMOTUAPOJHM3a. B peakTope TepMOrHAPON3a XJIOPUI MArHUSI PEArHpYeT C
BOnOM c obOpasoanuem okcuzpa marHus u HCI. Ilomxopsimme ycTpoicTBa Il NpPOBENEHUS
CTaluM TEPMOTHIPOJIN3a, TaKXKe OO03HAYEHHOMN 371eCh KaK CTalus TEPMHUYECKOTO Pa3JIOKESHUSI,
W3BECTHBI B JJAHHOW oOjacTu TexHuku. Hampumep, MOXKHO HCIOJIB30BATh MEYb IUII OOXKHUTa C
pacmbUICHUEM WJIH TeYb JJisi 00XKUTa ¢ MCEBIOOKIDKEHHBIM clioeM. Takue yCTpoWCTBa MOKHO,

Hanpumep, npuodbpectu B SMS Siemag, Andritz, Tenova u CMI Chemline. Ilpennoururensao
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UCTIONIB3YIOT Te4b s oOxura ¢ pacnbiieHueM. Ileub ans oOkura ¢ pacmbUIEHHEM HMEET
HU3KHE OHEPreTUYeCKHe 3aTpaThl (TakKke IO CPaBHEHHUIO C TMe4Ybl0 Ul o0Xkura c
IICEBAOOXIIKEHHBIM ~ CJIOEM), TOCKOJIBKY Uil Hee TpeOYIOTCS OTHOCHUTENbHO HM3KHE
TeMITepaTypbl (Kak OMUCAHO HUXKeE). BUIo Takke NOMONHUTENbHO OOHAPYKEHO, YTO B MEYH JJIS
o0kura ¢ pacrbUieHHeM O0pa30BBIBAIMCH PEAKLIMOHHOCTIOCOOHBIE 4yacTulibl MgO, KOTOpbIe
XOpOLIO TOAXONAT Ui MUCIIOJNb30BAaHMUS B KAauecTBE HEUTPAJIM3YyIOINEro areHra Ipu
¢depmenTaumu. Tepmudeckoe passioKeHHE TPOBOIST mNpu Temrmeparype He menee 300 °C,
KOTOpasi SIBJSIETCS. MUHUMAJIBHOM TEMIIEPATy PO, P KOTOPOH npoucxoaut pasnoxkenne MgCl,.
TepMudeckoe pasyioskeHHe MPEANOYTUTENBHO MPOBOAAT MPU TEMIIEpaType, COCTABISIOLIEH Mo
meHnbineir mepe 350 °C. Uz-3a 3arpaT sHepruu, TeMreparypa MPENNOYTHTEIBHO COCTABIISIET
Hiwke 1000 °C, 6onee npeanoututensHo HKe 800 °C, eme Oosee npennoyTuTeabHO Hibke 600
°C. Kpome Toro, Mcrnonb30BaHHE€ CIHLIKOM BBICOKOM TeMIepaTypbl Ha CTaJAUU TEPMUYECKOTO
Pa3NOKEHUs]  HEXKENATENbHO, IOCKOJIbKY  YMEHBIIAETCS  PEaKLHOHHAas  CHOCOOHOCTh
oOpasyromerocss MgO, Tak 4uro oH OyneT MeHee MOAXOIUTH U WCIOJb30BAHUS B KAUECTBE
HeWTpanusyrouero areHra npu ¢epmeHtaunu. Hampumep, Ttemmnepartypa, NpH KOTOPOH
MIPOUCXONIUT TEPMHUYECKOE pa3jIokKeHue, Moxker cocTaBisaTh 350-600 °C wumm 400-500 °C.
VYka3aHHas TeMrepaTrypa - 3TO TeMIIepaTypa ra3os, KOTAa OHU BBIXOAAT U3 YCTAHOBKU.

Tepmuyeckoe  pasnoxxeHue, IpUMEHsEMOe B HaCTOSLIEM N300peTeHNH,
IPEeANOYTUTENBHO poBoAT npu aasieHun 10-1000 xI1a (0,1-10 Gap). OpHaKO HCIOIB30BAHKE
HOBBILIEHHOTO AABJICHUSI MOXET OBITh HEXKENAaTeJIbHBIM M3-3a TOBBIIEHHOI'O PUCKA KOPPO3UH B
HIDKECTOSIIIUX YCTAHOBKAX IO MpHYMHE HeBO3MOkHOCTH KoHzaeHcanmu HCl. Tepmuveckoe
pa3NoKEHHE MPEANOUTUTEIBHO MPOBOAAT MPH aTMOC(HEPHOM IaBJIEHUH, B YaCTHOCTH, TPHU
UCTIONIb30BAHUKM MMe4Yn Uit oOkura, 4YroObl m30exaTh HEHY)XXHBIX SHEprosarpar |
HEOOXOIMMOCTH A0pPOroro oOOpyIOBaHHS BBICOKOTO AaBiieHHs. JlaBlIeHHE MPEArOYTHUTEIBbHO
MO3KET HaxonuThes B auamnazone 90-100 kIla (0,9-1 6ap) mist mpenoTepamnenus Beiopoca HCI.

[Tocne craguu Tepmudeckoro paznokeHust MgO ynansitor B TBepaon gopme. OH MOXeT
ObITe 0OpabdoTan mo kemanuto. OnHA U3 BO3MOXKHOCTEH 0OpabOTKH 3TOro mMarepuana Oyaer
pPacCMOTpEHaA naee.

Conepsxamuit HCI ra3osslit motok ¢ temneparypoii mo menbiueii mepe 300 °C orBozsT
CO CTaAuM TEPMHUYECKOrO pa3JIOKeHHs W MNOJAIOT Ha cTaguio oxjaxaeHus. Ha craauu
oxnaxnaeHust copepkamuii HCl ra3oBblii MOTOK KOHTAKTUPYET C OXJIAKAAIOLIEH JKUAKOCTBIO.
Temnepatypa comepxkamero HCl rasoBoro moroka, mopaBaeMoro Ha CTaIui0 OXJIAKACHUS,

HaxXoAuTCsd B OMUAINIA30HC, VYKA3aHHOM BbIIIC [JIsI TEMICPATypbl BO BpEMs CTaauU
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tepmoruaponusa. Konuenrpauust HCI B ra3oBoM noToke 0OBMHO HAXOMUTCS B AuanasoHe 5-15
% macc., B yactHocTH, 7-12 % macc. Copepaxanuit HCl razoseiii motok o0bdHO comep:kut 20-
50 % wmacc. Bombl, B 4dacTHOCTH, 30-45 % wmacc. B 3aBHCHMOCTH OT JOIOJHUTEBHBIX
koMmroHeHTOB coneprkamuii HCl ra3oBblii MOTOK OOBIMHO COXEPKUT MO MeHblIel mepe 25 %
MacC. MHEPTHOTO ras3a, B YaCTHOCTH, MHEPTHOTO ras3a, BHIOPAHHOTO W3 TPYIIbI, COCTOSINEH U3
N,, CO; u ux cMeceid (Takux Kak BO3IYX). ITO MOXKET MPOUCXOIHUTb, HAIPUMEP, B PE3yJIbTaTe
TEPMOTHIPOJIN3a, MPOBOAUMOIO B NMPUCYTCTBUU MHEPTHBIX Ia30B, HAMpHUMEP, B MPUCYTCTBUU
Bo3nyxa. KOHLIEHTpanyss MHEPTHOTO ra3a MOXKeT OBITh BBILNIE, HANMPUMEpP, COCTABISTH II0
MeHbine mepe 50 % macc. B omHom BomnomeHun raz Moxker cozgepsxkatb 40-80 % wmacc.
razoobpasnoro azora. ['a3 mMoskeT comepxkatb 1m0 95 % wmacc. wHepTHOro rasa. B omHOM
BOILIOLICHNH ra3, MoJy4eHHbI npu tepmoruaponusze MgCl,, cogepxxur 40-50 % macc. N, 0-5
% macc. O, u 5-15 % macc. CO,.

Conep:xamuii HCI razoBblit moTok ¢ Temmneparypoii He 6omee 150 °C oTBOmAT O cTamuu
oxyaxaeHusi. Ero MOKHO MCIIONIb30BaTh 110 JKEJAHUIO JTHOO KaK Ta30BbIHA MOTOK, OO MOCHE ero
npespamiennss B BonHbiii pactBop HCl. Opun Bapuant mist obpabotku conepskamero HCI
ra3oBoro noroka oyner oocyxnarbcs panee. Conepxkammii HCl ra3oBbiii moTOK OOBIYHO IMEET
TeMnepatypy B nuanaszone 90-150 °C, B wacrocty, 100-120 °C.

