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HNIITHUH KAJIIBI MYHO310MOCY

JuccepTanusijiblK HMIITHH TeMAaChIHBIH aKkTyaaayyayry. CypbMaHBIH
OupuKMenepr YIYH HETH3TH 3PUTKAY KaTapbl MHUHEPAIIBIK KUCIOTaIap, MIEIOUTYY
Kep MeTAUIIApAblH CYJIbQUIACPU JKaHA XJIOPHIIACPH, KAIMHIWMH (HATPUIINH)
HETH3IUK SPUTMENICPH SKCHIUTH OCNTHIYY, aJl SMH OPTaHUKAJIBIK OMPHUKMENIEPICH
TEXHOJOTHSUIBIK MaKcaTTap/ia aKbIPKbI JKbUIIAPhl OKCHKApOOH KHUCIOTAlaphl KEHUPH
KOJIJIOHYJIaT, OUPOK ajlap/bl CyphbMa JKaHa aHbIH OMPUKMENICPUH OHIYPYYIe *KajdaH
raHa aHAIWTUKAIBIK MYHe31e maimananbimar. OmoHmoi 00jico 1a, CyphbMaHbBIH
Iapan KbIYKbUT SPUTMENCPU TYPYKTYYpPaK, alphiKda Cyy KOIIKOHJIO, BICHITYY/a ajap
ruaponu3re ydypabait. JKoropyma OeNTWICHTeHIEH CypMaHBIH KBIYKBUIIAPHI,
CynbDuaIEepH OKCUKUCIOTATIAPIBIH PUTMEICPU MEHEH alphIM-aliphIM ©3 aJIbIHYa
KomrynManapapl naiga keuiblliel M.Y. VYcybOakynoB, H.M. CubuuenkoBa, M.K.
KakeeBaHbIH IMT€KTEPHUH]IC U3WIIJICHTEH.

byn xepne Genruieit keTyydy Hepce, TOPT KOMIIOHEHTTEH TypraH CHUCTEMa!
CYpMaHbIH KBbIUYKBUIBI-CYpbMaHbIH CYJIb(UIU- OKCHUKUCIOTANAp-CYy, 0.a. aHIarsl
Sb,0; Menen Sh,S; nuku apakeTHHIE METAUIABIK CypbMaHBIH OHUp a3 KaJlJbIKTap
MEHEH Oupre maiiga 0oJynry *aHa KYKYPTTYH KOII KbIYKBUIBIHBIH OKCHUKHCIIOTaIap-
Cyy OPUTMECHUHJE OpPTO JICHIDIAJIJE OPHUIIM OallTankel 3aTTapAblH  ap Kbl
OJTYOMJIOPYH/I® KaHa TEeMIIepaTypaHbIH KEHUPH ©3TOPYIIYHIO W3WIJICHUIIN ab3e.
OmoHayKTaH TreTeporeHauKk cuctemamapabl: Sh,03 - Sb,S; - mapam  KHCIOTachl
(C4HgOg) - H,O, Sb,03 - Sh,S;- mumon kucimotacsl (CsHgO7) - HyO, Sb,03- Sb,S;-
anMa kucioracel (C4HgOs) - H,O, Sb,03- Sb,S;3- sutap kucnoracer (C4HeOy4) - HO,
Sb,05 - Sb,S;3- cyT xucioracer (C3HgOs3) - HyO, ShyO3 - ShyS; - rimmkon kucnoTtacs
(C,H403) - H,O usunnee, dazanapaarst Sb, C, O, H, S kapmMaran KOMIIOHEHTTEPIUH
KaHa O6JYKYeJIepAYH KOHICHTPAIUSIIBIK TapajbIIIbIH Ta0yy, KaTyy 3aTThIH TTHPO-
KaHa THUAPOMETAJUTYPTUSIIBIK TPOIECCKEe Tyypa KENreH IapTTarkl aXbIPOOCYH
KYPY3YY, @JIbIHTAH a3bIKThl KaJABIKTapJlaH JIMMOH KHCIIOTAChl KaHa WMOH alMallyy
yaiipipiap MeHeH Oemym, cypebManbiH /Sb (k), Sb,O3 (k)/ komynMmanapeiH anyy,
reTePOTreHIUK 6TO AKTYAJAYY Ml OOyl dCENTENET.

JuccepranMsijiblK HUINTHH TeMachl MeHEH WINMHIA U3WII00HYH
IVIAHBIHBIH  Oaiyianbilubl.  JluccepTanusuiblk Wil XUMHUS  JKaHa XUMUSIJIBIK
TEXHOJIOTUSI ~ MHCTUTYTYHYH  WJIUM  U3WIAee  uil  1miaHbiHa:  «KbIpren
PecryOMKachIHBIH MUHEPAIBIK JKaHA OPTaHUKAJIBIK a3bIKTAPhIH HWHHOBAIIMSUIBIK
TEXHOJIOTHSJIAPABl  KOJJIOHYNT KOMIUIGKCTHK Kaipa WINTETYY JKaHa ajap]blH
HETH3WHAEC >KaHbl MaTepHalJapabl anayy» JI0J000py, benym 2 — «Kanpl
MaTepHaIapabl allyy kKaHa aijlaHa-4eupeHy KOproo MakcarbiHaa KbeIpreI3cTaHIbIH
TaOUTHII MUHEPAIJIBIK JKaHa TEXHOTCHIWK 3aTTapblH Kaipa HWIITETYY»; O0eJyKde
«CypbMa eHIYPYIIYHYH KaJJbIKTapbIHAH CypbMa jKaHa MBIIIBIKTBI 0Oy alyyHYH
KaJIBIKChI3 JKaHa JKOJIOTHUSJIBIK Ta3a TEXHOJOTHSCHIH HIuTen ubiryy» (2011-2012
xK);, Oemykue «CypbMa jKaHa CEHpEeK Ke3Jenyydyy MeTauiaapabl KapMaraH
KCHJIEpAW >KaHa KaJJBIKTapIbl KOMIIEKCTYY Kalpa UIITETYYHYH (U3HKA-XUMUSIIBIK
»KaHa TEPMOJUHAMUKAIBIK Heruzaeput uiren ubiryy» (2012-2015x0k. sxana 2016-
2017 »xox.) mamiiekeTTuk kartoo Ne 0007080.



Nt makcatbl. TepT KOMIOHEHTTEH TypraH Te€TEpOreHIMK TaTaall
cucremanbl: Sb,O3; - SDb,S; — okcukucioTamap - Cyy H3WIAO6, HPO-KaHa
THIPOMETAJUTYPTHSUTBIK ~ TIPOIECCTEpMH  IIapThlHA Tyypa KeinreH —abanma
CHUCTeMaJarbl KaTyy 3aTThIH aXBIPOOCYH TMaiaa KbUTyy, KaJJABIKTapAbl JIMMOH
KUCJIOTachl »KaHa HWOH aJMallyy YalbIphIHBIH HETW3WHAE OeJyy jkaHa CypbMaHBIH
KeraKeUIBH (1) amyy.

Kotonran wmakcarrapra bUIAHBIK M3WIIOOHYH TOMOHKYAOH Maceelepu
AHBIKTAJABI:

- szOg-szSg-C4H605-H20, szOg-szSg-CaHgOerO, szOg-szSg-C4H605-
HzO, szOg-szSg-C4H604-H20, szOg-szSg-CgHaOg-HgO, szO3‘Sb253‘C2H4O3-HzO
CUCTEMaJIapblH THUAPOMETAJUTYPTUSIIBIK TPOIECCTHH JKYPYY WAPTHIHAA H3UIOe,
aJlapabiH (PU3UKA-XUMHUSIIBIK, TEPMOAMHAMHUKAIBIK TapaMeTPJICPHH aHBIKTOO >KaHa
CHUCTEMaJiarbl KaTyy 3aTka KapaTa OOJITOH KBIYKBULIAHABIPYY aKTHUBIYYIYTYH
aHBIKTOO;

- szO3‘Sb283‘C4H606-H20, SbgO3'Sb283'C6H807'H20, szOg-Sngg-C4H605'
Hzo, szO3‘Sb283‘C4HGO4'H20, Sb203'8b283-C3H603-H20, SbgO3'Sb283'C2H403'H20
CHCTeMaJlapblH MUPOMETALTYPTHSIIBIK TPOIECCTHH JKYPYY IIAPThIHIAA H3UIIIOe,
aJlap/IbIH (PU3NKA-XUMISUTBIK )KaHa TEPMOAMHAMHUKAIBIK TTapaMeTPIICPUH aHBIKTOO;

- OKCHMKapOOH KHUCJIOTaJlapbl - Cyy OJPHTMEJIEPHHJCTH CypbMaHBI KapMaraH
KOMITOHCHTTEpIUH (63 aJIbIHYAJIBIK 3aTTap) aHa OeJIyKYeJepayH (aToMapibk,
TOMOHKY MOJICKYJISIPJIBIK, HOHAYK) KOHIICHTPAUSIIBIK TapajIbIIIbIH TEMIICPATyPaHbIH
ap KaHJal MaaHWJICPUHJIE aHBIKTOO;

- KeIMKbUIIaHABIpyyuy ueiipene (MnO,-H,SO,-CaCl,) karyy dazansm (Sh,Ss)
QKBIPOOCYHYH TPUHIATIHAIIBIK TEXHOJIOTHSUIBIK CXEMAChlH WINTEN YbITYY, a3bIKTapibl
KaJIBIKTapaH JIMMOH KHCJIOTaChl ’KaHa MOH aJIMaIllyy YaibIphIHBIH HETH3HUH/IE 06JTyY JKaHa
cypbManbiH KbrMKbUTBIH (1) anyy.

N3un160 BIKMACBHI: TETEPOTCHAMK CHUCTEMANIapAblH XUMUSIIBIK, (HU3HKa-
XUMUSUTBIK, TEPMOJAWHAMUKAIBIK — aHajdW3 BIKMAJApPhl JKaHAa ajapAbl  MOJCIIe0
XKONAopy, (Qasamapiarbl aIIATUBIUK KapIIBUIBIKTApABl 3CKE allyy MEHEH
CUCTEeMaJIap/IbIH TE€H CAIMAKTYYJIyK jKaHa )KyMyIIdy adalijapblH aHBIKTOO.

Nnmmuii skaHbUIbIK. BUpuHYM KONy CypbMa KbIUKBUIBI - CypbMa CYIbQHIA -
OKcHKapOoH kucnotamapel - HpO  cucreManmapbIHAarsl  KOMITIOHGHTTEPIMH — TCH
CAIMaKTYYJTyK KypaMbl jkKaHa KOHIICHTPAIMACHI aHBIKTAIIBI, KaTyy 3aTka Kapara OOJIroH
OKCHKApOOH KHCJIOTAApbIHbIH KbIYKBUIIAHABIPYY aKTHBAYYJIYTY Kepcetymnay; Sb, C,
H, O, S - xamMThiraH KOMIOHEHTTEPAWH >XaHa OOJYKUeJepAyH ra3 >KaHa CYIOK
dazamapaarbl  KOHIICHTPANFSUIBIK ~ TapaJbIIIbl  OAINTAaNKbl 3aTTapAblH  ap KbUI
OJTYOMJIOPYH/IO JKaHa TeMITepaTypaHbIH KCHUPH MaaHUJICPHH]IC TaOBLIIHI.

CypbMaHBIH KBIYKBUIBI JKaHa CYJIb(MUIMHHH OKCHUKApPOOH KHCIOTaJapbIHBIH
TaaCHpU MCHEH aXKBIPOOCYHJArbl IMaijga OOJATOH KOMITOHEHTTEPINH TEH
CaJIMAKTYYJIYK KypaMmbl jaHa KOHIEHTpAUMsIChl cyrok aputmene HSbO,, SbO;, an
smu ra3 ¢aszacbiHaa cypbMaHbiH oupukmenepu: Sb (k), Sb, Shy, Sbs, Shy, SbO, Sb,0O3
(x), SbsOs, SbH, SbHj; SbS, Sb,S; (k) TnOuHAe maiima 0OJOOPYH TACTBIKTAJBI.
XKoropky Temreparypaaa KOHISCHCHPJIGHTCH CypbMaHbiH Sb (k) maiiga Oosymry
Sh,03; Menen Sbh,S; nukm 63 apakeTTeHUIIMHIH HATBIFKACHIH/IA OPYH ajlapbl OC/ITHICHIH.
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[TupomeTamTyprusiiblk MPOLECCTHH XKYpyy mapteiHga  Sb,O3 - SbyS; -
OKCHKapOOH KucioTaiapsl - H,O cucremanapbiiia KOHICHCUPIICHTEH KOMITIOHEHTTEPAUH
xaHa OenykuesepayH / Sb,Os (k), Sb,S;3 (k), Sb (k) / maiima GomymynyH ¢usnka-
XUMUSUIBIK JKaHa TEPMOJIMHAMUKAJIBIK MMapaMeTpiiepy aHbIKTaJIbl.

Karyy ¢azanbin (Sb,S3) KbrukbUImanapipyyuy ueiipene: MnO,-H,SO,-CaCl,
@XBIPOOCYHYH, a3bIKTApJbl KaJNJBIKTapAaH JIMMOH KHCIIOTAaChl jKaHa MOH aJMalllyy
YalbIpbIHBIH HETH3UHIE OOJIYYHYH >KaHa CypbMaHblH KblukbUIbIH (III)  anmyynyn
TPUHITUITAAIBIK TEXHOJIOTHSIIBIK CXEMACHI UIIITEIIATT YBIKTHI.

