Memannypaus,

tuimainiknes erexi. bis pH epitinninen 1nen 7re neiiin apansikrarsl MoHAEpiMeH A-500 HOHUTTIH
copOIHs CHIMBIMIBUIBIFBIHBIH ©3repyiHiH Toyenaimrin 3eprren oinpik. pH 4,0-5,0 ne mombnen ete
TrimMai copOrmsimarad. Ocbl apanbIKTa KeHpi cinricismennipy kesinme pH 2,4-2,6 ypanmen Oipre
currici3nenpipyre Kamwal epitingicine 70-80 % MommOmenmi eTkizyre MyMKiHAIK OeperiHi
appIKTangpl.  Kasipri yakelTTa maiijamaHaTelH — OHIIPICTIK  MIApTTapAarbl  COAA-XJIOPHANCH
CaBICTBIPYBIHAA MOJHMOACHHIH XJIOPHA-CIATI JecopOImst mapaMeTpiH aHbBIKTay MAaKCaThIHAA
MIPOLECTIH KHWHETHKACH anblHFaH. Coma-XJIopH KaparaHga XJIOPHA-CLITI epiTiHAici MOMMOAeHHIH
JIeCOPONMSICHIHBIH,  JKOFAPFBl JKBUINAMIBIFEIHA W€ OONATHIHBI aHBIKTaNFaH. Harpwmil  Xiopisr
KOHIEHTpammsacsl 30 T/IM’ KOFapsl epiTIHmiciHZe MONHGIEH 6Te TOIBIK dmompreiii.. Cimrim
KOHIICHTPAIMSACKIHBIH JTIOMPICHTIH epiTininepinge 30-40 r /v’ Timai gen canayra GomasL.

Tyiiin ce3nep: MommOmeH, KoHAWIMONAHOAFaH ypaHKypamaac KeH, copOmus, mecopOrws,
HOHHT
Summary

In weak-acid solutions molybdenum is in the polyanion form and absorbed on the anion ex-
changers from these mediums with higher efficiency than from the carbonate and neutral solutions.
We studied the dependence of the sorption capacity of resin A-500 on solution pH in the value range
from 1 to 7. It was found that molybdenum is most efficiently adsorbed at pH 4.0-5.0. In the given
interval leaching of the ore can transfer 70-80% of molybdenum into a solution, the remaining one is
leached together with uranium at pH 2.4-2.6. In order to find the parameters of the alkaline-chloride
molybdenum desorption, kinetics of the process was determined in comparison with currently used in
the production soda-chloride environment. It is found that alkali chloride solutions have a higher rate
of molybdenum desorption in comparison with soda-chloride solutions. Molybdenum is more fully
eluted at sodium chloride concentrations in the solution above 30 g/dm’®. The optimum concentration
of alkali in the eluting solvent should be considered as 30-40 g/dm’.
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HNCCIEJOBAHUA ITO OYUCTKE PACTBOPOB, IPUT'OJHBIX /UISA
CHUHTE3A KAPHAJUINTA

Pesynbrarel wiccieoBaHMA TIO BBIIIENIAYHMBAHAIO OTPaOOTAHHOIO pAacIUiaBa TUTAHOBOTO XJIOPaTopa
(OPTX) Boro#f moKazaw, 4To ¢ yBemaenreM cootHomeHust T:K ymydamaercst GpuibpTparms 1 yBeIHInBaeT-
CsI U3BJICUCHHUE cONeil Kanus 1 MarHus B pactBop. [pu sermenaunsarnu OPTX pacTBopaMu comsHOM
KHCIIOTBl C YBEIMYCHUEM KOHLIEHTPALMH COACPKAHWE IPUMECEH B pacTBOPE YBEIUYUBACTCSA, YTO
OTPULATENILHO CKA3bIBACTCS HA JaJIbHEHIIECH Oo4uCTKe pacTBopa. Ilo pesynbraTtam ucciaen10BaHUM IO
BBIILEIAYMBAHUIO 1IJIAMOB MAarHUEBOrO IPOM3BOACTBA PACTBOPAMHU COJSHOW KHCJIOTHI PAa3IM4HOU
KOHIIEHTPAIUK OBUIO OMpEAENICHO, YTO C YBEINYCHHEM KOHICHTpPAIUH YBEINYMUBAETCS W3BICUYCHHE
MarHus B pacTBop 10 54%. B kauecTse peareHToB st OCKACHFE IPHMECE 13 PACTBOPOB OT BBIIIIEIAUMBAHIIT
XJIOPHIHBIX OTXOIOB TUTAHO-MArHUEBOI'O IPOM3BO/ICTBA UCIIOVIB30BAIU 1IITAMbI MATHUEBOTO IIPOU3BOACTBA. JIyd -
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masi O4YWCTKAa pacTBOpoB oOT BemenaumBanusi OPTX mpomcxomnT npum no0aBieHMH IUIaMa
MarHueBOro 3JeKTponmsepa kKapHammToBoi cxeMsl (IIIMOKC) kpymaocThio -14+0,5 MM U mmtama
nieun HerpepsiBHOro paduuuposanus (ILUITHP) xpymHOCTEIO-2+0,5 MM. IIpn coBMecTHOM BBIIIENa-
guBaanu OPTX ¢ LIITHP pactBops! momy4anuch Goliee YUCTBIMH MO OTHOIICHUIO K HPHMECHBIM
KOMIIOHEHTaM. OnrTuMansHEIM MPOIICHTHBIM COOTHOIIEHHEM Ob1II0 OIpE/IENIEHO
OPTX:IITTHP=70:30. Crexuomerpudeckoe coorromenne KCl/MgCl, B pacTBope mpu 3TOM cOCTa-
BuIio 3,76.