Jns coctaBa copepskatnero HCI ra3oBoro notoka, OTBEAEHHOTO CO CTAUH OXJIAXKIEHHUS,
ClelaHa CCbUIKA HAa TO, 4YTO yKasaHo Beime miusi comepkamero HCl rasoBoro mortoka,
MOCTYMAIOIIErO Ha CTAUI0 OXJIAKICHUS.

Oxnaxxparomasi  SKUAKOCTb, HCIOJNb3yeMasi Ha CTaAuM  OXJIAKACHUS, OOBIYHO
npeAcTaBysieT COO0M BOAHYIO JKUAKOCTh. HyKHO OoTMeTHTB, uTO HekoTopoe konndectBo HCI u3
cogepkamero HCl ra3oBoro moToka MOXKET pPacTBOPSATHCS B OXJIAXAAKOMIEH JKUAKOCTH, HYTO
npuBoauT k obpaszosanuto pacreopa HCl. Kpome Toro, conepskamuit HCI ra3oBbIii MOTOK MOKET
COJZIEpKaTh HEKOTOpOE€ KOJIMYECTBO IbUIEBUJHOTO OKCHIA MAarHus, NOJY4YEHHOrO Ha CTaauu
TEPMUYECKOTo pasnokeHus. OH Takke OymeT pacTBOPATHCS B BOAHOH »kuakocTH. [Ipu 3TOM,
Jla’ke KOrja MpoLecC HAUMHAIOT, UCIOJb3Ysl BOYy B KadecTBE OXJIaXAarollel *KUAKOCTH, TO BO
BpEMsI IPOLIecca OXJIAXKIAFOIIAs JKUIKOCTh OOBIYHO OYyAET MPEACTaBISTh COOOH KHCIBIH PacTBOP
xjopuaa Maraus. UtoObl nmpenoTBpaTuTh Hakomenne xuopuaa maraus 1 HCl B oxmaxnarormei
KUIKOCTH, HEOOJbIIAasi 4acTh OXJAKIAIOMEH JXUIKOCTH MOXeT OBbITh yAalleHa W3 CHCTEMBL
Bona mosker ObITh noOaBiieHa AJisi KOMITEHCALUU YIAJCHHOW OXJIAXKTAOLIeH >KUIKOCTH. B

KOMIIETEHLIUIO CIIeLHAINCTA B JAHHOH 00JIaCTH BXOAUT PEIICHHE 3TOH MPOOJIEMBI.
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Oxnaxaaroly0  SKUAKOCTb  PELUPKYJIMPYIOT  4Yepe3  SKMIKOCTHO-)KMIKOCTHBIN
TEIUIOOOMEHHUK, TI7l€ SHEPrHsl OT OXJAKAAIoIEeH KUIKOCTU IepelaeTcs K HarpeBarolien
KUIAKOCTH, KOTOpasi IUPKYJIUPYET OT TeIIOOOMEHHUKA HA CTAANI0 KOHLEHTPUPOBaHUS. Takum
obpasom, osHeprus or ropsiuero conepxkamero HCl rasoBoro moroka mnepemaercss K
OXJAKIAOMIEH >KUAKOCTU HAa CTaAUM OXJAXKIEHUs, 3aTeM MepefaeTcs K HarpeBaroLiel
JKUJKOCTH B TEIUNIOOOMEHHHUKE U, HAKOHEL, MepefaeTcss Ha CTAAHI0 KOHLEHTPUPOBAHUS, TAE C
MOMOILIBIO HEE MPOUCXOAUT HCHAPEHHE BOABI AJI YBEJIWYEHUs KOHLIEHTPALIUM pacTBOpa
XJIOpUAA Mar"usl.

TennooOMEHHMKH M WX SKCIUTyaTallMs W3BECTHBI B TEXHUKE M HE TPeOYyKOT 31ech
DambHEHIIero pasbsCHeHUs. MoKeT ObITh NPEeNNnOYTHTENbHBIM, YTOOBI OXJAKAAKOLIAs |
HArpeBarollasi JKUAKOCTH TOMABAJIUCh B TEIJIOOOMEHHHK MPOTHBOTOKOM, ITOCKOJIBKY 3TO
NPUBOIUT K 3PPEKTUBHOMY TETIO0OMEHY HM3-3a OONbLION pasHoCcTH Temneparyp. Kak nsBecTHO
CHELHANNCTY, B JKUAKOCTHO-KHIKOCTHBIX TEINIOOOMEHHHKAX HarpeBaromas >KUAKOCTb He
HaXOAMUTCA B HEMOCPEACTBEHHOM KOHTAKTE C OXJaXJarolleld >XUAKOCTbIO. OJTH SKUAKOCTU
HAXOJATCA B KOCBEHHOM KOHTAKTE, B PE3yJIbTaTe 4Eero SHEPrusli MOXKET NepeAaBaTbCsl OT OOHOU
JKUJKOCTH K APYrOM.

IIpupona HarpeBaroLIel *KUAKOCTH HE SIBISETCA KPUTHYECKOH ans nzobpereHus. Boma
ABJIAETCS. MOAXOASIIENH CpPenol, HO BO3MOXKHBI M Apyrue >kuaxkoctu. Crnenuanuct B AaHHOU
o0J1acTH MOKET BBIOPATh MOAXOASINYIO JKUAKOCTb.

Temnepatypa oxnaxgaroleil KUAKOCTH, BBIXOMALIEH CO CTAJUU OXJIAXKACHUS U Nepen
MOCTYTJIEHHEM €€ B TEIJIOOOMEHHHK, OObIMHO HaxoauTces B auanasone 90-150 °C, B yacTHOCTH,
100-120 °C. Tounas Temmeparypa OyIeT 3aBUCEThb, CpPeId MPOYEro, OT TEMIEpaTyp, MpHU
kotopbix conepakauii HCl ra3oBblil MOTOK MOCTYMAET U MOKUAAET OXJIAXKAAIOIIYIO YCTAHOBKY U
TOYKU KHIMEHUs OXJIAKAAOLIEH >KUAKOCTU. B 3TOM KOHTEKCTe cileayeT OTMETHUTh, 4YTO
TEMIIepaTypa KUIEHUs OXJIAXKIAFOIIeH KUIKOCTH MOKET ObITh 3HauUnTeNbHO Bhime 100 °C u3-3a
NPUCYTCTBHS pacTBOpeHHOro xjopuna Maraust u HCI.

B rtemooOMeHHUKE — Temmeparypa  OXJaXAalomedl  KUAKOCTH  YMEHBINAETCS.
Temmepatypa oxnakgarommei XKUIKOCTH MPH €€ BBIXOAE U3 TeINIOOOMEHHHKA 110 MEHbIIEH Mepe
Ha 2 °C, B yacTHOCTH, IO MeHblIeld Mepe Ha 5 °C, B HEKOTOPBIX BOIUIOLIEHMSIX MO MEHbLIEH
Mepe Ha 10 °C HmwKe TeMmeparypbl OXJAKAAOMIEH >KUAKOCTU MPU €€ MOCTYIUICHUH B
teruiooOMeHHuK. Kak mpaBumiio, Temmneparypa OXJIaXKAAKOLIeH XUIKOCTH NPU €€ BBIXOAE U3
TeruiooOMeHHrnka Haxonutcsi B mHTepBajite 80-120 °C, B 3aBUCHUMOCTH, CpeOu MpPOYero, OT

TEMIICPATYPbI OXJ'[EDK)I&IOH.[GFI JKUOKOCTU IIEPEA €€ BXOAO0M B TEMI000OMEHHUK.
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Kak o4eBHOHO CIEIMANUCTy B JaHHOW OOJIACTH, MOCKOJBKY LENBI0 TEIIOOOMEHHUKA
ABJIAETCS TMeperladya Terla OT OXJAKAAoUeH JKUAKOCTHM K HarpeBarolled KUIKOCTH,
TeMITepaTypa OXJIAKIAIOMIEH XKUIKOCTH OyAET BbILIE TEMIIEPATYPbl HArPEBAIOLIEH KHIKOCTH T10
MEHbIIEH Mepe B OTHOM MECTE, TI€ ABE JKUAKOCTH HAXOAATCSl B KOCBEHHOM KOHTAKTe.