AJIBIHTAH KBIABIHTBIKTAPABIH MPAKTHKAJIBIK MaaHucH. SD,03-Sh,S3-C4HgOp-
HzO, szOg-szSg-CeHgOTHzO, szOg-szSg-C4H605-HZO, szOg-szSg-C4H604-
HzO, szOg-Sngg-CgHGO;g-HzO, szOg-szSg-CgH403-H20 cucreMajiapabiH (1)I/ISI/IKa-
XUMUSIIBIK JKaHa TEPMOIAMHAMUKAIBIK TapaMeTpiepy OPTaHWKAIBIK dMEC XUMHUS
JKaHa OpPTaHUKAJBIK AMEC 3aTTap/AblH TEXHOJOTHSACHIHAA aHBIKTAMaJbIK MaaJlbIMaT
KaTapbIH/Ja KOJJAOHYJIYIIY BIKThIMAJ; KaTyy (ha3aHblH KbIYKbULIAHBIPYYUy 4YOHpe1e
KBIPOOCYHYH, KaJJBIKTapAbl O6JNYYHYH >aHa jxaHa cypbMaHblH KblKbUIHIH (I11)
aTyyHYH TPUHIMITHAIIBIK TEXHOJOTMSUIBIK CXEMAachl 3aTTapibl Ta3ajioo >KaHa Oelyy
HPOLIECCTEPUHIE Naliayy OOTyIl SCENTeNET.

JuccepTanusiHbl AJIbIT YbITYYHYH KAHA KAKTOOHYH Heru3/iepu:

L Sb203-8b283-C4H606'H20, Sb203-8b283'CGH807'H20, Sb203'8b283' C4H605-
H,O, Sby03-Sb,S;-C4sHgO4-H,O,  Sb,03-Sb,Ss-C3HeO3-H,O,  Shy03-Sb,Ss-
C,H4O3-H,O cucremanapgarsl ra3 aOanblHAArbl >kaHa KOHJICHCUPJICHTEH
dazanapablH ap KaHAal TeMiiepaTypaaarsl xkaHa OalTankbl KOMIIOHEHTTEPIUH
ap TYpAYY KaTHamTapblHAArbl TEH CaIMaKTyylIyK Kypamaapbl >KaHa
KOHIICHTpaIUsIapHhI,

o Ou3MKa-XUMHUIBIK KaHa TEPMOJIMHAMHUKAJIBIK MaallbIMaTTap, CUCTEMaIap/IbIH
KaCHETTEPUHUH ©3TOPYJYIITOPY, OMIOHIION 3J1€ OKCUKApOOH KHCIIOTACBhI-CYy
SPUTMECUHUH  ap  TYPAYY  MHHEpAIJANIyyCyHJa  KOHACHCHUPJICHTECH
dazanapapiH naiaa 601yy mapTTaphl )KaHa IapameTpiepy;

e Karyy ¢azara kapara OKCHKapOOH KHCIOTaJapbIHBIH KBIYKBUIIAHIBIPYYIY
akTuBayyayry skana Sb, C, H, O, S - kamMThIraH KOMITOHCHTTCPAHWH >KaHa
OeJTyKuenepyH Ta3 ’kaHa Cyrok (azanapaarbl KOHIECHTPALMSIIBIK TapaiblIiibl,

e Karyy ¢azanbia (Sb,S3) KerukbuIHaHABIPYYuy ueiipene: MnO»-H,SO,-CaCl,
QXKBIPOOCYHYH, a3bIKTap/bl KaJIJBIKTApJaH  JIMMOH KHCIIOTAChl KaHa HWOH
aNIMaIyy 4YailbIpbIHBIH HETW3MHIE OOJIYYHYH KaHa JKaHAa CYphbMaHBIH KbIYKbLIBIH
(TIT) anmyyHYyH NPUHLIMAITHATIBIK TEXHOJIOTHSUTBIK CXEMAChI MILITEITUIT YbIKTHI.
M3unneedyHyH :Keke CAJbIMbL. [ €TeporeHauK TaTaal CUCTEMAaIapAars

KOMITOHCHTTEPIMH TCH CaJIMaKTYYJIyK jKaHa >KyMYIdy KOHIICHTPAIMSIIAPbIH aHBIKTAIT
300, CypbMaHbl KaMTBITaH apaylalliMaapIblH  KbIUKbIT YOHpOAery KUCIOTAIBIK
KOHBEPCHSCHIHBIH  (DH3UKa-XUMHUSUIBIK  MyHe3IeMenepyH Oanoo; Sb,Os; xana Sb,S;3
HETU3MH/IE Ta3-CyIOKTYK YOHpOCYH/I® KOHICHCHUPJICHIEH CYphbMaHBIH Taiima OomyIryH
AHBIKTOO, a3BbIKTApJbl KAJJBIKTApJAaH  JIMMOH KHCJIOTachl JKaHa WOH ajIMallyy
YalbIpbIHBIH HETH3UHIE OONYYHYH aHa jkaHa cypbMaHblH KbiuKbUIbIH (III) amyynyH
TPUHITUITAAIIBIK TEXHOJIOTHSIIBIK CXEMACHIH HIITEM YbITYY.



JluccepTanubIHBIH KbIMBIHTBIKTAPBIH  ANPO0ALMAI00. [3UNeeHYH HErusru
KBIMBIHTBHIKTAPbl OOIOHYA 371 apajiblKk CUMITO3UYM/Iap/a >KaHa PEeCHyOIMKAIbIK WIMMUA —
MpaKTHKAJIBIK KOH(pepeHIwsIapaa Oowimupyyiaep skacanapl: «Mikroorganizmalar ve
Biyosfer» -Typxkus - Keipreizcran, bumkek, KTYM, 2013; «0KAC I"AJIBIM - 2013»
- Kazaxcran, Tapas, TITIY; «Oxomoruss u xusHb», Poccusa, Ilen3a, 2013;
«O0pa3oBaHie U Hayka B YCJOBHUSIX COIMalIbHOM MonaepHuzanuu KazaxcTanckoro
obmectBa»y - Kazaxcran, Tapas, 2013; «Hacupnun WVcaHoB - BUIHBIN
rocynapctBeHHblii  aestens Keipreizckoit Pecnyomuku»y, KI'YCTA, 2013; «
International Conference on Civil and Environmental Engineering. ICOCEE -
Cappadocia, 2015 - Nevsehir, TURKEY; «TexnocdepHas 0e30macHOCTh: Hayka H
npaktuka» - bumkek, KPCY, 2015; «MuHepanbHble pecypchl, MTOATOTOBKA
WH)XCHEPHBIX KaapoB U mpobdiembl ocBoerus Heap» U u I'T KI'TY MO u H KP,
bumikek, 2015; nnumuii cemunapnapaa (kapeapa «lIpomebinieHHas 6€30MaCHOCTb
UI'Iul’'T, 2017-2018 rr.) ’xaHa KEHEUTWITEH JIabOpaTOPUSUIBIK >KbIMBIHIApAA
(UXud HAH KP, 2018r) Omigupyyiiep skacajipl.

N3ni11660HYH KbIMBIHTBIKTAPBIH JKapbIKKa 4bIrapyy. /JluccepranusiHbiH
HaThIKamapsl OOIOHYA SKANMBICHIH 16 minmuil Makasa >KapbhlKKa YbIKTHI, alap/IbIH
nuuHae Thomson Reuters s)kana PUHII cuctemacbina KUpru3uiareH aMrekTep oap.

JuccepranMsHbIH TY3YJYIIY KaHa KeJiemy. Jluccepranus KUpUII CO3, Y4
0emyM, ThISIHAK aHa TUpKeMelnepaeH TypaT. Konnonynran agadusTTap/ibiH TUZMECH
141 wiceiMabI Ty36T. W KoMIBIOTEpIUK TeKCcTe >ka3pUTbil 160 GapakThl KaMTBINT,
anapaeiH nuuHAe 19 Tabnuua, 11 cypet xxana tupkemenep Oap.

NIITHUH HETU3I'N MASMYHY

Kupuim ce3ne TeMaHbIH akTyalyyinyry, U3WIIOOHYH MaceJelnepy, MaKcaThl,
KOJIAOPY, KAHBUIBITBI, WJIMMHUN WIITH aJIbIIl YbITYYHYH JKaHa >KaKTOOHYH HETW3ICPH,
MPaKTUKAIBIK ~ Oaamyynyry, OIIOHAOM  dJi€  YbIKKAH  OMIeKTep,  WJIMMHMA
KBIMBIHTAKTAP/IBIH aPOOAIMSICHI KaHA JUCCEPTAIUSIHBIH TY3YJIYITYy OEpHIIreH.

Oxcukap00H KHCJI0TATAPBIHAATBI CYPbMAHBIH KOIITYJIMAJIAPLIHbIH
KbIYKBLIIaHYy NpoleccTepuHUH aHAIN3U. CypbMaHbIH alpbIM KOUTYJIMAJIAPLIHbIH
TEPMOAMHAMMKACHI KAHA AHBIH HETU3IH KOPCOTKYUTOPY

A3apKkpl Ke3e CyphbMa JKaHa aHbIH KOUIYJMAaJAphIHBIH XUMUSICHI OOFOHYA
AKCIIEPUMEHTAIIBIK YKaHa TECOPUSUTBIK WIMMHM >KyMYIITap HETM3UHEH OMp e yOaKbITTa
ra3, CyIOKTYK, KaTyy 3aTTapipl KapMaraH TeTepOTreHAMK CHCTEMalapibl H3HIIOere
OarpiTTairad. Anap (asanblk TY3yJyUIly Taraajd ’aHa TEeH CAIMAKTYyJIyK adaima sMec
OONMTOH  TePMOAMHAMMKAIIBIK ~ MapaMeTpiep MeHeH MyHe3meneT.  OmoHIyKTaH
JICCEPTALMSUIBIK UIITUH OMpUHYM OelyMyHIe Oyl »KarJai/bl 3CKe aiblll, CypbMa >KaHa
CypbMaHbl KapMmaraH KOUIyJMaJapblH TEPMOJMHAMHUKAIBIK TapameTpiiepd KEHUpH
OepwiireH, MHCAbl: HOHAYK 3JICKTPOJMTTE TajJbBaHMKAIBIK YBIFKBIP apKbutyy Sh,Os
KaCHETTEePH; MacC-CIIEKTPOMETP/IMK ko1 MeHeH Sh,Se; Oyymansiisr ; Sn-Zn-Sh, ThShTes
CYIOK  KylMajapblHbIH maifja OONMyy  OHTAIBIMSUIAPBIHBIH  3CENTEPH;  XJIOPIY