K'mroueBbie ¢j10Ba: CHHTETHYECKUN KAPHAIUTUT, TBEPABIC XJIOPHIHBIC OTXOIBI, BBIIIEIAYMBAHNC, XJIOPHT
KaJTst, XJTIOPHJT MarHust

Bsenenue. [1py npou3BOACTBE THTaHA MATHUATEPMHUUYECKHM BOCCTAHOBIEHHEM TETPAXJIOPU-
Ila ThTaHa Ha Ycre-KameHoropckom tutaHo-mMarareBoM kKombmHate (AO «YKTMK») obpasyercs
GOJIBIIIOE KOTMYECTBO TBEP/IBIX OTXOJIOB, COZEPXKAIIMX COMM ILENOYHBIX M IIEII0YHO3EMEITBHBIX Me-
TJUIOB U OKCUIIBI COITYTCTBYIOIIMX WIBMEHUTY IIBETHBIX M PEIKUX METAUIOB. B HacTosiee Bpemst
5TH OTXOIIbI CKJIQMPYIOT B OTBAJIbI, TEM CaMbIM 3aIPs3HSI OKPY)KalOLIyto cpermy. Ha mporskenim
MHOTHX JIET 3Ty TpOOJeMy IBITATHCH PEINTH IyTeM BBIIEIAYMBAHNS XJIOPHIHBIX OTXOIOB BOIOH
WM CaObIMA PACTBOPaMHM MHHEPAIBHBIX KHCIIOT B 3aBHCHMOCTH OT HEOOXOIMMOCTH TTONYYCHHS
TIOJIE3HOTO TIPOJIYKTA, B YACTHOCTH, CHHTETUYECKOr0 KapHAIUINTA, MCTIONB3YEMOTO Ha 3TOM JKE TPOH3-
BOJICTBE B KadecTBe peareHTa. OHAM U3 TIEPBBIX CIIOCOOO0B NMEepepabOTKU XIIOPHIHBIX OTXOOB ObLT
TIPEIVIO’KEH CTI0CO0, TI0 KOTOPOMY TBEPABIE OTXO/IBI PACTBOPSIIOT B BOJIE M 00pa0aThIBAIOT KayCTHYe-
ckiM MarHesutoM (MgO) st ocakIeHHs THIPOKCHIIOB JKelie3a, aFOMHHIMS, MapraHiia ¥ OKCHIa
kpemHus [1-3]. Tlocne oTnenennst ocamoKk THAPOKCHIIOB HAMPAaBILIOT B OTBA, & (QMIBTpaT 00padaTsl-
BAIOT IMIOXJIOPHTOM KaNbLIs WM XJIOpHOiT m3BecThio (Ca(ClO),) mist okucnenns Fe*™ B Fe®'. 06-
pa30BaBIIMICSA OCAZOK I'MIPOKCHAA JKelle3a OTACISIOT, (pUIbTpaT CMEMMBAIOT ¢ 0Tpado-
TaHHBIM DJJIEKTPOJIMTOM W KPUCTAUIM3YIOT CHHTETHYECKHH KapHamT. [pyroit cmocob
nepepabOTKH XJIOPHAHBIX OTXOMOB THTAHO-MAarHWEBOTO ITPOM3BOACTBA OTIMYACTCS TEM,
YTO OTXOJbI THTAHOBOTO M MarHMEBOTO MPOM3BOJICTB IepepadaThIBatOT pa3aenbHo [4]. Ot-
XOZIbI TUTAHOBOTO MPOM3BO/ICTBA BBIMIETAYNBAIOT BOJOM, MarHUEBOTO TMPOM3BOACTBA - CO-
JSIHOW KUCJIOTOH, MOJydeHHbIE (PUIBTpAThl CMEUIMBAIOT W HEHTPAIN3yIOT MAarHE3UTOM.
O0pa30oBaBIIMICS OCaJOK IMIPOKCHIOB METAJUIOB OTAEISIFOT OT PAcTBOpPA, NPOMBIBAIOT H
00pabaThIBAIOT CEPHOM KHCIOTOW C TONy4eHHEM CYIb(aToB jKelle3a, MapraHma, aloMH-
uud. [locne oTaeneHns: THAPOKCHIIOB PACTBOP, COAEPKAIIMH XJIOPH/IBI MarHus, Kajius, Ha-
TpUs, KajblWs, CMEIIMBAIOT C OTPAaOOTAaHHBIM OBJIEKTPOIUTOM TMPH COOTHOIICHUH
MgCl,:KCI=1:1,6 u nocine BelapuBaHus M OXJIAKACHHUS OIy4YaloT KapHAJUIUT.