HarpeBaromasi  JKUAKOCTh ~ LUPKYJIUPYeT OT  TeIIOOOMEHHHMKAa HAa  CTaIUI0
KOHLIEHTpUpOBaHus. TemmepaTypa HarpeBarollell JKUIKOCTH TPU TMOCTYIUIGHUH €€ B
TEIIOOOMEHHUK 1O OOJNbINEH YacTH Takas jke, KaKk U TeMIlepaTypa OXJIKAAIOLIEH KHIKOCTH
NpU BBIXOZE €€ U3 TeriooOMeHHuka. Kak mpaBmiio, Temmeparypa HarpeBarollel >KUAKOCTH,
KOIZla OHa TMOCTyMaeT B TEIIOOOMEHHUK, Haxomutcs B mHTepBasie 70-95 °C. Temmepartypa
HarpeBarollel KUIKOCTH, KOTJ]a OHA BBIXOIHUT M3 TEINIOOOMEHHHKA, 1O MeHbIned Mepe Ha 2 °C,
B YACTHOCTH, IO MeHblIel Mepe Ha 5 °C, B HEKOTOPBIX BOIUIOLIEHUSIX MO MeHblieil Mepe Ha 10
°C BBIIIE TEMIEPATYyPbl HATPEBAOLIEH JKUAKOCTH, KOTAAa OHA MOCTYMAET B TEII00OMeHHHK. Kak
NPaBUJIO, TEMIIEPAaTypa HArpeBarOIIeH *XKUIKOCTH Ha BBIXONE M3 TEIUIOOOMEHHHKA COCTABJISET
85-115 °C.

Harpesaromass XUAKOCTb LUPKYJUPYET K KOHLEHTPAaTOpy, IZ€ OHEprus OT Hee
nepenaeTcs K KOHLIEHTPUPOBAHHOMY pacTBOpY XJjopujaa MarHusa. Harpesaromasi >KUAKOCTb
OOBIYHO HE HAXOAWTCS B HEMOCPEACTBEHHOM KOHTAKTE C PACTBOPOM XJIOPHAA MarHus Ha CTaJANU
KOHLEHTpUpOoBaHus. KOHTAKT SBISAETCS KOCBEHHBIM, TaK YTO SHEPrHsl MOKET NepenaBaThCsl OT
HarpeBaromeld JKHIKOCTH K MCIapsieMOMY pacTBOPY XJIOpUAA MAarHus. OJTO MOXeT OBITh
OCYIIECTBJICHO PA3JIMYHbIMU crioco0amu, 4To OyJeT O4YeBHOHO U CIIELHANCTAa B TAHHOH
obnactu. Hampumep, 3T0 MOXKeT ObITh OCYIIECTBJCHO MyTE€M HENMOCPEACTBEHHOH LIHPKYJISIUH
HArpeBarOLICH KUIKOCTH Yepe3 HAarpeBaeMyt0 CTOPOHY KOHLIEHTPATOpa. ITO TaKkKe MOXKET ObITh
OCYILECTBJIEHO KOCBEHHO IMyTeM LMPKYJSLUU HarpeBaroliell >KUAKOCTH 4epe3 HarpeBaeMylo
CTOPOHY KOHLIEHTPaTOpa WJIM KOCBEHHO IyTeM, HapuUMep, NMyTeM LUPKYJSILUU HarpeBaroLiei
KUIKOCTH 4epe3 (BaKyyMHBIH) pacIIUpHTENb ¢ 0Opa3oBaHHWEM Mapa, KOTOPbIA OTHAET TEIlIo
KOHLIEHTpPaTOpy. BrIOpaHHOE BOIJIOIIEHNE 3aBUCUT OT TOTO, UTO SIBJISIETCS] IPEATIOUTUTENIbHEE B
Ka4yeCTBe HarpeBarollero 3JeMeHTa KOHLEHTpaTopa ropsdas >KuakocTh wiu nap. Crnenuanuct B
TaHHOW 00J1aCTH MOKET BBIOPATh MOAXOISIIYI0 KOH(DHUTYPAITHIO.

Criocob corimacHO u300peTEeHUr0 OCOOEHHO MOAXOMUT IJIsi BKIFOYEHHS] B CIIOCOO
NOJIy4EHHUS] OPTraHUYECKUX KOMIIOHEHTOB, B YACTHOCTH, KAPOOHOBBIX KHCJIOT C UCIIOJIb30BAHHEM
cragnu pepMEeHTALNH.

B oxgHOM BOmuomeHn# u3o0pereHune, TaKUM 00pa3oM, OTHOCHUTCS K CIOCOOY MOTYy4eHUs

Kap6OHOBOﬁ KHUCJIOTBI, BKJIIOYAOMEMY CIICAYIOIIUEC CTaAUHN!
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- o0OpaboTka WCTOYHMKA Yyriepoga Ha craguu (¢epMeHTauu ¢ oOpa3oBaHUEM
KapOOHOBOW KHCJIOTBI, NMpHYEM 3Ta CTaaus (PepMEeHTAlMM BKJIIOYAeT CTaauu (pepMeHTauuu
UCTOYHHMKA YIJIEPOAa C MOMOLIBI0 MHKPOOPraHU3MOB B (DepPMEHTALIOHHOM OyJbOHE C
oOpa3oBaHueM KapOOHOBOW KHCJIOTHI M HEHTpaIM3allMy MO MEHbLIEH Mepe 4acTH KapOOHOBOH
KHCJIOTBI ITyTeM N00aBJIEHNUST OCHOBAHUSI MArHUS, BBIOPAHHOT'O U3 OKCHAA MAarHusi ¥ TUAPOKCUIA
MarHusi, oJjiy4asi TaKUM 00pa3oM KapOOKCHIIAT MarHusl,

- oOpaboTrka kapOOKCUIaTa MAarHUsl HA CTaJMU MOAKHUCIIEHUS, Te KapOOKCHIIAT MarHus
kontaktupyer ¢ HCl B BomHOH cpeme ¢ oOpa3oBaHMEM BOJHOH CMeCH, COIEpIKallei
KapOOHOBYIO KHUCJIOTY M XJIOPUJ MarHHS,

- oOpaboTka BOIHON CMecH, coaepsKalieil KapOOHOBYIO KHCJIOTY M XJIOPUA MarHusi, Ha
CTauy pasfesieHns, ¢ 00pa30BaHUEM OTXOJALIETO IMOTOKA, COAEPIKALIET0 KapOOHOBYIO KHCIIOTY
1 BOJIHBIN pacTBOp XJIOpHUa MarHus,

- moJaya BOJHOIO pacTBOpa XJOPHUIA MAarHus ¢ KOHLEHTpauuen xnopuaa maraus 10-30
% Macc. Ha CTaJilI0 KOHLIEHTPUPOBAHMSI, I7l€ BOAY BBINAPUBAIOT, B PE3YJIbTATE YEro MOJNyYaroT
KOHLIEHTPUPOBAHHBIM PacTBOp XJIOPUAAa MarHus ¢ KOHLeHTpauued xjopuaa maraus 30-50 %
Macc., IpU4YeM CTaUI0 KOHLEHTPHUPOBAHMS MPOBOASIT B OHY WUJIM OOJee CTaAHIo, IPU 3TOM IO
MEeHbIIIeH Mepe OHY U3 CTaJuil IPOBOJAT IIPU MOBBILIEHHOM AABJICHUN,

- OTBEIEHUE KOHIEHTPUPOBAHHOIO pPAacTBOpa XJOpPUAA MarHus €O CTaauu
KOHLICHTPUPOBAHUS U M0AA4Ya €ro B PEaKTOP TEPMOTMAPOIN3a, IPUUEM PEAKTOP HAXOAUTCS MPU
Temreparype no mesbuieit mepe 300 °C,

- otBeaenne MgO u3 peakTopa TEPMOTHUAPOIU3A B TBEPAOH GopMe, a TakKke OTBEACHUE
cogepskautero HCl ra3oBoro moroka, UMeOINEro temreparypy no mesbuieir mepe 300 °C, u3
peaxkTopa TepMOTHIPOIIN3a,

- momada cozpepxkamero HCl ra3oBoro moroka, MMEIOLIEr0 TEMIIEPaTypy MO MEHbIIEH
mepe 300 °C, Ha craauto oxnaxaenus, rae conepkamuii HCl ra3oBeili MOTOK KOHTaKTHPYET C
OXJIAXKIAIOINEN KUIKOCTHIO,

- otBenenue copnepykamero HCl rasoBoro mortoka ¢ temmepartypoii Hmke 150 °C co
CTaJlUU OXJIAKACHMUS,

- LUPKYJSILUS OXJIAXKIAIOINEH SKUAKOCTH Yepe3 TEeIUIOOOMEHHUK, I7I€ SHEeprust OT
OXJIAKIAIOIe JKUKOCTH MepefaeTcs K HarpeBarolleil KUIKOCTH, KOTOpas LUPKYJIUpPYeT U3
TEIIO0OMEHHUKA Ha CTaUI0 KOHLIEHTPUPOBAHMUSI.