THOMOYEBHHAHBIH KbIMKBUT SpuTMecHHaern SD,03 3pyy SHTAIBIHACHL, KPUCTALIIBIK
(CeHs)sSb (1Il) menen  3-OyTHITHIPOIEPOKCHUTMH OUPHUKMECHHUH OEH30JIIOTY 3PYY
SHTATBIMSACHL, CypbMa KaTBIIIKAH KO KOMIIOHEHTTYY cHUcTeMaapiarbl (a3aiblk TeH
CJIMAKTYyJTyK; KPUCTAULIBIK aTyKTapipl maiia Keutyymaarbl jmwradn meneH — SHhCls
KOIIYJTYY PeaKIMsAChIHBIH SHTAIBIMACH [batknOekoBa M.B., 1989]; KyKypT KbIYKbLIGIHBIH
KaTBIITyyCy MEHEH XJIOPUIUTM Kyprak aio0 apKbUTyy CYphbMaHbIH KbIYKbUIIAPHIH OOIYY;
ShCls, SbBr3, Sbl; apyy Temneparypaiapsl skaHa sHTaIbIHICHE; SH,03-SHCls, Sh,O3-ShBrs,
RbsShylg cucremackmbia JITA xana peHTreHO(a3aIbIK aHATM3ICPUHIH HATBIKAIAPHL:
SbOCl, Sb4O5C|2, Sb8011C|2, Sb4O5B|'2, SbgollBrz, Sb253-5b203-8b204, szSySb-szOy
Sh,O4 xypammapbr; ap KaHmai areHTTEpPIETH CypbMaHBbIH XUMUSUIBIK Tarmbuibib; SHCls-
Sh,05-H,0, ShCls-mmerrndopmamm, ShCls-Trnocemrikap6a3p skaHa CHCTEMAJIaPBIHATbI
karyy (azansm spurmatary; Sb,03, ShyOsCl,, SOOCI, ShCl; GenyyHYH KOHIIEHTpAISITHIK
tanaanapel  [Conoxenkun [LM., 1997]; mneHTaxyopun CypbMaHBIH OpTraHUKAIBIK
KUCJIOTATAp MEHEH OOJITOH KpUCTAUTIBIK afaykrapbl [barkuoekosa M.B., [ xyHylaniesa
T.I11., 1989]; sputyy rkaHa MeTaLIIapabIH KOMIUICKCTEPHH TIai/ia KbITyy MPOIECCTePHH/IC
OPraHUKAJIBIK OKCUKHCIIOTANAPIBI TIPAKTHKAIBIK KOJJIOHYY JKOJIIOpY, Oalllkaua alTKaHIa
Oup »ore yOakpITTa MOJIEKyJiaJa THUAPO >KaHa OKCHM TONTOpy OO0JICo, aHaa aHjaif
OKCHKHCIIOTaJIap METAJUIap MEHEH TYPYKTYY, BICHITYyJa j>KaHa CYIONTYyla THUAPOIU3Ie
ydypabaraH KoIIyJMajiap/bl Taiia KbUIBIIbL, CYpbMaHbIH YUYTYK KbIUKbUIBIH (Shy03)
DPUTHYTUTH TIaparl KUCJIOTAChIHBIH KOHIIGHTPALMSCH ©CYY MEHEH KOropyJiallbl;
OKCHKHUCJIOTAJIAP/IbIH SPUTMENIEPUH/IE CYpPbMaHbBIH KbIYKbUIHI JKaHa CYJILPUIN SpUTreHIe TeH
CaJIMaKTYYJIyKTYH OPYH aJIbIIIbI YKaHa KOITYIMAIAPAbIH SPUTHITUTHHUH bUTIAMIIBITBIHBIH
esrepymry [YcydakynoB M.Y., CuonuenkoBa H.1., Kakeesa M.K., bypkyrammesa K.b. x.0.,
1984]; xomIUIeKcTHK OMpHKME TMaiiaa OoyroHmo mapan kuciaotackiaarsl -COOH, -OH
TONTOPYHYH APAKETKE KUPWIIW; HEUTpaNJAIUTHIPyy/la ODPUM TypraH KOMIUIEKCTHK
OMpUKMEHMH Taiiia OOMyIlly; IIENOYTYK METAUIIAPIbIH TapTpaThIK Ty3dapblHA alpbIM
Ty3[ap TaaCHp 3TCE alap/IbIH KbIUKbLITYYTyTryHYH KeckuH ecyiy; Na,C,04 HyCo04, Sb,05
SPUTMECHH]IC OKCATIATThIK KOMIUICKCTHH Taiiaa 6omyiry ShO MeHeH OMOKcanaT HOHIYH 63
apa apakeTTCHUIIIMHWH HAThIMDKAChl, HETM3MK JPUTMENE IMIAPANKBIUKbIT KOMITIEKCTUH
naiina 6omymy, C,H, 0%~ aHnonmopy cyyTek MEHeH METAIUIBIH JKe CIIMPTTErH, KapOOKCHII
TONTOTY CYyTeK MEHEH METAJUIIbIH OPYH aJMalllyyCyHYH HATBhIMKAChIHIA OPYH AJIbIIIIbI,
pH xeHMpyn MaaHuCHH/IE CypbMa Iapan KUCJIOTaChl MEHEeH aHWOH/TYK TUITETH KOMIUIEKCTH
naifia KbUTBIIBI, a1 MU CypbMaJiaH Oallika a3 caHjaarbl Oe’yK4esiep MIEJOUTYK Yorpe/io
OMpUKMEHH TY3YIY, OIIOHIYKTaH CypbMa jKaHAa aHBIH KOIIyJIMAJIApPBIHBIH ap KBbIYKBDT
Yyoupese ap  TYPAYY MOH TYPYHI® OONYIIYHYH BIKTHIMAJIYYITYTY; CypbMa, CEICHIUH
KOITOTOH KacHUeTTepH Oap, MUCATIBI CypbMa BHHO KHCJIOTACHIHBIH TETEPOTIOIMKOITYIMACH
CeNeHAYY  JKaHa CelieH KHUCIIOTallapbl MEHEH OHpreIMKTe CHHEPTru3M  KyOymmylryH
KepcetyIry oepuirer [Aneros JK.A., 1999].

XKoropynarel anaOWSITTBIK aHAM3 TOMOHKYJIOPAY TACTBIKTAIbL ala0HsTTarbl
TEPMOIMHAMUKAIBIK ~ MYHO3IOMOJIOp HETH3WHEH CYIOK KylMamapra, KpHCTALIIBIK
aJUTyKTapra, METALTIAPAbIH alpbIM KOMIUIEKCTHK OMPHKMETICPUHE TAaHIBIK JKaHa asiap
XUMUSITBIK DJIEMEHTTEPAMH KOMITIEKCTUK OUPUKMETICPUH M3UIIO0I0 aHBIKTOOYY MaTepuall
KaTapbl KOJJIOHYYTa MaianaHblIaT; JeKTPOHIYK PEaKIMsUIApIbIH KUHETUKAIBIK MbIif3aM
YEeHEMYYIIYKTOpY, TaKTaJIraH Kypambl, TY3Y YLy >KaHa OKCHUKUCIOTANIApIbIH KOMIUIEKCTHK
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OMpUKMENICpUHUH ~ TYPYKTYYJIyry CypbMa JKaHa ajapiblH  KyWMaJlapblH  JKaHbI
TEXHOJIOTHSUIBIK KOJI MEHEH aiyyra OarbIT Oepuiii MyMKYH. byn macenenepniH udauHie
['mOOCTHH SHEPTHUSACHIHBIH MUHUMAIIBIK OTIOMYH10 (PU3UKA-XUMISITBIK MOJICIIICPIH TY3YY
713, OILIOHJIOH 3JIe SHTPONHMSHBIH MAKCHMAJIITYy ©TYOMYHJIO KOTOPKY TeMIIepaTypaarsl TeH
CaMakTyyIyKTy (pazanapsa Tadyy jKaHa 3CEITee Ja akTyallyy MaceleNiepaAuH Oupy 00Tyt
acenTernepy OenruieHay. MbIHIal KOIIOp 6Te TaK MaalbIMaTTap/Abl Tajlall KbUIaT jKaHa
AKCIIEPUMEHTAIIIBIK MIITepre o adar. OMmoHIyKTaH, Oy KyMYIITYyH aKTyalIyyiIyry
CYpbMaHbIH KbIUKBUIBIH, CYJIb(QHUINH, OKCUKUCIOTAap[bl JKaHa CyyHy KapMmara
TeTepPOreH/IMK TaTaan CHCTEMaHbl TEPMOIMHAMUKAJIBIK KOJI MEHEH MOJIENoe KaHa TeH
CAIMAKTYYJIyK KOHLEHTPAIMSACHIH OCEMTell, CypbMaHbl KapMmaraH OeJyKdenepayH
(hazaapaarsl TAPATBIIIBIH Ta0yy OOTYIT SCETTENET.

CypbmanbiH Koty amainapbiabiH (111) okenkap6on kucaoTacel - cyy
PUTMECHHICTH KbIYKbUIIAHYY NPOLECCHH (PU3MKA - XUMHUSIIBIK MOIEJ1100

CypbMaHbIH KbIUKBUIBI (CYTbGUIN) - OKCUKapOOH KUCIOTANIAPhI - CYY T€TePOreHINK
CHUCTEMAChIH (DM3MKA-XUMHSUTBIK MOJICIO0 THIPOMETALTYPIrUsUbiK Iaptra (288-448K)
M300ap/IbIK-N30TEPMAIBIK TTOTEHIIMAT MUHUMAIIBIK KE3MeTH adaiga HIIKE allbIpbUIIbI
aHa (pazarmapaarsl KOMITIOHGHTTEPIM J>KaHa ajlapiblH KypaMblH OCpHITeH KyMyITdy
TeMmIieparypajiapia nu3zee xoiyHa Oarbrtraiael [KapmoB M. K. x.6., 1995]. Dcenreene
Oarranksl OepuireH (azanap KOIIoHyTy. TepMoaMHAMUKAIBIK MYHO3I6OMeJIep ap TYPAYY
OyJaKTap/laH aJbIHIBI JKaHa ajiap ©3 apa CaJbIIThIpbUIAbL. HaTblibkaga rasmapipiH,
CYIOKTYKTap/IblH, KOH/ICHCHPJICHTCH 3aTTapIblH MaaHwiepH, (asanapaarsl >kaHa
MICKTPOJIMTTHH ~ CYyJarbl — DPUTMECHHICTH  KOMITOHEHTTEPH,  TEPMOAWHAMHUKAIIBIK
napamMeTpIepIH YOHIYKTaphl TaOBUIIBL. CENTeeJoply HIIKE Aallblpyy MaKCaThIHIA
XUMMSUTBIK PEeaKIsuIapIibH MYMKYH OOJTOH MOJNEKYJIAPIBIK *KaHa MOHAYK TEHIEMeepr
ty3ynay; sputmene C, H, S, O, Sb kapmaraH KOMIOHEHTTEPAMH MOJIYK KaTHAIITAPBI
TaOBUIIBI JKaHA aap/blH HETM3WHIE JCENTUK HETH3 AaHBIKTAIBI, SKCIIEPUMEHTKE
OarpITTajirTaH  TEMIIEpaTypaHblH jkKaHa OachIMIBIH MAAHWICPU TaHAAIBIT  AJIBIH/IBL.
M3unneeHyH  KbIMBIHTBITBIHAQ,  CUCTEMaHbl  MYHO3[064y  TEPMOAMHAMHUKAIIBIK
napamerpiiepmia (G, H, S, U) wmaanunepn, pH, Eh donmykrapel, ¢asamapnarst
KOMITOHEHTTEP/IMH TEH CaIMaKTYYJIYK KypaMbl aHBIKTAIIbL. DpuTMeHHH HOoHIyK Kyuy (1)
scenrenu. dazamapaarst (C, T, K) alpbIM KOMIIOHETTEPINH KOHIICHTPAIMSIIBIK TapaIbIIIIbI
Ty3ynny (T=283-298 K; P=10° I1a). (1 - Tabnmuana, KOMIOHEHTTEPIMH ©3 apa KaTHALILI
3:1:1:1).

1 - Tabmuma. OkcukapOoH kucioTackl - S0z - Sb,S; - HyO crictemachinbi  (hr3mka-
XUMHUSIIBIK JKaHa TEPMOIMHAMHKAIIBIK rapameTpiepu (karyy (azaHsbI

TUAPOMETATLTYPIHUSIIBIK IIAPTTa KBIPATYY)
JumoH kucjoracel (CeHg0;)-Sb,03-Sb,S3-H,0 (3:1:1:1)

Temmnepatypa, K 298 G, MJIx -6,11 Eh, B 0,10
backim, I1a 1x10° H, MIx -7,13 - -
Kenem, M° 5,75x107 |S, xx/K 2,04 | pH 2,06
Macca, kr 1,549 U, MIx -7,12 HNonayk kyu 0,01
ThIrbI3ABIK, KI/M® | 2693 Cp, xJIx 4,28 TDS, mr/kr sputme 429,44




dazanLin Konewm, Monnyk can | Canmak, THITBI3OBIK, Can.%
aTaNbIIIbI 10° M° 10 kr 10% kr/m®
pUTME 0,575 1,64e+01 638,64 1,11e+00 41,23
Sb 0,0002 5,10e-01 62,13 2,80e+02 4,01
Sh,S3 0,00 1,00e+00 339,70 0,00e+00 21,93
Sh,03 0,00 8,72e-01 508,62 0,00e+00 32,83
asma kucaorachl (C4HgOs)-Sb,03-Sb,S3-H,0 (3:1:1:1)
Temmeparypa, K 298 G, MIx -5,02 Eh, B 0,08
Bacem, I1a 1x10° H, M]Ix -5,83 - -
Kemnom, M° 4,17x10" | 'S, xIx/K 1,65 | pH 2,16
Macca, kr 1,375 U, M]Ix -5,82 Honnyk ky4 0,01
THITBI3IBIK, KI/M° 3293,97 Cp, xJIx 3,19 TDS, Mr/kr spuTme 332,04
dazaapIH Kemewm, Monnyk can | Canmak, THITEIBABIK, Can.%
aTaJIBIIIbI 10° M° 10 kr 10% xkr/m®
SPUTME 0,42 1,27e+01 452,28 1,08e+00 32,89
Sh,S3 0,00 1,00e+00 339,70 0,00e+00 24,71
Sb,03 0,00 1,00e+00 583,00 0,00e+00 42,40
mapan kucjaoracel (C4HgO0s)-Sb,03-Sb,S3-H,0 (3:1:1:1)
Temmneparypa, K 313 G, MJIx -5,68 Eh, B 0,06
baceim, Ia 1x10° H, M]lx -6,46 - -
Kenewm, M° 4,64x10" | S, xIx/K 1,97 | pH 2,26
Macca, xr 1,423 U, MIx -6,45 HNonayk kyu 0,01
TBITBI3ABIK, KI/M° 3066 Cp, xJIx 3,14 TDS, Mr/kr sputme 184,63
dazaHbIH Keoemewm, Monnyk can | Canmak, THITEIBABIK, Can.%
aTaJBIIIBI 102 M° 10 kr 10% xkr/m®
SPUTME 0,46 1,47e+01 500,28 1,08e+00 35,16
Sh,S3 0,00 1,00e+00 339,70 0,00e+00 23,87
Sbh,03 0,00 1,00e+00 583,00 0,00e+00 40,97
ssiTap kucjaoracebl (C4HgO,)-Sb,05-Sb,S3-H,0 (1:1:1:1)
Temmepatypa, K 333 G, MJIx -294 | Eh,B 0,06
Baceim, ITa 1x10° H, M/Ix 324 |- -
Kenom, M’ 0,035 S, kIx/K 1,16 |pH 2,66
Macca, kr 1,091 U, Mx -3,24 Honnyk xy4 0,00
THrbI3abIK, KU/M | 31,39 Cp, xJIx 1,06 | TDS, mr/kr spurme | 0,06
®da3aHbIH Kenewm, Monnyk can | Canmak, ThHITBI3ABIK, Can.%
aTalbIIIIbI 10° M® 107 kr 10% kv’
SPUTME 0,122 4,25e+00 148,05 1,21e+00 13,57
ras 34,62 1,25e+00 20,05 5,79e-04 1,84
CYFOKTYK 0,00 1,58e-09 0,00 9,62e-01 0,00
Sh,S;3 0,00 1,00e+00 339,70 0,00e+00 31,14
Sh,03 0,00 1,00e+00 583,00 0,00e+00 53,45