B npeanoyTuTeNnsHOM BOIUIOLIEHWM OKCHJ MAarHus, BbIBEACHHBII M3 peaxkTopa

TEPMOTUAPOIIN3A, PELUPKYIUPYIOT 110 MEHbIIEH Mepe YaCTUYHO Ha CTaAUI0 (pepMeHTALuH. DTO
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MOXHO crenath B popme MgO umm mocie npeBpaiieHust ero B T’uAPOKCH MarHusi, HanpuMmep,
IyTeM KOHTAKTHPOBAHUS OKCHUJA MarHusi C BOJOW C MOJy4YeHHEM CYCIEeH3UH THUAPOKCUAA
MarHusl.

B npennoururensrom Borutomennu conepskaruii HCl ra3oBblii MOTOK, MOJy4eHHBIH Ha
CTaJNH OXJIAXKACHUS, PELUPKYIUPYIOT IO MEHbILE Mepe YaCTUYHO Ha CTAAUIO MOAKUCIeHMs. B
oxHoM Bomiomenuu conep:xauuii HCI razossiii motok npeobpasyrot B pacrsop HCI, norsomas
€ro BOJIOM, a 3TOT pacTBOP PELUPKYJUPYIOT Ha CTaaUI0 MOAKHUCIEHUs. B npyrom BomoumeHuu
cogepkaumii HCl ra3oBplii MOTOK MOZAIOT HAa CTAJUI0 NMOAKHUCIEHHsS B ra3oo0pasHoi ¢opme.
OCOOEHHO TPEArOUYTHTENBHO MPUMEHSITh KOMOMHALMIO W3 peuupKyaupoBanus MgO wu
peunpkyiuposanusi HCl, onucannyro Beie. Pa3ianyHble CTaguu B HHTETPHPOBAHHOM IPOLECCE,
KOTOpbIE SIBJIIIOTCSl JIOTIOJHUTENBbHBIMA K 00paboTkKe pacTBOpa XJIOpHUAa Mareus, OyayT
PacCMOTPEHBI HIDKE.

Ha mepBoii cragumM WCTOYHMK YIJIEpOAAa TOABEPralOT CTamuu (epMeHTamuu ¢
oOpazoBaHreM KapOOHOBOW KHCIIOTBI, NPUYEM 3Ta CTanusl (PEepMEHTALUU BKIOYAET CTAAHU
(depMeHTaLIMu HCTOYHMKA YIJIepoAa C IIOMOLIBK0 MHKPOOPIaHHW3MOB B (DEPMEHTALMOHHOM
OyipoHe ¢ obpazoBaHMeM KapOOHOBOW KHCJIOTHI U HEUTPAIM3ALMIO TI0 MEHbINEH Mepe HacTu
KapOOHOBOMW KHMCJIOTBI yTeM 100aBIEHHUsI OCHOBAHHS MarHusi, BHIOPAHHOTO U3 OKCHUA MAarHus U
TUAPOKCHUIA MAarHusl, OJIy4dast TAKUM 00pa3oM KapOOKCHJIAT MarHusL.

ITponeccsl pepMeHTaUMU AJIsT TOJNYYEHUS] KapOOHOBBIX KHCJIOT W3BECTHBI B IaHHOH
obmactn u He TpeOYIOT 34ecCh ManbHeWIiero pasbscHeHus. Crienmuanucr B JaHHOW oOiactu
MOXKET BBIOpaTh, MCIIONB3Ysl CBOM OOLIMe 3HAHMS, MOIXOISIUN Tporecc (epMeHTAlHH, B
3aBUCUMOCTH OT JK€JIaeMOH KHCIOTBbL, KOTOPYH) HY)KHO IOJY4YHUTh, MCTOYHMK YIJIepoja U
JOCTYIHbIE MUKPOOPTaHU3MBI.

IMponykT mpouecca (epMeHTAMKM TPEACTaBIsieT CO0OM (pepMEHTAMOHHBINH OYJIbOH,
KOTOPBIA TMpPEACTaBsieT COOOW BOHYIK JKHAKOCTb, COIEPKAINYI0 KapOOKCHJIAT MarHus,
6romaccy ¥ BO3MOKHO JTOTIOJTHUTENIbHBIE KOMIIOHEHTHI, HAaNIPUMep, MPUMECH, TaKHe KaK caxapa,
O6enxku u comu. Ecmm ecth HeoOXommMocTh, TO (EPMEHTALMOHHBIN OyJIbOH MOXKET OBITh
NOJBEPTHYT CTAJNU yOAJEeHUs] OMOMACChI, HApUMep, CTaauu (UIBTPALUHN Tepen AalbHeHen
00paboTKOH. ITO OOBIMHO ABNISAETCS MPEAMOYTHTEIBHBIM JUIS VIIYULISHNUs] KadeCTBa MPOayKTa. B
3aBHCHMOCTH OT TOJy4aeMOH KapOOHOBOH KHCIIOTHI €Ile€ OIHOH MPOMEKYTOYHOW cTaanei
MOXeT OBITh OTZEJIEHHE TBEPAOro MPOAYKTAa PEaKLHH, Harmpumep, KapOOKCuiaTta MarHusi OT
dbepMeHTaMOHHOTO OyJIbOHA 11O, TOCJE FJIM BO BpeMsl yAaJeHUs OHOMAacChl, W BO3MOXKHO

00paboTka kapOOKCHJIAT MarHus Ha CTaJNH ITPOMBIBKU.
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B 3aBucumocTu OT monydaemMol KapOOHOBOW KHCJIOTBHI €II€ OJlHA IPOMEXYTOUHAs
CTaJysl MOKET COCTOATh B KOHLIEHTPUPOBAHUHU (DePMEHTALIMOHHOTO OyJIbOHA JJIsl YBEJNHYEHUs
KOHLIEHTpALK KapOOKCHIaTa MarHus B KOMIO3HIMH Mepel] NOAKUCICHUEeM. DTa CTaANs MOXKET
ObITh BBINOJIHEHA 10, MOCJIE WM BO BpeMs ynaneHus Ouomacchl. Jlpyrue mnpomeKyTO4HbIe
CTaauH, HAMpPUMEP CTAINH OYHMCTKH, MOTYT OBITH BBIMOJHEHBI MO JKEJAHHIO0, KaK 3TO Oynmer
OYEBHIHO CIEIMAJIICTY B JAHHOM 00JIacTH.

Crnenyromieit craaueli B MHTErPUPOBAHHOM CIOCOOE COTJIACHO M300PETEHUIO SIBISIETCS
oOpaboTka kapOOKCHIaTa MarHusl Ha CTaJUW MOIKHUCICHUS, HA KOTOPOH KapOOKCHIJIAT MarHus
kontaktupyer ¢ HCl B BomHOH cpeme ¢ oOpa3oBaHMEM BOJHOH CMeCH, COIEpIKallei
KapOOHOBYIO KHCJIOTY M xJiopun MarHusi. CyIIEeCTBYIOT Pas3MYHbIE CIOCOOBI OCYINECTBIICHUS
sToi  cragmu. CTamuio TOAKUCIEHHs OOb[MHO TPOBOJST MYyTEM  KOHTAaKTUPOBAHHUS
kapOokcunaTHol conu ¢ kucibiM pactBopoM HCI. OnHako B HEKOTOPBIX BOIUIOMICHUSX TaKKe
MOYKHO TIPUBOJIUTH B KOHTAKT KapOOKCHIJIATHYIO COJIBIO ¢ razoo0pa3HeiM HCI.

KapOokcunaTHast coib MOXKET ObITh B TBEpAOH W/WIM pacTBOpeHHOW (opme. B ogHOM
BOILJIOLIEHNH KapOOKCHJIATHAsI COJb MpENCTaBiieHa B TBepnoi gopme. B sTom cnyuae cragmro
MOJKUCIIEHHS IPOBOJAT MyTEM KOHTAKTHPOBAHUS KapOOKCHIIATHON COJIU C KHCIIBIM PACTBOPOM.
IIpenmMy1iecTBO Mpu MPUTOTOBIEHUH BOJHON CMeCH M3 KapOOKCHIIATHON COJIM B TBEPIOH hopme
3aKJIIOYAETCs B TOM, YTO MOJKHO MOJYYUThb O4Y€Hb BBICOKYIO KOHLIEHTPALMIO KapOOHOBOM
KUCJIOTBI, HAampuMep, 1Mo MeHblueil mepe 15 % macc., B 4aCcTHOCTH, 1O MeHbIned mepe 25 %
Macc., BIUIOTh A0, Hanpumep, 50 % macc. unm, Harpumep, 40 % macc.