T KHCJIOTACHI (CgHeOg)-szOg-szSg-HzO (3:1:1:1)

Temnepatypa, K 393 G, MJIx -4,35 Eh, B -0,14
Baceim, [Ta 1x10° H, MJx 437 |- -
Kenem, M’ 0,294 S, xJLK/K 264 |pH 4,15
Macca, Kr 1,243 U, MIx -4,40 HNonayk ky4 0,00
THITEI3BIK, KI/M® | 4,23 Cp, kJIx 0,87 | TDS, mr/kroputm. | 11,97
®da3aHbIH Kemnewm, Monayk can | Canmak, THITBI3BIK, Can.%
aTaIbIIIbI 10° M 10 kr 10® xr/m®
Cyy sput™mecu 0,038 2,00e+00 36,05 9,43e-01 2,90
I'a3 294,18 9,00e+00 284,20 9,66e-04 22,87
Sh,S;3 0,00 1,00e+00 339,70 0,00e+00 27,33
Sh,03 0,00 1,00e+00 583,00 0,00e+00 46,90
raukoJ kuciaoracel (C;H403)-Sb,03-Sb,S;3-H,0 (3:1:1:1)
Temneparypa, K 298 G, M]/Ix -4.06 Eh, B -0,07
Bacem, I1a 1x10° H, M]lx 443 |- -
Kernem, M° 0,148 S, kJx/K 1,92 |pH 4,30
Macca, kr 1,201 U, MJIx -4,45 HoHnyk ky4 0,00
THITEI3BIK, KT/M® | 8,07 Cp, xJIx 0,68 TDS, mr/kr sputme 4,83
dazanpin Konoewm, Monnayk can | Macca, THITBI3ABIK, Can.%
aTaIbIIIbI 10° M 10 kr 10% xr/m®
SPUTME 0,00 1,18e-09 0,00 9,97e-01 0,00
ras 148,74 6,00e+00 215,12 1,45e-03 17,91
CYIOKTYK 0,065 3,50e+00 63,05 9,75e-01 5,25
Sh,S;3 0,00 1,00e+00 339,70 0,00e+00 28,29
Sh,03 0,00 1,00e+00 583,00 0,00e+00 48,55
CypbMaHbIH KbIUKbUIBI (CyIb(MUAM) - OKCUKApOOH KUCIOTalaphl -

TeTePOreHNK CHCTEMAChlH (PU3UKA-XUMHSUIBIK MOJIEJ/I00 TMHUPOMETALUTYPTHSIIBIK
mraprra (500-1000 K) sHTpONHsSHBIH MaKCHMyM MaaHHUCWHE OpyH ayasl [CHHSpEB
I'.b., Baromun H.A. x.06., 1982]. DcenteeHyH METOAMKAIBIK HETU3UH OyJ ydypia,
ra3 abalblHIArbl 3aTTapAbl, AJIEKTPOHEUTPANIBIK KaHa HOHAYK KOMIOHETTEPAd
KbUIYy ~MYMKYHUYJIYTy Oap
TEPMOJMHAMUKAIBIK MapaMeTpIepy, ajl MU OallTanKbl OCpUIIHINTEP/IE CYpbMaHbIH
KbIUKBLJIBl JKaHa CYJIb(QUAM, OMIOHAOW 3JI€ OKCHKApOOH KHCIOTAChl JKaHa CYyy
KOHYHIOTY MaajbIMaTTap KUpruswian (2 tabmuiama OamTankbl KOMIIOHETTEPIUH

nanaa

3arTap

IDJIEON.

KaThIbl cucTeMana 3:1:1:1 OonroHA0ry OepHIUIITED KOPCOTYIITY).
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2 - tabmua. CypbMaHbIH CYIIB(QUAN - CYpbMaHbIH KbIUKbUIbI- OKCUKAPOOH KHCIOTANIaphl -

CYY CHUCTEMACHIHbIH KaCHUETTEpPUHUH ©3repYiIyIly (KaTyy (a3aHbIH MUPOMETAILTYPIHUSUIBIK
H1apTTa &KBIPOOCY)

mrapan kuciaoracsl (C4HeOg)-Sby05-Sb,S3-H,0 (3:1:1:1), P=0,1 MIla, T=298-1000 K,

u=31,63 monw/kr, MMQq=25,07 r/momnb, RQ=333,69 Jx/(kr-K)

V107, S, l, u, C’p-10*, | Mu-10°, | Lt"10°
T,K | M¥xr | xJlx/(xr'K) | xJlx/xr | xJbx/kr | kJbx/(xr-K) Ila-c Br/(m'K) | Pr-10°
648 | 142,86 6,41 -6439,73 | -6516,86 36645,7 2,61 73004,9 | 104,80
998 | 270,36 7,98 -5175,08 | -5364,67 18118,8 3,83 129516 | 658,51

aumon kucnotackl (CegHgO7)-Sb,03-Sh,S;-H,0 (3:1:1:1), P=0,1 MIla, T=298-1000

K, n=33,82 monps/xr, MM(=24,22 r/monsb, R(

=344,81 Jlx/(xr-K)

V107, S, 1, u, C’p-10°, | Mu-10°, | Lt"10°
T,K | mM¥xr | xllx/ (xr-K) | xJlx/kr | xJIx/kr | kJbx/(kr-K) ITa-c Bt/(m'K) | Pr" 10°
648 | 139,41 6,29 -6098,66 | -6173,93 37310,9 2,59 81946,3 96,76
998 | 291,97 8,37 -4379,81 | -4584,56 22316 3,84 14144,8 | 751,95

amma kuciotackl (C4HeOs)-ShyOs-Sh,Ss-H,0 (3:1:1:1), P=0,1 MIla, T=298-1000 K,
u=33,46 monw/kr, MMQ=23,58 r/moinb, RqQ=353,97 Jx/(xr-K)

V107,

S

, l, u, C'p-10°, | Mu-10°, | Lt"10°

T,K | vM¥xr | xJlx/(xr'K) | xJlk/xr | kJDr/Kr | D/ (xr-K) ITa-c Bt/(Mm'K) | Pr' 10°
648 | 149,90 6,69 -6364,88 | -6445,81 40930,5 2,57 85227,5 9,71
998 | 294,78 8,52 -4889,86 | -5096,58 20035,4 3,81 14029 66,49

statap kuciaorackl (C4HgO4)-Sb,03-Sh,S;-H,0 (3:1:1:1), P=0,1 MIla, T=298-1000 K,
u=36,37 moiw/kr, MMQ=22,78 r/monb, RQ=367,09]x/(kr-K)

V107, S, 1, u, C’p-10°, | Mu-10°, | Lt"10°
T,K | Mkr | xJlx/ (xr'K) | xJlx/kr | xJIx/kr | xJx/(kr-K) Ila-c Bt/(Mm'K) | Pr'" 10°
648 | 143,15 6,43 -5904,64 | -5981,92 40597,6 2,56 94718,2 89,75
998 | 320,08 8,93 -3815,82 | -4040,28 30219 3,82 15416,9 | 940,67

cyt kucaoracel (C3HgO3)-Sby03-Sh,Ss-H,0 (3:1:1:1), P=0,1 MIla, T=298-1000 K,
u=38,29 monw/kr, MMQ=21,29 r/monb, RqQ=393,44 Jx/(xr-K)

V-107,

S, 1, u, C’p-10°, | Mu-10°, | Lt"-10°,
T,K | vM¥xr | xJx/(xr'K) | xJbx/xr | xJpx/kr | kJbk/(xr-K) Ila-c Bt/(M:K) | Pr'" 103
648 | 154,04 6,84 -5969,2 | -6052,36 26977 2,51 108086 86,04
998 | 349,35 9,55 -3707,63 | -3952,61 35276,6 3,79 16735,7 | 1004,55

riuko kuciorack! (Co,Hy03)-Sb,03-Sh,S;-H,0 (3:1:1:1), P=0,1 MIla, T=298-1000
K, n=33,58 mons/xr, MM(@=23,50 r/mons, Rq=350,34 JIx/(xr K)

V-107, S, l, u, C'p-10°, | Mu-10°, | Lt"10°
T.K | Mr | xJlx/ (xr'K) | xIx/kr | x/Ix/kr | xJbx/(kr-K) ITa-c Bt/(Mm'K) | Pr" 10°
648 | 151,97 6,76 -6472,22 | -6554,27 24606,4 2,58 82829,9 99,27
998 | 294,92 8,51 -5050,24 | -5257,06 19901,5 3,8 14125,3 660,07
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CyppmaHbiH  CynbpuAM  MEHEH  CypbMaHbIH  KBIUKBUIBI ~ ©3  apa
apaKeTTEHUIIKEHJIE METAJULIBIK CYpbMaHbIH TMaija OOJylly TacCTBIKTAJAbl >KaHa
aHBIH ©JTYOMY SKCHEPUMEHTAIIBIK )KyMYIITap/Jia IePMaHTaHATOMETP/IUK KOJ MEHEH
KBbIYKBUT 4eWpe/e aHbIKTaIAbl. MeTaHAblH, NpONaHIblH, OYyTaHIBIH YJIYLITOPY
KOMYPTEKTHH MOHO *KaHa KOII KbIYKBUIIAPbIHBIH eITYOMIOPY
MYJIbTU(QYHKITMOHANIBIK Fa3aHAM3aTOPAYH HETM3UH/IE TaOBUIABI )KaHa ajap ICENTUK
AKCIIEPUMEHTTEP/I€ KOJJOHYIAY (ArccepTalusia TOIyK Oepriiin).

I'uapo- ’xaHa NMPOMETAILIYPIrUSJIbIK HIAPTTA KATYy (a3aHbIH a5KbIPOOCY
KAHA OKCHUKAPOOH KHCJI0TACBIHBIH CYy/arbl JpUTMeJIepUHIe CYyPbMAHBI
KAMTBHITAH KOMIIOHEHTTEP/ANH KaHA 06JIYKY6JI0PAYH KOHIEHTPANUSIIbIK

TapaJbIIIbI

I'ereporenauk Tataan cucremanap: C4HgOg-Sb,03-ShySs-H,0, CsHgO7-ShyOs-
Sngg'HgO, C2H403'Sb203'8b283'H20, C4H605'Sb203'8b283'H20, C4H604'Sb203'
Sh,S;-H,0, C3HeOs- Shy03-Sb,S3-H,O 3arrapapin Oamrankel katHamTaper 3:1:1:1,
P=0,1 MIla, T=288-448 K waanunepunae, 0.a. THAPOMETAJUTYPTHUIBIK IIapPTTA
Katyy (a3aHbIH aXXbIPOOCY Kapalbll, U3WiAeHau. M3ungeene, spuTMEHUH KOJIOMY,
Maccachl, THITBI3ALITE, [100c sHepruscel, G, MJDx, sHTanmenusicel, H, MJIx,
suTponusackl S, kJK/K, nuku sueprus, U, M/Ix, xputyynyk ceiibiMayyiyk, Cp,
k/IK, KbIUKBUIIAHYYy-KaJIbIObIHA Kenyy moTeHuuansl Eh, B, sputmenun pH, nonayk
Kydy, OpUTMEICTH OpPUTeH 3aTTapablH  ejauemy, 1DS, MI/KT, da3agars
KOMITOHCHTTEPIMH MOJIIYK CaHbl JKaHa CaJMaKTBhIK Maibi3bl TaObLLABI (Ta0i.l).
baapaplk M3MIIEHTeH cucTeMaapia CYYTEeKTHK KOPCOTKYY KBIYKBUI JKaHA aHBIH
maanucu 2,06 maH 4,3ke dehnH e3repyiaay. Sb,0s-Sb,S;-H,O kapmaran numoH
KHCJIOTachIHbIH 3puT™MecuHuH pH 2,06 6apabap 0osyn, MUHMMAaJIIBIK YOHIYKKA 33
skeHauru Oenrwienau. Karyy ¢aszara kapara OKCHKapOOH KHCJIOTajJapbIHBIH
KBIYKBUIIAHIBIPYY aKTUBIYYJIYTY TOMOHKYAOW HPATTE Kalramapbl KOPCOTYIIY:
mumon (298 K, pH=2,06, Eh=0,1 B); anmma (298 K, pH=2,16, Eh=0,08 B); mrapan
(313 K, pH=2,26, Eh=0,06 B); sarap (333 K, pH=2,66, Eh=0,06 B); cyt (393 K,
pH=4,15, Eh=-0,14 B); riukox (298 K, pH=4,30, Eh=-0,07 B). bepuiren up3sTke
)Kapaia CypbMaHbl aHBIH OUpUKMENIEpUHEH 0eIIyT amyyra jkaHa Ta3ajooro, Oarrkada
alTKaHJa THIPOMETAILTYPIHSUIBIK MPOIIECCTEPU YIOMTYypyyra 0onot. Cucremanarsi
MPOLIECCTEPANH JKYPYY MYMKYHUYIYTY jkaHa Oareitel ['MOOCTHH SHEPTUSCHIHBIH
(AG<0), suTanbnusabiH (AH<0) sxana nuku 3HeprusHbH (A U<0) MaaHUICPUHHUH TEPC
oenrujie 60IyIy MEHEH TaCThIKTaJIIbI:

C6H307-Sb203-8b283-H20: AG =-6,11 MI[)K, AH=-7,13 MI[)K, AU:-7,12 MI[)K,
C4H605-Sb203-8b283-H20: AG =-5,02 MI[)K, AH=-5,83 MI[)K, AU=-5,82 MI[)K,
C4H606-Sb203-8b283-H20: AG =-5,68 M/JDx, AH=-6,46 M/JDx, AU=-6,45 M]Ix;
C4H604-Sb203-8b283-H20: AG =-2,94 MI[)K, AH=-3,24 MI[)K, AU=-3,24 MI[)I(,
C3H603-8b203-5b283-H20: AG =-4,35 MJIx, AH=-4,37 MJIx, AU=-4,40 MJIx;
C2H403-Sb203-8b283-HZO: AG =-4,06 MI[)K, AH:-4,43 MJ_—[}K, AU:-4,45 MI[}K
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DputMeaerd spureH 3attappiH emuemy (TDS MI/kr): JUMOH KHCIIOTACHI
C6H807-Sb203-8b283-H20, TD8=429,44, aJiIMa KHCJI0TacChbl C4H605-Sb203-8b283-
H,0, TDS=332,04; mapan kucnotacel C4He¢Og-Sb,03-Sh,S3-H,0, TDS=184,63 mr/kr
TY36T; JAEMEK SPUTMEIETH SPUTCH 3aTTap/blH ©Jl46MY JUMOH KHCJIOTAChIHAA Kell,
0.a. anm xepae pH=2,06. byn >xarmaiiael Scke anbim, 3 - Tabuuma JIUMOH
KHCJIOTaChIHBIH CyyJarbl SPUTMECHUHJIE CYpbMaHbl KaMThITaH KOMIIOHEHTTEPIUH
KOHIICHTPAIUSIIBIK TapasIbIibl Oepriiau (3 Tadm.).

3 - taomma. CgHgO; (mmmon kwucmorackl) - Sb,O; - Shy,S; - H,O cucremacemna
KOMIIOHEHTTEP/IMH >kaHa OesrykuesepayH Tapaibibs! (T=298 K, P=0,1 MI1a, 3:1:1:1)

KomnoneHTTepauH aT, MosasIk Monnyk Opurmeneru MOJISUIABIK | aKTHBIYYIYK
KaHa OeJYKYeJepAyH | Kan/MoJb | KOHLCHTpauus | caHbl SpUTeH MI/KT log ko3 (hpunreHTn
TapasIbIIlb] xe can.%

IpUTME
HCO4 -146363 4,25e-06 9,94e-07 2,59%-04 -5,37 0,91
HSbO, -105578 1,12e-07 2,61e-08 1,73e-05 -6,95 1,00
ShO, -103244 6,36e-17 1,49e-17 9,78e-15 -16,20 0,91
CH;COO -92987 4,24e-05 9,92e-06 2,50e-03 -4,37 0,91
CH;COOH -95320 4,30e-02 1,01e-02 2,58e+00 -1,37 1,00
CO, -89094 2,27e+01 5,32e+00 1,00e+00 1,36 1,00
CO;”° -144029 1,38e-14 3,22e-15 8,26e-13 -13,86 0,67
C,He -3368 2,66e-01 6,22e-02 8,00e+00 -0,58 1,00
HCOO -95845 2,00e-10 4,69e-11 9,02e-09 -9,70 0,91
HCOOH -98178 2,01e-08 4,71e-09 9,27e-07 -7,70 1,00
H, -9084 1,91e-11 4,47e-12 3,85e-11 -10,72 1,00
H,S -22914 1,38e-13 3,22e-14 4,69e-12 -12,86 1,00
CH, -6226 3,29e+00 7,69e-01 5,27e+01 0,52 1,00
CH;0OH -56744 1,88e-12 4,39e-13 6,01e-11 -11,73 1,00
CsHyo 2348 5,50e+00 1,29e+00 3,20e+02 0,74 1,00
CsHs -510 1,29e+00 3,02e-01 5,69e+01 0,11 1,00
C,HsCOO -90129 4,20e-04 9,83e-05 3,07e-02 -3,38 0,91
C,HsCOOH -92462 5,68e-01 1,33e-01 4,21e+01 -0,25 1,00
C4H,O5 -137789 2,82e-14 6,59%-15 2,90e-12 -13,55 0,91
C,H,0” -92987 4,24e-05 9,92e-06 2,50e-03 -4,37 0,91
C4H,0, -87271 1,46e-03 3,42e-04 1,27e-01 -2,84 0,91
C,H304 -143505 5,17e-18 1,21e-18 3,88e-16 -17,29 0,91
CsH30, -182081 2,25e-09 5,27e-10 2,32e-07 -8,65 0,91
C,HO, -184939 7,3%-15 1,73e-15 6,58e-13 -14,13 0,91
HSbO, -105578 1,12e-07 2,61e-08 1,73e-05 -6,95 1,00
C3HsO5 -140647 6,40e-15 1,50e-15 5,70e-13 -14,19 0,91
C3H,0,? -179748 3,14e-13 7,34e-14 3,20e-11 -12,50 0,67
C3Hs0” -90129 4,27e-04 9,99e-05 3,12e-02 -3,37 0,91
SbO, -103244 6,36e-17 1,49e-17 9,78e-15 -16,20 0,91
OH -57268 4,60e-16 1,08e-16 7,82e-15 -15,34 0,91
H* -2333 2,40e-03 5,62e-04 2,42e-03 -2,62 0,90
H,0 -59601 1,37e+01 3,21e+00 5,79e+01 1,14 1,00
Sb 0.00 - 5,10e-01 6,82 -0,29 1,00
Sh,S; -41491 - 1,00e+00 37,31 0,00 1,00
Sb,0s -303107 - 8,72e-01 55,86 -0,06 1,00

KommoHeHTTEep aHa 3apsafaraH OeJyK4YeJepJIyH JIMMOH KHCIIOTAChIHBIH
APUTMECHUH]IC KOHIICHTPAIUSIBIK TapasibIIIb: CO;{Z, HCO;, CH;COO°, CH;COOH,
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CO,, C,Hs HCOO', HCOOH, H,, H,S, CH,;, CH;0OH, C4H4, CsHg, C,HsCOO,
C,HsCOOH, C,H-0,, C,H;0*, C,H-;0,, C,Hs05, CsH;0,, C,HO,, HSbO,,
CsHs05, C3H,04% CsHsO*, SbO,, OH, HY, H,O, Sb, Sb,Ss, Sb,Os mermsru
a3pIkTapAbH 0,1 MOJIBIOH KOTOPY OOJYIIYH TACTHIKTAIbl JKaHA alapJblH WYHH]IC
CypbMaHBI KaMThITaH KOMIIOHCHTTEP ©3roue Kapa CHMBOJIJIOP MCHEH OCJITUJICHTCH.

[Tupometaumyprusiibik - maptra (T=500-1000 K) xaryy dazaHbiH axbIpoocy
cucremanapaa Kapaisit: C4HgOs-Sb,05-ShyS3-H,0, CsHgO-Sh,05-Sh,Ss-H,0, C,H40s-
SbgO;g-szSg-HzO, C4H505-Sb203-8b283-H20, C4H604-Sb203-8b253-H20, C3H603-Sb203-
Sh,S;-H,0 cypemanbie koHAeHcupIieHreH Tunrepud: Sh (k), Sb,03 (k), Sh,SOs (k) xaHa
OIIOHJTON 3J1e CYpbMAaHBIH ap KaHIal CyyTeK, KbMKbIITEK KaMThITaH OMPUKMETICPUHIH: S,
Sh,, Shs, Shy, SbO, Sb,O¢ SbH, SbHi; SbS mafima Gomoopyn kepcerry. JKoropky
temmeTaTypana cucremana Sh,0s+Sh,S;=Sh(k)+SO, peakimsachkl opyH aibi, CypbMaHBIH
CyIb(UIN MCHEH KbIYKbLIBIHBIH 63 apa alHaHyyCyH 1a KOHICHCUPJICHTCH CYphbMaHBIH JKaHa
KYKYPTTYH KOIII KbIUKbLIBIHBIH, C, H KapMaraH KoIryMasiap/ibIH YbITBIIIB KOPCOTYJIIY.

Konnencupnenren cyppMa Sh(k) (1-3 cyper, 4 tabmn.) Temneparypa 448 nen 998 K
e3repyy YeruHie maima O0onot. I'a3 (dasacklHma CypbMaHbl KaMThIraH KOMIIOHCHTTCPIUH
»KaHa OeJIyKuesIepAyH TeMIlepaTypara japalia Tapalbllibl alpbIM-alpbIM KA O6JIoK
cucremanapna: (C4HgOs-Sb,05-H,O (3:1:1), P=0,1 MIla, T=285-1005 K) sxana (C;HgOs-
Sh,S;-H,0 (3:1:1), P=0,1 MIla, T=285-1005 K) kepcetyiay.

KoHBepcust mpoleccHH e TeMIepaTypaHbIH sKOoropyamibl MeHeH: S, Shy, Shs, Shy,
ShO, Sh,0s, SbH, SbH; xana SbS (1 - cypet) KoHLIeHTpalMsIIapsl Kebeiay, an smu S (k),
Sh,05 (k), Sb,SO; (k) KoHIIEHTpaUSIIAPhl TEMKAYTYY ©3repyll, MakcuMyM MaaHu 648 K
oermmrunenmu. C4HgOs-Sby,05-Sb,S3-H,0 crictemachina cypeManbiH ya Typayy: SbO, Sb,O3
(x), Sb4Og KbIUKBLTIAPBIHBIH MakiIa O0ITYIITy OaKaIIIbI.

["eTeporennvk crucremanapa CypbMaHbl KaMThITaH 3artapiaad Oamka: H, C, O, S —
HETH3WH]IE Tlaiiia 00MroH KoMIoHeTTep skaHa Oenykuenep: H, H,, OH, H,0, S, S;, S;, S,
SO, SO,, S,0, SH, H,S, SOH, H,SO, C (k), CO, CO,, CH;, CH,4, C,H,, C,H,4, C,Hs, C,Hs,
C3H8, CHO, CHOZ, CHzo, CHZOZ, C2H402, C3H60, CS, CSZ, COS OPpYH aJlabl
(macceprammsima Toiyk OepwireH). KoHaeHCHpieHTeH CypbMaHbIH —TMaifma  Ooyrny
CYpbMaHbIH KbIUKbUIbI kaHa cyibhuauand H,, C (k), CO, CH; THOMHIErH KajbIObIHA
KEJITHPTHYTEp MCHEH 63 apa apaKeTTCHUIIIMHEH KEJTUIT YbIraT.

Konnencupnenren xkemyprek 298 - 748 K temmeparypaiblk e3repyy deKTepie
ke3ururl, emaemy 7,443 - 0,374 monb/kT Ty36T; cyy 18,361 - 9,418 MOMB/KT; MONEKYIISIPIBIK
cyyrek 0,0001 - 8,371 monw/kr, 298 — 998 K; kemyprektus kbrakbuibl CO 0,0005 - 5,050
MOJIB/KT, 498 - 998 K; kemyprekTrH Kol KeKbUTbl CO, = 5,439 - 10,226 Monb/kr (298 -
748 K); 10,226 - 8,223 monw/kr (798 - 998 K); CH,4= 0,442 - 2,192 monw/kr (298 - 698 K); C
(x)=7,443 - 0,374 monb/kr (298 - 748 K); Sb (k) = 1,146 - 2,124 mons/kr (298 — 698 K), 2,124
- 1,986 momn/kr (798 - 998 K).

Cucremanarsl OaapbIK KOMIIOHEHTTEP/MH, OOYKUYOIepAyH 3aTTapAblH ap KaHjaai
KaTHAIITAPbIHAATEl KOHIICHTPAIMSIIBIK KypaMbl jKaHa TapaJibIlilbl JIACCEpTAIMsIA JKaHa
aHBIH TUPKEMEJICPUH/IC TOITYK OCpHIIITIH.