KapOoxkcunaTHast CoJib TakKe MOKET ObITh B PACTBOPEHHOM (hopMe, KaK MPaBUIIO, B BUIE
BOJIHOTO pacTBopa. B 3TOM ciywyae CTaaui0 TOAKHUCIEHUS MOXHO TPOBOJUTH IyTeM
KOHTAKTUPOBaHMsI KapOOKCUIIATHOHN COJIM C KUCIBIM PACTBOPOM HJIH KHUCJIBIM [a30M.

Cranuio TOAKHCICHHS MOXKHO TaKXe MPOBOAMTb, HCIOJIB3Ys CMeCh KapOOHOBOIA
KUCJIOTBI W KapOokcwimaTHOM comu. Takyld CMech MOXKHO, Hampumep, TMOJIYYHTb MpH
¢depmentaumun ¢ HuskuMm pH. Cmech MOXET NPEACTaBIATH COOOH, HampuMmep, BOIHYIO
CYCII€H3HIO.

Kornma monkucinenne kapOOKCHIIATHOW CONM TPOBOAST NMYyTEM €€ KOHTAaKTHPOBAHHUS C
kucibiM pacteopoM HCI, TO KuCinOTa NpennoyTHTEIHHO HMEET BBICOKYIO KOHLIEHTPALHIO
HACKOJIBKO 3TO BO3MOXKHO. Takasi BbICOKast KOHLIEHTPALUsI KUCJIOTHI 00ECNEeUnBaeT MOJIyUYeHUEe
BOJIHOHM CMeCH C BBICOKOW KOHLEHTpaluel KapOOHOBOH KUCIIOTBL, UYTO SIBJISIETCS KEJIATEIbHBIM.

Takum o0Opa3oM, KHCHIBIH pacTBOp COAEpPKUT NO MeHblnell mepe 5 % wmacc., Oomnee
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NPEANOYTUTENBHO 10 MeHblel Mepe 10 % macc. u eme Oonee NpennoYTHTENbHO 110 MEHbIIEH
mepe 20 % Macc. KUCJIOTHI B pacyeTe Ha OOLIYI0 Maccy KHCIIOTO pacTBOpa.

ITonkucneHne OOBIMHO NPOBOASAT C HCIOJNB30BAHUEM HM30bITKA KHUCIOTHL H30BITOK
HPEANOYTUTENBHO SIBJISIETCS] HEOONBIINM, TaK YTO MOJIYyYEHHAs! BOAHAS CMECh HE SIBJIIETCS OYE€Hb
KHUCJIOH, YTO MOKET OBbITh HEXKEJIATEIbHO C TOUKH 3PEeHUs JalbHelme oOpaboTKH TakoH CMeCH.
Hanpumep, n30BITOK HMCHOMB3yeMOM KHUCJIOTHI MOKET ObITh TaKHM, YTO TOJIyY€HHAsl BOIHAS
cmech Oyner umets pH 2 wnu Hiwke, npennouturensHo pH 0-1.

B cnyyae ucnonb3oBanust razoo0pasnoro HCl MOXXHO KOHTaKTUPOBATh €ro C PaCTBOPOM
Wi cycneHsuedl kapOokcwnara. B wactHocth, rasoobpasueiii HCl mMoxHO mponyBaTh depes
pPacTBOpP WU CYCHEH3HIO.

ITopxucneHue mpeAnoYTUTENbHO MPOBOAAT Npu Temmnepartype 75 °C wnu Hmwke. Ilpu
Oosee BBICOKMX TEMIIEpaTypax CTAHOBUTCS HEIKOHOMUYHBIM aJaNTHPOBATh OOOpPYIOBAaHHE K
JKECTKUM YCJIOBUSM KHCJIOHN Cpeibl MPU BBICOKUX TeMIlepaTypax.

B pesynbrare mocne cTaauu MOAKUCIEHHsT 00pa3yeTcst BOAHAS KUAKOCTh, COIEpIKaIas
KapOOHOBYIO KHCIOTY M XJOPHA MarHusi. DTy BOIHYIO JKUAKOCTb IIOJBEPralOT CTaAHU
paszeneHus, BO3SMOXKHO TOCJIE TOro, Kak ObLTH MPOBEAEHBI IPOMEKYTOUHBIE CTaIuu 00paboTKH,
TaKHe KaK CTausi KOHLEHTPUPOBAHUS.

IMopgxopsmue craguu pas3fesieHus] U3BECTHbI B JAaHHOH OOJAacTU TEeXHUKHU. Xapakrep
UCIOJIb3yEeMON CTaJUU 3aBUCUT OT MIPUPOBI U CBONCTB KUCIOT.

Korna kapOoHOBasi KUCIIOTA MOJHOCTBIO WIJIM YAaCTUYHO NMPUCYTCTBYET B BUJE TBEPIOTO
BEIECTBA B BOJHOW JKUAKOCTH, pa3felieHHe MOXKHO OCYLIECTBJSITh, HCIOJB3Ysl OOBIYHbIC
croco0bl pas3neneHust TBepoi u UKol (a3, Takue kak GuiabTpauus, HeHTpu(yrupoBaHue U T.
o

Korna xapOoHOBasi KMCJIOTA MOJHOCTBIO MJIM YACTHYHO MPUCYTCTBYET B BUJIE OTAENBHOM
opraHuydeckoi (aspl B BOAHOH JKUAKOCTH, Pa3AEJICHHUE MOXHO OCYINECTBIISATH, HCIIOJNB3YsI
OOBIYHBIE CIOCOOBI Pa3JeNeHus] JKUAKOCTb-)KUAKOCTb, TAKHE KAaK IEKAHTALWs, OCAKICHHE,
HeHTpu(yrupoBaHue, a TakKe UCIONb3Yys IUIACTUHYATBIE CEeNapaTopbl, KOAryJjsiTopsl U
T'UJPOLIUKIIOHBI.

Jns mosbimeHust 3(PQEeKTHBHOCTH pa3feneHnss MOXKET ObITh J00aBIEH SKCTPAreHT.
MO3KHO TaK)ke UCIIOJIb30BaTh KOMOMHALIMIO PAa3JIMYHBIX CIIOCOOOB M YCTPOMCTB.

Korma xapOoHOBast KHMCIOTa pacTBOPEHa B BONHOW JKMIAKOCTH, Pa3[eNieHHE MOXKHO

OCYIIECTBJIATD, UCIIOJIB3Ysl, HAIPUMED, SKCTPAKIUIO MOAXOAAIIUM SKCTPAr€HTOM.
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Kornma skcTpareHT NmpHCYTCTBYET B CHocoO€ COTJIacHO M300PETEeHHI0, TO 3KCTPAreHT,
KOTOPBIN TaK>K€ HA3bIBAKOT 3KCTPArUPyOIUUM areHTOM, IO CYIUECTBY HE CMEIIUBAEM C BOJIOW.
IIpy WCHONB30BAaHMM OSKCTpareHTa Ha CTAAWU pa3ZieNieHHs MPOHMCXOAUT O00pa3oBaHue
AByX(a3HOH CHCTEMbI, KOTOpash COAEPKUT JKUIKUI OpraHWYecKuil CJOH, conmep:Kaiui
SKCTPArHPYIOLINI areHT 1 KapOOHOBYIO KHCIIOTY, M BOIAHBIN CJIOH, COAEpIKAIIUN PacTBOPEHHBIN
XJIOpUA MarHusl.

[TpumepaMu MOAXOASIINX SKCTPAr€HTOB SIBJISIOTCS aNn(paTHYECKUe U apOMATUYECKUE
YIJIeBOAOPOABI, TAKUE KaK aJKaHbI M apPOMATHYECKUE COENUHEHHMs], KETOHBI M MPOCThIE 3(PHPHL
MoOXHO Takke HCHONb30BAaThb CMECH pPa3JUYHbIX coenuHeHuil. lIpumepammu noaxoasimmx
amudarudeckux ankaHoB sBISIIOTCS CS5-C10 nuHeiiHble, pa3BeTBIEHHBIE WM LUKIHYECKHUE
aJIKaHBbI, HATPUMEP OKTaH, M'€KCaH, LIUKJIOTeKCaH, 2-3TUIN€KCAaH U FeNTaH.

IIpumepaMy  NOAXOAAIIMX  apoMaTHueckux  coeauHeHuilt  ssisrores  C6-Cl10
apOMAaTHUYECKHE COEIMHEHUs], HAIIPUMEP TOIYOJI, KCUJIOIBI M STHIOEH30I.

[TpuMepaMy NOAXOAALIMX KETOHOB B HACTOSIIEM M300peTeHnH sBIsIOTCsT CS5+ KETOHBI,
bosnee mpenmodTuTeabHO, B 4acTHOCTH, C5-C8 ketonbl. C5+ 0003Ha4aeT KETOHBI IO MEHbIIEH
Mepe ¢ S5 aromamu yriuepona. Hcnonb3oBanume (C9+ KETOHOB  SIBJISIETCST  MEHeEe
MPEaNOYTUTENbHBIM. BbUto 00HapyKeHO, YTO HCMoIb30oBaHue MeTmin3o0yTmikeTona (MHBK)
ABJISIETCS OCOOEHHO MPUBJIEKATEIbHBIM.

ITpumepamu MOAXOASIIHUX NTPOCTHIX 3upoB sBistoTcss C3-C6 3¢hupbl, HaNpUMep, METHII-
Tper-OyTunosbiii 3¢pup (MTBI) u qustunossiii a3¢up (J129).

IMpupona mnoay4aemoit KapOOHOBOW KHCJIOTBI HE SIBJISETCS KPUTUYHOH  JJIst
UHTErPHUPOBAHHOI'O MPOLIECCA B COOTBETCTBUH C H300pETEHHEM.

B onHOM BomtomeHnu kapOOHOBasi KHCIOTa MPEACTABISET COOOW MOHO-, AM- WJIH
TPUKapOOHOBYIO KHCIIOTY, COIEPIKAIIYIO M0 MeHbIIEH Mepe 2, HO He Oosee 6 aTOMOB yriepona
(C2-6 xapboHoBast kucioTa). B ogHOM BomuionieHn# KapOOHOBAst KUCJIOTA BhIOpaHa U3 TPYIIIbI,
COCTOSIIIE M3 MOJIOYHOM KHUCJOTBI, SIHTAPHOM KHCJOTBL, MPONUOHOBOM KHCJOTHI, 3-
TUAPOKCUTIPONTUOHOBON KUCIIOTHI, 2-, 3- U 4-THAPOKCUMACIAHON KUCJIOTHI, IUMOHHON KUCJIOTHI,
(ymMapoBOil KHCIOTBl, UTAKOHOBOH KHCIOTBI, AJAUIIMHOBON KHUCIIOTBL, AKPHJIOBOH KHCIOTHI,
JIEBYJINHOBOH KHUCJIOTBI, MAJIEMHOBOM KHUCIOTHL, 2,5-(ypaHnnkapOOHOBOH KHCIOThI, MUHAAJIBHON
KUCJIOTBI, SIOJIOYHOM KHCIOTBI M BUHHOH KHCIOTBHL. KapOOHOBas KHUCIOTa MPEnrnoYTHTEIBHO
BbIOpaHa M3 TPYIIIBL, COCTOALIEH M3 MOJOYHOM KHUCIOTBI, SHTAPHOW KHUCJIOTHI, MPOIHMOHOBOH
KUCJIOTBI, 3-THAPOKCUIPOMHUOHOBOM KHUCIOTHL, 2-, 3- U 4-TUAPOKCUMACISHOM KHUCJIOTBI U

JIMMOHHOH KHUCJIOTHI.
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B onHOoM BomutomeHnn kapOOHOBasl KUCIIOTA BbIOpaHa N3 MOHOKapOOHOBBIX KUCIOT € 2-6
aToMaMu yriepoaa. B oqHOM BOIUIOIIEHNH MOHOKapOOHOBAsl KUCJIOTA ¢ 2-6 aTOMaMu yriiepoaa
HE COAEPKUT THAPOKCWIBHBIX rpynn. B 3Toil rpynme npumepamu NOAXOASIIUX KHCIOT
ABJIAIOTCS MPOMMOHOBAsT KUCJIOTA, AKPUJIOBAasl KHUCJIOTA, MacjsiHas KUCJIOTa M BajJlepUaHOBas
KUCJIOTA.

B npyrom BOIUIOIEHHMH MOHOKapOOHOBAsk KUCJIOTA CONEP’KUT MO MEHbLICH Mepe OIHY
TUAPOKCHIIBHYIO Tpymmy. B mpenenax 3To rpynmnel B OMHOM BOIUIOLIEHHH KUCJIOTa MOXKET OBbITh
NPEANOYTUTENIbHO BbIOpaHA W3 TPYIIBL, COCTOSIIEH W3 MOJIOYHOW KHCJIOTBI, TJIMKOJIEBOH

KHUCJIOTBI, 3-TUAPOKCUIIPONUOHOBOM KHCJIOTHI, 2-, 3- U 4-TUIPOKCUMACIAHOW KHUCIOThL B

)
APYyroM BOIUIOIIEHHH B TMpeAesiaXx 3TOH TPYNIbl KHUCIOTA MOXKET ObITh MPENNOYTHTENIBHO
BbIOpaHa M3 TPYIIIBI, COCTOSIIEH U3 TIUKOJIEBOU KUCIOTHI, 3-THIPOKCHIIPOTTHOHOBON KHCIIOTHI U
2-, 3- 1 4-rUIPOKCUMACIISTHOW KHCJIOTHL B ele OJHOM BOIUIOIIEHWH KHCJIOTa MOJKET OBITh
MPEANOYTUTENBHO MOJIOYHOU KUCIOTOM.

B npyrom Bomnomennn kapOOHOBas KHCJIOTa IMPEACTaBIsieT cOOO MOIMKapOOHOBYIO
KUCJIOTY, B YaCTHOCTH, TU- WJIM TPHUKAPOOHOBYIO KHCIIOTY, COIEPIKAINYI0 IO MEHbIIEH Mepe 2,
HO He Oomee 6 aromoB yriepoma (C2-6 xapOoHoBas kwuciora). B omHOM BoOIIOLIEHUH
noJIMKapOOHOBast KUCJIOTa BbIOpaHa M3 TPYMIbI, COCTOSIIEN M3 SIHTAPHOW KUCJIOTHL, JTUMOHHOU
KUCJIOTBI, (PyMapoBOI KHUCIOTBI, MUTAKOHOBOW KHUCJIOTBI, AJAUITMHOBOW KHUCJIOTBI, MaJIEMHOBOM
KUCJIOTHI, 2,5-QpypaHaukapOOHOBOM KHCIOTBHI, MHUHIAJIBHON KHCIOTBI, SIOJOYHON KHUCIOTHI U
BUHHOW KHUCJOTHL [lonnkapOOHOBYIO KHCJIOTY HPENNOYTUTENbHO BBIOMPAIOT M3 TPYIIIIBL
COCTOSILIIEH W3 STHTAPHOH KHCJIOTBI, JIUMOHHOW KHCJOTHI, ()yMapOBOH KHUCIIOTBI, UTaKOHOBOM
KUCJIOTBI, AAMIUHOBOH KHUCIOTBI U 2,5-¢pypannukapOoHOBOH KucioThl. IlonmukapOoHOBas
KHCJIOTA, B YAaCTHOCTH, MOXET ObIThb BbIOpaHA U3 SIHTAPHOW KHCIOTHL, ()yMapOBOH KHCIIOTBHI,
UTAKOHOBOH KUCIIOTHI U 2,5-pypaHaukapOOHOBOH KHUCIOTHI.