Mire rereporeHauk Tataan cucremasiapaarsl SOz - Sh,S; - BunHas kwucimora
(C4H606) - Hzo; Sb203 - szSg - JJUMOHHAasA KHCJIOTa (C6H307) - HgO; Sb203 - Sb283 -
sonounas kuciota (C4HgOs) - H,O; Sb,O3 - Sh,S; - stHTapHas kuciora (C4HgO4) - Hy0;
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1 - cypet. CypbMaHbl KaMThIraH CHUCTEMalapJarbl HETU3TH KOMIIOHEHTTEPJIMH TEH CaJMaKTYyJIyK KypaMbl jkKaHa
KOHIIEHTPAIUSIIBIK Tapaibiiibl (Moib/Kr). KongeHncupinenren cypsma 448 K - 998 K opyn anar. P=0,1 MIla, cucremanars
3arTapAbiH KaTbimbl 3:1:1:1

4 — tabmuna. CypbMaHbl KaMThITaH KOMITOHEHTTEPMH jkKaHa OenyK4denepayH ra3 (azachiHAarbl KOHIIEHTPAIWSIIBIK TapaIbIIibl

(momw/kr). T=448 - 998 K, P=0,1 MIla, cucremanarsi 3arTapabH KarHambsl 3:1:1:1

[Hapan KHCJI0TAaChI (C4H605)'Sb203'8b283' Hzo

448 1,14691 | 1,93E-22 | 2,92E-18 | 193E-22 | 2,58E-15 | 1,93E-22 | 2,86E-30 | 4,73E-14 | 5,59E-20 | 7,05E-21 | 3,98E-18 | 0,488961
548 123761 | 9,11E-18 | 2,69E-13 | 1,15E-16 | 9,35E-11 | 3,1E-22 | 2,86E-30 | 9,58E-15 | 8,49E-15 | 1,67E-16 | 4,29E-13 | 0,443613
598 145764 | 1,21E-15| 1,93E-11 | 2,35E-14 | 4,66E-09 | 5,92E-20 | 2,86E-30 | 5,5E-15 | 7,53E-13 | 6,92E-15 | 3,26E-11 | 0,333596
648 197871 | 7,68E-14 | 7,18E-10 | 2,11E-12 | 1,26E-07 | 5,08E-18 | 2,86E-30 | 3,53E-15 | 3,36E-11 | 1,51E-13 | 1,28E-09 | 0,073061
698 2,12483 | 2,68E-12 | 1,57E-08 | 9,78E-11 | 2,1E-06 | 2,28E-16 | 2,86E-30 | 2,37E-15 | 8,81E-10 | 2,11E-12 | 1,5E-08 | 2,86E-30
998 1,98692 | 2,1E-06 | 0,001412 | 0,000116 | 0,033582 | 1,67E-09 | 2,86E-30 | 3,16E-13 | 0,000172 | 9,94E-09 | 0,000243 | 2,86E-30
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JIMMOH KHCJI0TAChI (C6H807)-Sb203-8b283- HZO

T Sb(K) Sb sz Sbg Sb4 SbO szOg(K) SbH Sng SbS szSg(K)
448 1,14707 | 1,93E-22 | 2,84E-18 | 1,93E-22 | 2,51E-15 | 193E-22 | 2,86E-30 | 5,64E-20 7,66E-21 3,87E-18 0,488881
548 1,24087 | 8,87E-18 | 2,62E-13 | 1,12E-16 | 9,1E-11 | 29E-22 | 2,86E-30 | 8,52E-15 1,78E-16 4,17E-13 0,441983
598 146744 | 1,18E-15 | 1,88E-11 | 2,29E-14 | 4,54E-09 | 5,56E-20 | 2,86E-30 | 7,55E-13 7,34E-15 3,18E-11 0,328694
648 2,00307 | 7,49E-14 | 7,01E-10 | 2,06E-12 | 1,23E-07 | 4,79E-18 1E-30 3,37E-11 1,6E-13 1,24E-09 0,060882
698 2,12483 | 2,61E-12 | 154E-08 | 9,55E-11 | 2,05E-06 | 2,16E-16 | 2,86E-30 | 8,84E-10 2,23E-12 1,42E-08 2,86E-30
998 1,97594 | 2,27E-06 | 0,001525 | 0,000126 | 0,036266 | 9,18E-10 | 2,86E-30 0,00021 1,54E-08 0,000189 2,86E-30
I'mukoa kucaoracel (C,H;05)-Sb,03-Sh,S;-H,0
448 1,14767 | 1,93E-22 | 3,09E-18 1,93E-22 2,73E-15 | 193E-22 | 2,86E-30 | 6,36E-20 | 9,27E-21 | 4,21E-18 | 0,488582
548 1,25584 | 9,65E-18 | 2,85E-13 1,21E-16 9,9E-11 3,03E-22 | 2,86E-30 | 9,54E-15 | 2,12E-16 | 4,54E-13 | 0,434495
598 151605 | 1,29E-15 | 2,05E-11 2,49E-14 4,94E-09 | 5,82E-20 | 2,86E-30 | 8,44E-13 | 8,68E-15 | 3,46E-11 | 0,304393
648 2,12483 | 8,17E-14 | 7,64E-10 2,24E-12 1,34E-07 | 5,03E-18 | 2,86E-30 | 3,77/E-11 | 1,88E-13 | 1,35E-09 | 2,38E-18
698 2,12482 | 2,84E-12 | 1,67E-08 1,04E-10 2,23E-06 | 2,27E-16 | 2,86E-30 | 9,91E-10 | 2,65E-12 | 1,34E-08 | 2,86E-30
998 1,97443 | 2,29E-06 0,00154 0,000127 0,036632 15E-09 | 2,86E-30 | 0,000205 | 1,41E-08 | 0,000205 | 2,86E-30
AJIMa KHCJI0TAChI (C4H605)-Sb203-8b283'H20

448 0,766494 | 193E-22 | 3,04E-18 | 1,93E-22 2,69E-15 193E-22 | 2,86E-30 | 6,31E-20 | 9,33E-21 | 4,15E-18 | 0,652136
548 0,874337 | 9,51E-18 | 2,81E-13 1,2E-16 9,76E-11 2,96E-22 | 2,86E-30 | 9,46E-15 | 2,13E-16 | 4,47E-13 | 0,598214
598 113353 | 1,27E-15 | 2,02E-11 | 2,45E-14 4,87E-09 5,7E-20 | 2,86E-30 | 8,37E-13 | 8,69E-15 | 3,41E-11 | 0,468617
648 1,74505 | 8,06E-14 | 7,53E-10 | 2,21E-12 1,33E-07 4,93E-18 | 2,86E-30 | 3,73E-11 | 1,88E-13 | 1,34E-09 | 0,162858
698 2,07076 | 2,83E-12 | 1,66E-08 | 1,03E-10 2,21E-06 2,24E-16 | 2,86E-30 | 9,77E-10 | 2,58E-12 | 1,81E-08 | 2,86E-30
998 1,92037 | 2,29E-06 | 0,001539 | 0,000127 | 0,036615 1,41E-09 | 2,86E-30 | 0,000205 | 1,4E-08 | 0,000273 | 2,86E-30
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HHTap KHCJI0TaChl (C4H504)-Sb203-8b283- HZO

T Sb(K) Sb sz Sbg Sb4 SbO szOg(K) SbH Sng SbS szSg(K)
448 1,14768 | 193E-22 | 2,9E-18 193E-22 | 2,56E-15 | 193E-22 | 2,86E-30 | 6,18E-20 | 9,62E-21 | 3,95E-18 | 0,488575
548 1,25491 | 9,07E-18 | 2,68E-13 | 1,14E-16 | 9,3E-11 | 2,73E-22 | 2,86E-30 | 9,21E-15 | 2,16E-16 | 4,26E-13 0,43496
598 1,51183 | 1,21E-15 | 1,93E-11 | 2,34E-14 | 4,65E-09 | 5,27E-20 | 2,86E-30 | 8,14E-13 | 8,8E-15 | 3,25E-11 0,3065
648 2,11729 7,/E-14 7,19E-10 | 2,11E-12 | 1,27E-07 | 4,57E-18 1E-30 3,63E-11 1,9E-13 1,28E-09 0,003769
698 2,12483 | 2,68E-12 | 1,58E-08 | 9,79E-11 | 2,1E-06 | 2,07E-16 | 2,86E-30 | 9,55E-10 | 2,67E-12 | 1,28E-08 2,86E-30
998 196164 | 2,48E-06 | 0,001672 | 0,000138 | 0,039757 | 6,38E-10 | 2,86E-30 | 0,000249 | 2,15E-08 | 0,000162 | 2,86E-30

Cyrt kucaoracsol (C3Hg0s3)-Sb,03-Sb,S;-H,0

T Sb(K) Sb sz Sb3 Sb4 SbO Sb203(K) SbH SbH3 SbS Sngg(K)
448 1,14871 193E-22 | 3,11E-18 | 193E-22 | 2,75E-15 | 193E-22 | 2,86E-30 | 7,14E-20 | 1,29E-20 | 4,25E-18 | 0,488062
548 1,27856 9,75E-18 | 2,88E-13 | 1,23E-16 1E-10 2,65E-22 | 2,86E-30 | 1,05E-14 | 2,78E-16 | 4,58E-13 | 0,423137
598 1,58697 1,3E-15 2,08E-11 | 2,52E-14 S5E-09 5,16E-20 | 2,86E-30 | 9,27E-13 | 1,12E-14 3,5E-11 | 0,268931
648 2,12483 8,28E-14 | 7,74E-10 | 2,27E-12 | 1,36E-07 4,5E-18 2,86E-30 | 4,14E-11 | 2,44E-13 | 1,15E-09 | 4,5E-23
698 2,12482 2,89E-12 1,7E-08 1,06E-10 | 2,26E-06 | 2,04E-16 | 2,86E-30 | 1,09E-09 | 3,41E-12 | 1,15E-08 | 2,86E-30
998 1,94673 2,71E-06 | 0,001824 | 0,00015 | 0,043393 6,3E-10 | 2,86E-30 | 0,000287 | 2,77E-08 | 0,000145 | 2,86E-30
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2 - cypeT. CyppMaHbl KaMThITaH KOMIIOHEHTTEPANH jKaHa 0eJIyKUeJIepayH ra3
(azaceiHaa TemrepaTypaaad ke3 kapanabuibik Tapaibiiibl. C4HgOs—Sh,03—H,0
(3:1:1), P=0,1 MIla, T=285-1005 K

3 - cypet. CypbMaHbl KaMThITaH KOMIIOHEHTTEPAUH KaHa 06JIYKUYeJIOpIyH ra3
dazaceiHIa TemMIepaTypaaaH ke3 KapaHasliblk Tapanbiibl. C4HgOg —Sb,S;—H,0
(3:1:1), P=0,1 MIIa, T=285-1005 K

Sbh,03 - Sh,S; - ¢yt kucaoracer (C3HgO3) - H,O; SbyOs - Sb,S; - riwkoir kuciaoTacsl
(C,H403) - H,O karyy 3artapabl  THAPO- W IHPOMETALIYPrHSUIBIK IIapTTapia
KBIPATyy CHCTEMATHUKAJIBIK H3WIIOOHYH HETH3HHIEC OPYH albl )KaHa CypbMaHbI
kapmaran komrnonentrepaud (HSbO,, SbO, Sb,S; (k), Sb,03 (k), SbyOg, SbH, ShH;,

SbS), 6enykuenepayH (SbO,, Sb (k), Sb, Sb,, Sbs, Shs) Tapanbiiibl okcukapOOH
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KHCIIOTAIAPBIHBIH  CYYJyy OpUTMENEepUHIE TaObUIAbl. AJIBIHTAaH HaThIKaIap
3aTTapAblH TAIIBUTYy XUMUSUIBIK a0aJIbIH KaHa Macca ajMallyy MpoIeCCUHUH KYPYY
OareIThIH  aHBIKTOOTO Heru3 Oeper. byn oxarmaii Ilpannrianbin  Oupaukcus
KPUTEPUAIIJIBIK CaHbl MEHEH namwiaeHau, 0.a. muddysus kodpdunmreHTH MeHeH
KHHEMATUKAJIBIK HWIIAIIKEKTUKTHH KaTHAIIBl OWPICH KWUYWHE CaH OOJIyN YBIKTHI.
Wrre rereporeHauK Tataan cucreManbid: Sh,O5 - Sh,S; - okcnkapOoOHOBBIE KHUCIOTHI
- HO ¢usuka-xuMusiblk (KeJieM, Macca, ThITBI3IBIK,KbIYKbIIIaHyy-KaJIbIObIHA KeTYY
MOTEHITAITBI, CYYTEKTUK KOPCOTKYY, MOHIYK KY4, SPUTMEACTH SPHUIeH 3aTThIH CaHBbI,
KBUTYYIIYK CHIMBIMIYYIIYTY, KbUTYYIIYK ©TKOPYMAYYIYK, TUHAMUKAIIBIK MIIIIIKEKTHK,
KOHJICHCHPJICHTCH  3aTTapblH  MacCalblK  YIYIIy) JKaHa TEPMOIAMHAMUKAIBIK
napameTpiiepu (I'mOOC PHEPrHSACHI, SHTAIBINSA, SHTPOIMS, WYKA SHEPrHs) TaObUIIBI.
["eTeporeHauK crucTeMaHbIH (ha3zarapblHAarbkl KOMIOHEHTTEPINH CATMAKTHIK OaTaHCTBHIK
ACENTEPU YBITAPbUIIBI. OJHTaIbNUs, [HWOOCTHMH JHEPTUsACH, WYKH DHEPTHUSHBIH
Oenrmnepy  OOIOHYA  MPOLIECCTHH  KYPYILIY, OarbIThl TeMIEpaTypaHbIH KEHUPH
MaaHHUCHUHE TAaCTHIKTAIAbI. OKCHKapOOH KHCIOTaIaphl CUCTEMaarbl KaTyy (aszara
KapaTa TOMOHKYIOH KbIUKBUIAAHABIPYY AaKTUBIYYJIYTYH KOPCOTTY: JIHMMOH,aIMa,
miapar, siHTap, CYT, TJIUKOJ Kuciotanapbl. Karyy (a3aHblH SpUTHYTUTH JTHMMOH
KHUCIIOTaChIHJA  JKOropy;  Oynl  JKepJe  KbIYKbUIJAHYy-KaJblObIHA  KENyyY
noreHuuanbiaeiH  (Eh, B) wMaanmmcm oH JkaHa Oamkanapra CajbIITBIPMAyy
Makcumanayy (0,1 B), oOlIOHAyKTaH »pUTME KBIYKBUIAYYJIYK  KAacHUETKe 9).
Kapanran cucremaza KOHICHCHPJICHIEH CyphbMaHbIH KOITYJIMATAPBIHBIH OPYH JIBIIIIBI
XUMISUTBIK ~ aHAJTU3 MEHEH TaCTBIKTANIbl (mepMaHranaromerpus). CucTeMaHbIH
(bu3MKa-XUMUSITBIK napaMeTpJepuHUH  ©3 apa  aiikemrTuru - azagapaarsi
KOMIIOHEHTTEP/IUH CAJIMAKTHIK OaJaHCTaphl JKaHAa OKCIECPUMEHTAIIBIK, OSCEMTUK
CYYTEKTUK KOPCOTKYUTOPAYH [l KEJHUIIU MEHEH NaTUIIICH M.

A3BIKTap/Ibl KAJJILIKTAH JJUMOH KHCJI0TACHI 5KAHA MOH AJIMAIIYY YAl bIPbIHBIH
Heru3nH/e 66JTyI AJTYY *KaHA CYPbMaHbIH KbIYKbLIbIH AJTYYHYH NPUHIUIHAIBIK
TEXHOJIOTHSIIIBIK CXeMAChI

OKCTIEpUMEHTANIBIK JKaHa SCENTHK H3WIIOeI6pIYH JKbIMBIHTHIKTAPhl a3bIKTap/Ibl
KaJIBIKTaH JIMMOH KHCIIOTAChl YKaHAa MOH alMalllyy YalbIphIHBIH HETH3UHIE OOnyIl amyy
KaHa CypbMaHBIH KbIUKBUIBIH aHBIH CyJIbGUIIEPHHEH ATYyyHYH MPUHIMITAAIIBIK
TEXHOJIOTHSUIBIK CXEMAChIH TY3YYT'® MyMKYHUYJIYK Oepau (cypet 4).

KoHIIeHTHpIIEHTeH KYKYPT KHCJIOTachlHIa MapraHelTHH KoMl KbIYKbUIBIHBIH (IV)
KaTbIIIYyCy MEHEH CHUCTEMaJarbl Karyy (azaHbl aKbIpaTyy TOMOHKY PEaKivsi apKbLIyy
uiike ambpbuIbl; SP,S3+3MN0,+6H,S0,4+6CaCl,=2ShCl;+3MnCl,+6CaSO,+3S+6H,0.

Peakiuss  yu  Oackeruta xepetr: ()  H,SO,+CaCl,=CaSO,+2HCI, (1)
MnO,+4HCI=MnClI,+Cl,+2H,0, (l“) Sh,S;+Cl,=2SbCl;+3S.

OpuTMeHHH CcyyTeKTuk kepcetkydy, pH = 0,44; mpomecctun xypymy 1,5
caar. Peaknusga anpiaran aseik 30% JUMOH KUCIOTACchIHAA SPUNT, aHJAH KUWHUH
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CypbMaHbIH JIUMOH KBIYKBUI SPUTMECH aJIbIH aja jnaspaainran katnonut KY-2-H
KytonaT. AngaH apel Oupukme ABY-1 3,5 caarka apanmamrtelpyyra OarbiTTanar.
VYO6akTbickl ~ OYTKOHI®  SpUTME  YbIIIKAJIaHAT. dunbTpaTTarbl  CypbMa
IIepPMaHraHATOMETPAHK XKOJI MCHEH aHbIKTanaT. Kerakeit geipone MnO* tan Mn?*
re yelinn KaubiobiHa Kemer: MnO*+8H'+5 e’—)Mn2++4HZO. JIMMOHAYY KBIUKBLI
DPUTMEHHH apaJIAlIMACBIHAH CypbMaHbl axbIpaTtyy AB-17 aHuoHuTTE WHIIKE
ampIpeiaT. JputMe ybinkananatr. Yexkme 100°C kypratyyuy mkadTa Kyprareiiar,
angad kuiuH mydenauk memte 650°C KpI3BITHUIAT. AHHOHUTTE CypbMa COpyJIarT.

4 - cypoT. A3BIKTBI KJIIBIKTaH 06ITyY KaHa CyphbMaHbIH KbIYKbUTBIH aTyyHYH
MIPUHLUIHAIBIK TEXHOJIOTHSUTBIK CXEMAChI

Cxemana cHCTEMaHbIH KaTyy 3aTblHJArbl CypbMaHbl —aJraykbl XJIOPJIOOUY
areHT Karapbl KaJbIUH XJOPUIW KOJIOHYJAy >kaHa aHbiH Herusuuae HCI, Cl,
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anbIHABL. AHAaH apbl cynbPuanuk ¢asza amapasiH Taacupu MeHeH SbCl; eTty, Oyn
00J1CO CypbMa JTUMOH KHCJIOTAaChIHBIH KOIITYJIMACBHIH JKaHa CYPbMaHBIH KBIYKBLIBIH
anmyyra maprt ty3ay. Katyy dazansr (Sb,S3) kbrukbeun ueiipese (MnO,-H,SO4-CaCly)
QKBIPATyyJa JKOJIOTUSIIBIK JKAaKTaH 3bITHCHI3 KaIBIUHINH XJIOPUIN KOJIOHYIIY
KaHa aHBIH HETW3WHAE, 0.a. WYKKM PEaKIUUIBIK IapTTa XJIOPAYY CYYTeEK,
MOJIEKYJSIpJIBIK  XJIOp maiiga Oonmy. Amap cypeMmanbl sputmenern MnO, meHeH
H,SO, xournentpanusiceina o6ainanpintyy SOCl; xxana SbCls TypyHne ra3s ¢asaceiHa
aNbIl yblrapyycy OenruieHau, 0.a. XJIOPJIOOdy areHTTep CuHEepru3M 3¢ EdeKTHCcuH
KOpPCOTTY. AIBIHTAaH HATBIIDKATAPABIH HETU3WHAC KaTyy (a3aHbl  axXbIparyy,
a3bIKTapAbl KaJABIKTAPAAH JIMMOH KHCIIOTAChl JKaHA HWOH aIMaIlyy YaibIPbIHBIH

HETV3WHIE OONYYHYH JKaHa CyphbMaHbIH KBIUKBUIBIH — QyyHYH —TPHHIAITHATIBIK
TEXHOJIOTHSUTBIK CXEMAChI UIITEJIHIT YbIKTHL.

'KbIMBIHTBHIKTAP

1. Tereporenmuk Tataan cuctemaiapaarsl; C4;HgOg-ShoSs-Sh,03-H,0O, CeHgO,-Sh,Ss-
Sb203'H20, C2H403-Sb283'8b203'H20, C4H605-Sb283'8b203'H20, C4H604'Sb283-
Sh,05-H,0, C3HeO3-Sh,S;-Sh,045-H,0 KaTyy (azaHbI THIPO »KaHa
MIUPOMETAILTYPIHASUIBIK [IAPTTA &KBIPATYy TPOIIECCH M3MIICH/N JKaHA CHCTEMANIAp/IbIH
(brBHKa-XUMIUSIIBIK YKaHA TEPMOMHAMHKAIIBIK ITApaMETPIICPH aHBIKTAIIIBL.

2. OkcukapOOH  KHCIOTANAphl — Cyy OPUTMECHHICTH CYpbMaHBl  KaMThITaH
KOMIIOHCHTTEp/IMH ~ JKaHa  OeJyK4YeJIepayH KOHIICHTPAIMSUTBIK ~ TapaJIbIIIbI
TeMIIepaTypPaHbIH KSHUPH YEeKTEepHJIC *aHa (hasaiapiarbl OaIiTarkbl KOMIIOHSHTTEP TMH
ap TYpYY KaTHAINTAPbIH/IA aHBIKTAIIBI.

3. OkcuKapOOH KHCITOTAIaphI-CYy YOWPOCYHAOTY CYphbMaHBIH KOIIYJIMaJapbIHBIH TCH
CAIMaKTYYJIyK KypaMmbl jKaHa KOHIICHTPAIIMSUIBIK TapalibIIbl  KOPCOTKOHIOW CYFOK
dazana HSbO,, SbO3 Gorco, an smu ra3 daszaceiga: Sb (k), Sh, Sh,, Shs, Sh,, SbO,
Sh,03 (k), Sh4Og, SbH, SbHj, SbS, Sh,S; (k) opyn amar. XKoropky Temreparypasa
CHCTEMaJia CypbMaHBIH CYITbQHIM MCHCH KbIMKBUIBIHBIH 63 apa apaKeTTCHUIIMHIIE
KOHJICHCHPJICHTCH CYPbMaHBIH aHa KYKYPTTYH KOII KbIMKBUIBIHBIH TMakiia Oomyy:
2Sh,05+Sh,S;=6Sh (k) + 3SO,, omonmoii ame H, O, S, C - kamTbIran 3aTTapabH
KOHIICHTPAIMSUTBIK TAPATBIIIIBI KOPCOTYJITY.

4. T'a3 - cylOK 4eMpecyHI® CypbMa KaMThIraH KOMIIOHCHTTEp/IMH aHa OeNyK4eepayH
TapaNIBIIIIbI K33 OMp KOHICHCHUPIICHTeH 3aTTapabiH : Sb (k), Sh,05(k), Sh,S; (k) Oenmrmmyy
OUp KOHIIEHTPAIMSUIBIK JKaHA TEMITEpaTypalibIK ASHMJIMK YeKTep/e Makia 00J00pyH
AHBIKTOOT'0 MYMKYHUYJIYK Oep/iu.

5. OxcukapOoH Kucmotagapsl  SbyS3-Sh,0:-H,O  cucremachina Kapara TOMOHKY
aKTHBIYY/IYKTO sKairamel: JiiMoH kuciotacel (298 K, pH=2,06, Eh=0,1 B); aimma
kucioracel (298 K, pH=2,16, Eh=0,08 B); mapan kucnoracsr (313 K, pH=2,26, Eh=0,06
B); smrap kuciorace! (333 K, pH=2,66, Eh=0,06 B); cyt kucnoracer (393 K, pH=4,15,
Eh=-0,14 B); rimxkon kucnotacer (298 K, pH=4,30, Eh=-0,07 B) . Cuicremanarsi katyy
(azaHbIH SPUTUUTUTH JMMOH KHUCJIOTachlHIA Oropy, Oys jkKep/e KbIUKbUIAAHYyy —
KaJILIOBIHA KEJTYY TIOTEHIMAIBIHBIH OSJITHCH OH JKaHa Oarlika OKCUKapOOH KHCIoTaiapra
kapanna maanucu 4oH (0,1 B), oImoHIyKTaH SpUTMEHUH KACHUETH KBIUKbUI SKEHIIUTH
OCIITUIIEHIH.
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6. AB3BIKTBI KaIIBIKTAH JMMOH  KHCJIOTachl, MOH alMallyy 4YalbIpbIHBIH HETWU3MH/IE
@KbIpaThlll  OONyy JkKaHa  CypbMaHbIH KbIYKBbUIBIH aTyyHYH MPUHIUITHAAIBIK
TEXHOJOTUSUIBIK CXEMAachl MINTETWIMIT YbIKTHL (CxeMaza XJIOpJIOOYy areHT Karapbl
KaIbLMIINH XJIOPHUIW KOJJIOHYJIY aHa all KYKYPT KHUCJIOTACBIHBIH SPUTMECHHE
MapraHelTHH KO KbIUKbUIbIH KOIIIYY METHEH IAPTTa/IbL.

JUCCEPTALUSA BOIOHYA )KAPBIKKA UbIKKAH
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C - 5KyMyILIdy KOHIICHTPALIHST, KI/M;
C* - TeH caIMaKTyy KOHIICHTpAIIWs, KT/,
C,' - CaIBILTBIPMA >KbLTYYITYK ChIMBIMAIYYITYTY, K/IK/(kr-K);
Cp'q - ra3 ¢azacbiHIArBI CATBIIITHIPMA KBLUTYYITYK CHIMBIMITYYIYK, KJ[x/(kr-K);
| - sHTANMEM, K/ [XK/KT;
Lt - sxbUTYyITyK ©TKepyMayYayk koadduuent, Br/(m-K);
MM( - ra3 (pazachIHbIH MOJAP/BIK MACCACHI, I/MOJb;
MU - mMHaAMUKAITBIK HITAIIKEKTHK KoadduiienTy, [1a-c;
IL - MOJIITYK CaH, MOJIb/KT;
Pr' - IlpanaTiabpH caHbl ;
Rq - ras Typyxryymyry, Jox/(kr-K);
S - aurpormst, KJHx/(kr-K);
U - muku sHeprus, kJHx/KT;
V- OUpIIUK KeseMm, M/KT;
Z- KOHJICHCHPJICHTeH (ha3aHbIH MACCAJIBIK YIIYIITY.
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IIlabganoBa diamMupa AcaHOeKOBHAHBIH
«CypbMaHbl KapMaraH KOMIIOHEHTTEp JkKaHa OeJYKYeJopAYH OKCHKapOOH
KHCIIOTAIAPBIHBIH IPUTMECHUHACTH KOHIICHTPAIUSJIBIK TapaliblllbDy JIETeH TeMaja
02.00.01-opranukanblKk 5MeC XUMHUS aaUCTUTH OOOHYA XUMHUS HWIMMJICPUHUH
KaHJIMJIaThl HIIMMHAK Japa’kachlH ayyra TajJalTaHbIIl Ka3bUITaH JUCCEPTAUSICHIHBIH

KOPYTYHAYCY

Herusrum ce31ep: cypbMa, OKCHKapOOH KHCIOTAChl, KBIYKBLI, CYIb(UI,
KOHIICHTpAIUs, TapaJblIll.