Ha ®ur. 2 noka3aHo BOIUIOIIEHHE CMOCO0a COTJIACHO H300PETeHHIO, BKITHOYAKOIIEe
craguio pepMeHTauy, cTaauto nogkucieHus u peuupkyssimuo MgO n HCL. Ha @ur. 2 craputo
¢depmenTanmy npoBoIAT B pepMeHTaunoHHOM peakrope (101), koTopslii cHaOKEeH UCTOUHHUKOM
yIJIEpOZia U BO3MOKHO JONOJTHUTEIbHBIMA KOMIIOHEHTAMHU, TAKMMU KaK MUTATEJIbHbIE BELIECTBA,
KOTOpbIE MONAIOT MO JHHUAM (HE moka3aHbl). Ha cramuu epMeHTanuun MCTOYHHUK YIJIEpoAaa
(bepMEHTHPYIOT C MOMOIIBI0 MUKPOOPTAaHU3MOB B (PEpMEHTALIMIOHHOM OyJIbOHE C 00pa3oBaHHEM
KapOOHOBOW KHCJIOTHI M HEUTPAIHM3YIOT IO MEHbIIEH Mepe 4acTh KapOOHOBOI KHCIIOTHI MyTEM
noOaBieHNsl OCHOBAHUSI MarHusi, Mojy4as TakuM oOpazom kapOoxcunar maraus. OcCHOBaHUE

Maraus no0aBisiroT no jmHuM (7). OcHOBaHWe MarHusl nosy4daroT u3 MgQO, mojsydyeHHOro Ha
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CTaguM TEPMUYECKOro paszioxkeHus. MgO MOXHO HCHOJb30BAaTh KAaK TAKOBOM WM TOCHE
CYCIEHIUPOBAHUs B BOJHON >KMAKOCTH, UM OH MOXET ObITh NPEBPAILEH B THAPOKCUI MArHUs
Ha CTaausIX (He TOKa3aHbl).

depmMeHTAMOHHBINA OyJIbOH, COAEp KAl KapOOKCHJIATHYIO COJIb MArHMs, MOAAIOT Ha
cranuio nonkucyeHus: (103) mo munum (102). IIpomeskyTouHbIE CTaauM, TAKUE KaK yOaJeHUe
Ouomacchl WM KOHIIEHTPUPOBAaHHE, MOTYT OBbITh BBINIOJHEHbI (He mMoka3aHbl). Ha cragmm
noakucyenus (103) kapOokcunar maraust kontaktupyer ¢ HCI B BogHO# cpene ¢ oOpa3oBaHuem
BOJIHOHM CMecH, conmepskaieii kapOoHOBYIO kuciory u xynopun maraus. HCI nomarot mo nuHum
(10) u BeIBOZAT M3 KOHIEHTpaTopa (2). OH MoxeT ObITh TpeacTaBieH B Buae copepxkamero HCI
ra30BOrO IMOTOKA, HEMOCPEACTBEHHO IOYYEHHOTO M3 MPEABAPUTEIBPHOrO KOHLEHTparopa (2).
OH Taxke MOXeT OBbIThb MPENCTaBlIeH B BUAE BOAHOTO PACcTBOPA, MOJYYEHHOTO MOTJIOMIEHUEM
cogepkamero HCl razoBoro moroka BOXHOH KXHIOKOCTBIO (Hampumep, Bonoi). Ilormomenue
Oyzer mMpouCXOauTh Ha dTare abcopOunu (He MOKa3aHo).

Bonnyro cmech, conmepskamyro KapOOHOBYIO KHCIIOTY M XJIOPHJI MAarHusi, NMOJNAIOT Ha
cranuio pasnpenenust (105) mo muuum (104). Craguio pasneneHus: MOKHO TPOBOAHTH, Kak
onucaHo Bbime. Ha craguu pasnenenus (105) npoucxonut oOpa3oBaHUE NMOTOKA, COAEPIKALIETO
KapOOHOBYIO KHCIIOTY, H pacTBOpa xjopuaa mMarHus. ToBapHyI KapOOHOBYIO KHCIIOTY OTBOZIST
no siuauu (106). PacTBop xnopuaa MarHust oTBonat no juHuu (1) u oOpabaTeiBaroT Aanee, Kak
OINMCAHO BbIlIE B KOHTEKcTe Pur. 1.

Cneunanucty IODKHO OBITH OUYEBHIHO, 4YTO B CHOCOOE COMIaCHO H300pETEeHUIO
NPEANOYTUTENIbHbIE BOIUIOIIEHHS PA3JIMYHbIX CTAAMH MOTYT ObITh OOBEAMHEHBI, €CJIM OHU HE

ABJIAKOTCA B3AaUMOUCKITIOYAaK IIIUMH.



DOOPMVIJIA N30BPETEHUA

1. Ciocob 00paboTku pacTBOPOB XJIOPUAA MATHUS, BKIFOUAIOIIUN CTaIUN:

- moJa4da BOJHOI'O pacTBOpa XJOPHUIA MAarHus ¢ KOHLEHTpanuen xnopuaa maraus 10-30
% Macc. Ha CTauI0 KOHLEHTPUPOBAHMUSA, i€ BOAY BBIMAPUBAIOT, B PE3YJIbTATE YEro MOJy4aroT
KOHLIEHTPUPOBAHHBIM PacTBOP XJIOPHAAa MarHus ¢ KOHLeHTpauued xjopuma maraus 30-50 %
Macc., MPUYEeM CTaIuI0 KOHLEHTPUPOBAHUS MPOBOAST B OOHY WIM Oojiee CTaJuIO, TAE IO
MeHbIIIeH Mepe OZIHY U3 CTaauil MPOBOJAT IIPU MOBBILIEHHOM J1aBJIEHUHY,

- OTBeAE€HME KOHLEHTPUPOBAHHOIO pAacTBOpa XJOpUAA MarHus CO  CTaauu
KOHLIEHTPUPOBAHUS U M07]a4a €ro B PeakTOp TEPMOTHIPOIN3a, IPUUEM PEaKkTOp HaXOIUTCS IMPU
TeMrepatype no Menblieiit mepe 300 °C,

- otBenerne MgO u3 peakTopa TEPMOTHMAPONU3a B TBEPAOH (popme, a Takke OTBEACHUE
conepskamero HCl razoBoro moroka, UMerOIIero temreparypy no mesniieir mepe 300 °C, u3
peaxkTopa TepMOTHPOIIN3a,

- momada cozpepxkamero HCl ra3oBoro moroka, MMEIOILIEr0 TEMIIEPATypy MO MEHbIIEH
mepe 300 °C, Ha craauto oxnaxaenus, rae copepxamuii HCl ra3oBelii MOTOK KOHTaKTHPYET C
OXJIAXKIAIOIIEH KUIKOCTBIO,

- otBepenue copnepxkamero HCl razosoro moroka ¢ temmepatypoii Hike 150 °C co
CTaJlUU OXJIAKACHMUS,

- ILUPKYJSALUS OXJAXKJArOIleH SKUAKOCTH Yepe3 TeIUIOOOMEHHUK, IZi€ SHEeprust OT
OXJIAKIAOLIEN JKUIKOCTH NepefaeTcs K HarpeBarollel >KUAKOCTU, KOTOpas LUPKYJIUPYeT U3

TETIOOOMEHHHUKA Ha CTaUI0 KOHIIEHTPUPOBAHUSL.

2. Crioco0 mo m. 1, B KOTOPOM CTaIuI0 KOHLEHTPUPOBAHUS OCYIIECTBIISIFOT HA OMHON WU
Oonee craauu, MpUYeM MO MEHbLIEH Mepe ONHY U3 CTaauil OCYIIECTBIISIOT MPU aOCOIFOTHOM
nasneHnn no MeHbined mepe 110 xIla (1,1 Gap) w/mnmm ne Oomee 1000 kIla (10 Oap),
npeanoutuTenbHo B wHTEpBate 110-300 kIla (1,1-3 Oap), B yactHOCTH, B MHTepBasne 150-250

klla (1,5-2,5 6ap), B uactHocTH, B mHTepBaje 150-200 kIla (1,5-2 Gap).

3. Cnoco®6 mo mrobOOMy U3 MNPEAIISCTBYIOIIMX MYHKTOB, B KOTOPOM CTaJUIO

KOHLIEHTPUPOBAHUs OCYLIECTBIAIOT 32 MHOXKECTBO CTaUM.

4. Criocob mo m. 3, B KOTOPOM Map OTBOAAT C MEPBOH CTaIUU KOHLEHTPUPOBAHHS U

NoJar0T B BUAC HaneBaIOHleﬁ JKUAKOCTU Ha MOCJICAYIOIYIO CTaANI0 KOHIIECHTPUPOBAHUS.
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5. Cnoco6 mo m. 3 mnu 4, B KOTOPOM MHOTOCTaIMHHOE KOHLIEHTPUPOBAHUE MPOBOJSAT B

MHOT'OKOPITYCHOM HCIIapUTee.

6. Crnocod mo moOOMy W3 MpPEALIECTBYIOLIMX IYHKTOB, B KOTOPOM HCIIOJB3YIOT
apOKOMIIPECCHOHHOE MCTIAPEHHEe HAa CTaJUK KOHLIEHTPUPOBAHUS HIIH HA OIHON WK OoJiee ero

CTAIUSIX.