N3unnee obbexktHcu: OKcHKapOOH  KHUCIOTAChI-CYy  JpUTMENIEPUHJIEC
CypbMaHBIH KBIYKBUIBI KaHA CyJb(QDUIMHWH Tapajbllllbl, 3aTTapAblH ap KbUI
OIIOMIOPYHOTY JKaHa MapaMeTpiepANH MAaHUJICPUHICTH KOMIIOHCHTTEPAHH TEH
CAJIMAKTYYJyK KaHa KYMYIIYy KOHIICHTPAIUSIAPhl, XUMHSIIBIK, (PU3HKA-XUMUSIIBIK,
TEPMOIUHAMHKAIIBIK MYHO316MeJIep KaHa  OepuireH cUCTeMasap/IbIH
KaCUETTEPUHUH ©3TrepyyJiepy.

N3uaneenyn makcarbl: OKCHKapOOH KHUCIOTaldaphl - CYy APUTMENICPUH]IC
CypbMaHbl KapMaraH KOMIIOHEHTTEp jkaHa OeJyK4eJiopJyH maiiga OOlyyCyH >kaHa
KOHILIEHTPAIUSJIBIK TapajbIIbIH TEMIEPAaTypaHblH KEHUPU MAAHUCHUHJE H3UIII00,
CypbMaHBIH KBIUKBUIBIH O6Jyy JKaHa ajlyy TMPOINECCHHUH TPHHIUITHAIIBIK
TEXHOJIOTHSITBIK CXEMACBIH UINTEM YBITYY.

N3unneenyH BIKMAJIaPhI: XUMUSITBIK, (U3HMKa-XUMUSIIBIK,
TEPMOIMHAMHKAJIBIK JKaHa XUMUSIIBIK; TeTEPOTSHINK CHCTEeMajIapabl SHTPOTHUSHBIH
MaKCUMaJJIbIK aHa [WOOCTHMH SHEPTrHWsCHIHBIH MHHUMAJIBIK MaaHUJICPUH/IC
(bu3UKa-XUMUSIIBIK MOJIETII06 bIKMaJiaphl.

AJIBIHTaH KbIHBIHTBIKTAP JKaHA JKAHBLIBIKTap. CypbMaHBIH KBIYKBIIBI
(cynbduan) - OKCUKapOOH KUCIIOTACHI - CYy CHUCTEMajapbIiHAarbl KOMIIOHEHTTEPINH
TEH CaIMaKTYYJIyK Kypambl jKaHa KOHIICHTPAIUSUIAPhl OMPUHYH KOJY aHBIKTAIIIBL;
Sb, C, H, O, S - kapmarad KOMIIOHEHTTEP KaHa OOJTYKYOJIOpIyH KOHIICHTPALIUSIIBIK
TapaJIbIIIbl TEMIIEPaTYPaHbIH KCHUPU MaaHUCHHJIC JKaHa ajradkbl 3aTTapbIH ap KbUI
OUOMIOPYH/I® TaOBUIIBI, CYpbMaHbIH KOIIyIMaiapbl cytok ¢azamna: HSbO,, SbO,,
an smu ra3 (asaceiHga: Sb (x), Sb, Sh, , Sbs, Shs, SbO, Sh,0; (), SbsOs, SbH,
SbH;, SbS, Sb,S; (k) TuOmHe eotTymry xaHa OpyH ajnapbl  OCITHUIICHIH;
KOHJICHCHPJICHTeH 3aTTapbiH: SD,03 (k), Sb,S;3 (k), Sb (k) puzuka-XMMHSIBIK JKaHA
TEPMOIMHAMUKAIBIK MapaMeTpJIepu JICENTENAN; KaTyy (a3zaHbl SpUTMETe OTKOPYY,
JMMOH KHCJIOTAachl ’KaHa MOH aJIMAIllyyHy IIapTTaraH 4aibIpjap MEHEH CypbMaHBIH
KBIYKBUTBIH OOJIYYHYH >KaHa allyyHYH TNPUHIUMHAAIABIK TEXHOJOTHSIIBIK CXEMAChI
UIITEIINATT YBIKTHI.

Koanonyy weiipecy. CypbMaHbIH KBIUKBUIBI (CynbPuaAM) - OKCHUKapOOH
KHCIIOTachl -  Cyy  CHCTEMaJapblHBIH  XUMHUSJIBIK,  (DPU3UKA-XUMHSIIBIK,
TEPMOJMHAMHKAIBIK TTapaMeTPJICPH OPTaHHKAIBIK IMEC XMMHsI KaHa OpTraHUKAJIBIK
9MEC 3aTTapJblH TEXHOJOTHS KypCTapblH OKyyJa aHbIKTaMa MaTephal KaTapbl
KOJTIOHYJIYITY BIKTBIMAJ; CYHYIITAJITaH HPUHIUMHAIIBIK TEXHOJOTHSIIBIK CXEeMa
3aTTapbIH KOUTyJIMaJapbiH 06y jKaHa Ta3aJI00/10 aiaaryy 00y 3cenTeerT.
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PE3IOME
nmucceptanuu [labnanoBoit Dnmupel AcanOekoBHBI Ha TeMy: «KoOHIIEHTpalMoOHHOE
pacrmpesiefieHie CypbMyCOJEp)KallluX KOMIIOHEHTOB M 4YacTHWI[ B pacTBOpax
OKCUKApOOHOBBIX KHCIIOT» Ha COMCKAHHE YUYEHOW CTENEeHH KaHAWUJAaTa XUMHUYECKHUX
Hayk 1o crienaiabHocT 02.00.01-Heoprannyeckas XuMus

Kirw4deBble cjioBa: cypbMa, OKCUKapOOHOBash KHCIIOTA, OKCHMI, CYIbduu,
KOHIICHTpAITUs, paCTIpE/ICIICHHE.

O0beKkT uccaefoBaHMA: JECTPYKLUHS COCAMHEHUN CYpPbMBI B CHCTEMAX:
OKCUKApOOHOBBIE KHUCJIOTHI - BOJIa; pPaBHOBECHbIE M paboO4yMe KOHIICHTPAIIUU
KOMITOHCHTOB; XUMHUYCCKHUE, (UBUKO-XUMHYECKHE, TEPMOIMHAMHYCCKHEC
XapaKTEPUCTHKA W W3MEHEHUS CBOWCTB CHCTEMBl MPU PA3ITHYHBIX COOTHOIICHHIX
KOMITOHEHTOB ¥ TEMIIEPATYPHBIX PEKUMHBIX ITAPAMETPOB.

Hear wuccaenoBanusi: l3ydenue oOpa3oBaHHS W KOHIICHTPAIMOHHOTO
pacrpeniefieHdss CypbMyCOJIEp)KallluX KOMIIOHEHTOB W YacTHI[ B pPacTBOpax
OKCUKapOOHOBBIX KHCJIOT - BOJa IPH IIUPOKUX MHTEpBAjJaX H3MEHEHUS
TeMIepaTypbl U pa3paboTKa MPUHITUIIHAILHON TEXHOJOTHUYECKOM CXEMBI Ipoliecca
pa3aeiIeHUs U TOJYyYEeHUS OKCUA CYPhMBI.

MeToasbl HCCJIeOBAHUS XUMHUYECKUH, (U3UKO-XUMHYECKUH,
TEPMOJMHAMHYECKUM;, MOJICTMPOBAHUE T'E€TEPOTCHHBIX CHCTEM IPU MaKCUMYMeE
SHTPOIMU CUCTEMBI M P MUHUMYMe dHepruu [ mboca.

IlosrydyeHHble pe3yJibTaThl M HOBH3HA. BriepBbIie omnpeneneHbl paBHOBECHBIE
COCTaBbl W KOHIICHTpAIIMM KOMIIOHCHTOB B CHCTEMaX: OKCHJ CYpbMBI - CYJIb(HI
CYpbMBI - OKCHKapOOHOBBIC KHCIOTHI - H,O W yCcTaHOBJICHBI KOHIICHTPAIMOHHBIC
pacnpeaenenus: Sb, C, H, O, S - comepxamux KOMIIOHCHTOB ¥ YaCTHIl B Ta30BOH U
KUAKOW ¢azax TpH I[MUPOKUX HHTEpBajJaX W3MEHEHUS TEMIIepaTyphl U
COOTHOIIICHUSIX MCXOJHBIX BEIECTB; IMOKAa3aHO, YTO B KUIKOM (aze comaeprkarcs
HSbO,, ShO,’, a B ra3oBoii ¢ase coemuHeHns CypbMbI niepexoast B: Sb (x), Sh, Sh,,
Shs, Sh,, SbO, Sb,0; (x), SbsO6, SbH, SbHj, SbS, Sb,S; (x); paccuuransl dusmko-
XUMHUYECKHE W TEPMOJMHAMUYECKHUE TapaMeTpbl KOHACHCHPOBAHHBIX (a3 M YaCTHI]
cyppMbl:  Sb,O3 (x), Sh,S; (x), Sb (x); pa3spaboraHa nUpUHIUIHATbHAS
TEXHOJIOTHYECKasi cXeMa pa3JieJIeHus] MPOJYKTOB OT IMPHUMECEH ¢ HCIOIb30BaHUEM
JUMOHHOU KUCJIOTHI © HOHOOOMEHHOM CMOJIBI M TIOJTyYEHUS OKCHJIa CYPbMBbI

Obaacrs NpPUMEHEHUS. XUMHUYECKHUE, (hU3UKO-XUMHYECKHUE,
TEPMOJIMHAMMYECKUE TapaMeTpbl CHCTeMbl: OKcui (Cynbdua) CcypbMbl -
OKCUKAapOOHOBbIE KHUCIOTHI - HyO Moryr OBbITh HCHONB30BAaHBI B KayecTBE

CIIpaBOYHLIX MATCpHUaAIOB IIPpU YTCHUHN CIICHHUAJIBHBIX KYPCOB II0 HGOpFaHquCKOﬁ
XUMHUHU U TCXHOJOI'MW HCOPraHNMYCCKUX BCHICCTB, pa3pa60TaHHa;[ IMpUHOUIINAJIbHasd
TEXHOJOIN4YCCKas CXEMa IIOJIC3HA B IIpoHeccax pasacJICHUA U OUMCTKHU BCUICCTB.
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RESUME

of the dissertation of Shabdanova Elmira Asanbekovna on the theme "Concentration
distribution of antimony particles in the components and solutions hydroxy
carboxylic acids" presented for candidate of chemical science degree on specialty
02.00.01-inorganic chemistry

Keywords: antimony, hydroxycarboxylic acid, oxide, sulfide, the
concentration distribution.

Object of research: the destruction of antimony oxide and sulfide systems:
hydroxy carboxylic acids - water; equilibrium concentrations of the components and
the workers; thermodynamic characteristics and changes in the properties of the
system with different ratios of components and operational parameters

Subject of research: to study the formation and the concentration distribution
of antimony-containing components and solutions of particles in the water - hydroxy
carboxylic acids in the wide ranges of temperature change and the development of
Process flow diagram of the process of separation of antimony.

Methods of research: thermodynamic and chemical; physico-chemical
modeling of heterogeneous systems with a maximum entropy of the system and with
a minimum of Gibbs energy.

Obtained results and novelty: The results and novelty. First determined
equilibrium compositions and concentrations of the components in the systems:
antimony oxide, antimony sulfide - hydroxycarboxylic acid - H,O and set the
concentration distribution: Sbh, C, N, O, S - containing components and particles in
the gas and liquid phases at wide ranges of temperature and ratios of starting
components; it showed that the liquid phase contained HSbO,, SbO%, and in the gas
phase in a moving antimony compounds: Sbh (c), Sb, Sh,, Shs, Sh,, SbO, Sb,0; (c),
Sbh,0¢, SbH, SbHs, SbS, Sh,S; (c); the thermodynamic and energy parameters of the
condensed components and antimony particles: Sh,0s; (c), Sb,S; (c), Sb (¢); a
principal technological scheme for the separation and production of antimony oxide
based on citric acid and ion exchange resin has been developed.

Field of application: Thermodynamic and energy parameters of the system:
oxide (sulfide) antimony - hydroxy carboxylic acid, H,O can be used as a reference
when reading special courses on inorganic chemistry and technology of inorganic
substances; developed a process flow diagram useful in the process of separation and
purification of substances.
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