7. Cnocob6 mo mroboMy M3 MPEeNmIecTBYIOIIUX NYHKTOB, B KOTOPOM KOHLIEHTPALIHSI
pacTBOpa XJIOpUJA MarHus, MOAaBa€MOrO Ha CTaAUI0 TEPMUYECKOrO Pa3JIOKEHMs], COCTaBISET
30-48 % wmacc., B yacTHOCTH, 35-48 % Macc., OoJiee MpPearnodTUTEIHbHO MO MeHbinel mepe 40 %
Macc., boyee mpeAnoYTUTENBHO 110 MeHbLIeH Mepe 45 % macc., a Temmnepatypa cocrasiusier 100-
170 °C, B wactHOCTH, 1O MeHblIel mepe, 120 °C, B uacTHOCTH, MO MeHbluei mepe, 130 °C,

Oonee nmpeanouTUTENHHO MO MeHbLIel Mepe 140 °C, B yacTHOCTH, IO MeHbIIeH Mepe 145 °C.

8. Crmocob6 mo mroboMy M3 NPEAIIECTBYIOLIMX IYHKTOB, B KOTOPOM TeMIEpaTypa
oxnancna}omei/'l JKUOKOCTU IPHU BBIXOAEC CO CTAAHUU OXJIAXKACHUA U NEPEN €€ MOCTYIICHUEM B

TeII00OMEeHHUK HaxonuTcs B uHTepBane 90-150 °C.

9. Cnocob mo nmoOoMy M3 MpeaIIecTBYIOLIMX MYHKTOB, B KOTOPOM TeMIiepaTypa
OXJIKAAKOLIEH XUAKOCTH, BBIXOISLIEH M3 TeIuIooOMEeHHUKa, Mo MeHblield mepe Ha 2 °C, B
YaCTHOCTH, 10 MeHbInel Mepe Ha 5 °C, B HEKOTOPBIX BOILIOLIEHUSIX 1O MeHbIuel Mepe Ha 10 °C

HIDKE TeMITEPATypbl OXJIAXKIAOIIEH JKUAKOCTH, MOCTYMAKOLICH B TEMNIOOOMEHHUK.

10. Croco®6 mo moboMy W3 MPEAMIECTBYIOIIUX MYHKTOB, B KOTOPOM TEMIIEpaTypa

HarpeBaroLIeH KUIKOCTH, IIOCTYIAOIIEH B TEIUIOOOMEHHUK, HaXOonuTCs B uHTEepBase 70-95 °C.

11. Crnocob6 mo moboMy W3 MPEAIECTBYIOIIMX NYHKTOB, B KOTOPOM TeMIepaTypa
HarpeBarollei >KUAKOCTH, BBIXONSINEH M3 TermIoOOMeHHMKA, 1Mo MeHblieil mepe Ha 2 °C, B
YaCTHOCTH, 110 MeHbIlel Mepe Ha 5 °C, B HEKOTOPBIX BOIUIOIIEHUAX MO MeHbliei mepe Ha 10 °C

BBILIIE TEMIIEPATYPbI HATPEBAOINEH JKUAKOCTH, MOCTYMAIOLIEH B TETNIOOOMEHHUK

12. Crnoco® mo moOoMy M3 MPEenuIecTBYIOIIUX IMYHKTOB, B KOTOPOM HarpeBaromas

KUJKOCTb LIUPKYJIUPYET Yepe3 PaCLIUPHUTENb, KOTOPbI 00eCreunBaeT KOHIIEHTPATOP MapOM.



13. Criocob monydeHust kapOOHOBOM KUCJIOTHI, BKIFOYAIOIIUN CIEAYIOIUE CTaIUH:

- oOpaboTka uUCTOYHMKA yrjepoaa Ha CcTaguu ¢pepMeHTaunu ¢ oOpa3oBaHHEM
KapOOHOBOM KHCIJIOTBI, NMpHUYEeM 3Ta CTaaus (pepMeHTauuH BKIOYAET CTaAMU (epMeHTalNu
UCTOYHUKA YIJepona C TMOMOIIBI0 MHKPOOPTaHU3MOB B (DEPMEHTALIMOHHOM OyJbOHE C
oOpa3zoBaHHeM KapOOHOBOI KHCJIOTHI M HEWTpPAJIM3aLMK 1O MEHbLIEH Mepe 4acTh KapOOHOBOI
KUCJIOTHI IyTeM 100aBJICHHsI OCHOBAHUSI MarHusi, BBIOPAHHOTO U3 OKCH/Ia MArHUSI M THIPOKCUA
MarHusi, oJjiy4yasi TAKUM 00pa3oM KapOOKCHIIAT MarHus,

- oOpabotka kapOOKcUIaTa MAarHusl HA CTaJNU MOAKUCIIEHUS, T1ie KapOOKCHIIAT MarHUs
koHtaktupyer ¢ HCl B BomHOH cpeme ¢ oOpa3oBaHMEM BOJHOH CMeECH, COJIEpIKallei
KapOOHOBYIO KHUCJIOTY M XJIOPUZ MarHHUS,

- oOpaboTka BOIHOM CMecH, coepsKamiel KapOOHOBYIO KHUCJIOTY M XJIOPUA MarHusi, Ha
CTauy pasfesieHus ¢ 00pa30BaHNEM OTXOSIIEro MOTOKA, CONEpIKaIero KapOoOHOBYO KHUCIIOTY,
Y BOJTHOTO pacTBOpa XJOPUAA MarHusl,

- moJada BOJHOI'O pacTBOpa XJOPHUIA MAarHus ¢ KOHLEHTpanuen xnopuaa maraus 10-30
% Macc. Ha CTaJUI0 KOHLIEHTPUPOBAHMUSI, I/i€ BOAY BBINAPUBAIOT, B PE3yJbTaTe YEro MoJydaroT
KOHLIGHTPUPOBAHHBIA PAacTBOP XJIOPUAA MAarHus ¢ KOHUeHTpauueil xjopuna marHus 30-50 %
Macc., MPUYeM CTAJUI0 KOHLEHTPHPOBAHUS NPOBOAAT B OAHY WM Oojiee CTaauI0, TAe IO
MEHbIIIEeH Mepe OHY U3 CTaguil IPOBOJAT IIPU NOBBILIEHHOM JaBJIEHUH,

- OTBEIEHUE KOHLEHTPUPOBAHHOTO PACTBOpPAa XJOPUAA MarHus €O  CTaauu
KOHLIEHTPUPOBAHUS U M107]a4a €ro B PeakTop TEPMOTHIPOIIN3a, IPHUUEM PEaKTOp HAXOAUTCS MPU
TeMriepatype o Menblieit mepe 300 °C,

- otBeaerne MgO u3 peakTopa TEPMOTHAPOSU3A B TBEPAOH (popme, a Takke OTBEICHUE
cogepskamtero HCl ra3oBoro moroka, UMeROINEro temreparypy no mesbiieir mepe 300 °C, u3
peaxkTopa TepMOTHAPOIIN3A,

- momada cozpepxkamero HCl ra3oBoro moroka, MMEIOILIEr0 TEMIIEPATypy MO MEHbIIEH
mepe 300 °C, Ha craauro oxnaxkaenus, rae conepxamuii HCl ra3oBblii MOTOK KOHTaKTHPYET C
OXJIAXKIAIOINEN KUIKOCTBIO,

- otBepenue copnepykamero HCl rasoBoro mortoka ¢ temmepatypoit Hmke 150 °C co
CTaJlUU OXJIAKACHMUS,

- ILUPKYJSALUS OXJAXKJAOIIeH SKUAKOCTH Yepe3 TeIUIOOOMEHHHUK, I/I€ SHEeprust OT
OXJIAKIAIOIeN JKUIKOCTH NepefaeTcs K HarpeBarollell >KUAKOCTU, KOTOpas LUPKYJIUPYET U3

TEII00OMEHHUKA Ha CTaUI0 KOHLIEHTPUPOBAHMUS.



14. Criocob mo m. 13, BKIIOYAOIHA CIeIYIOIIHE JOTIOTHUTEIbHbIE CTaUH:

- PELUpKYJSLMs OKCHAA MAarHus, BbIBEJEHHOTO W3 PEAKTOpa TePMOTHMAPOJIH3A, IO
MEHbIIIEH Mepe YaCTUYHO Ha CTaAMio (epMeHTalu, U/ UIn

- peumpkymsauus  comepxkamero HCl  rasoBoro moToKa, IOJNYy4EHHOro U3
MNpeaABApUTCIIBHOTO KOHLEHTPATOpa, II0 MeEHBIIEH MEpPE YaCTUYHO Ha CTAOAUI0 INMOAKUCIICHUS,

MPpUIEM NPEANIOUYTHUTEIIBHO IMPOBOOAT o0e CTaguu PECUUPKYJIALNHN.



VJIYUIIIEHHBIY CIIOCOB OBPABOTKH PACTBOPOB XJIOPH/IA MATHUS U

CIIOCOB ITOJIYYEHHW A KAPBOHOBBIX KHMCJIOT
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