CymiecTByIOT cnocoObl mepepaboTk [5-7] oTpaboTaHHOrO pacriaBa TUTAHOBBIX
xsoparopoB (OPTX), Bkmoyaromue BBIIIENAYMBAHNE, TEPMOTHIPONN3 WM IIETOYHOU
THJPOJIN3 OCBETIICHHBIX KHCIIBIX PACTBOPOB C NAJBHEHIINM HM3BJICYCHHEM CHHTETHYECKOTO
KapHaJJINTa M3 OCBETICHHBIX HEHTPAIBHBIX XJIOPHIHBIX PACTBOPOB, OTJIMYAIOIIUECS Pa3-
JUYHBIM H3BIICYCHHEM KOMIOHEHTOB. OIHMH U3 3TUX CIIOCO00B [7] COCTOUT M3 HECKOIBKUX
craguii. OPTX cnuBaioT B By, KOHLIEHTPUPYIOT MYJbITY IIyTEM HUPKYIAINH, 00padaThl-
BAIOT PACTBOPOM IIOJMAKPHIAMHIA, OCAXKIAIOT M3 OCBETICHHBIX PACTBOPOB THIPOKCHIBI
METAJJIOB INENOYHBIM peareHToM. OcakaeHue BenyT IOCIEeIOBATEIbHO B TPH CTAJIHH.
Crauana npu pH 3,5-5,0, npenmymectenno 4,0-4,5, ocaxnaroT THAPOKCHIBI XpOMa, TO-
PHS ¥ IPOIYKTOB €r0 pacmajia, KOTOpbIe OTAEISIOT OT pacTBOPa. 3aTeM OCaXK/ICHHE BEAYT B
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npucytcTBun okucnaurens npu pH 2,5-3,5 B teuenue 20-50 4, mocne oraeneHus ocaaka
OKCUTHJIPOKCHJIA Kene3a ocaxkaeHue nposogat npu pH 9,5-11,0, npeumymecrsenno 10,0-
10,5, B Teuenne 4-6 wyacoB. K HemocraTtkaMm crocoba OTHOCHTCS HEYIOBJIETBOPUTEIbHAS
¢uIbTpanys, ATUTETLHOCTh OCAXICHHUS JKele3a W MapraHia, OoJbIIoe KOJMYECTBO pac-
TBOPOB ISl yIAPUBAHUS /10 KapHAJUIUTA, YTO MPUBOJUT K T'POMO3JKOMY aIllapaTypHOMY
0 OPMIICHHIO.

B Kazaxcrane He OCBOEHBI MECTOPOXKACHHS MarHUEBOTO CHIPhsI, TOATOMY €TO IpH-
XOJIUTCS BBO3UTH M3-3a pyOea B BUJE KapHauMTa. V3-3a orpanmyeHus mocraBok u3 Poc-
cun 1 Kuras AO «YKTMK» npuxoanTbest 3aKynaTh KapHAJLIUT 110 TOCTATOYHO BBICOKOH
1IeHe. B cBs3M ¢ 3THM NomydeHne KapHaJUINTa U3 XJIOPHIHBIX OTXOZ0B TUTAHO-MarHAEBOTr 0
MIPON3BOJICTBA OCTACTCS aKTYaJIbHBIM.

enp paboTHI 3aKII09aIach B MOMYYE€HHN OYUINEHHBIX PACTBOPOB OT BBHIIIEIaUNBa-
HUS OTXOJIOB THTAHO-MAarHUEBOTO MPOW3BOJCTBA, MPUTOMHBIX IS TIPOM3BOJCTBA CHHTETH-
YEeCKOTr0 KapHAJUIHTA.

Pearentsl. [ mccnenoBaHmii OBUTH B3SITHI OTPAOOTAHHBIA PACIUIaB TUTAHOBOT'O
xmopatopa (OPTX) u nutamel MarHueBoro mpousBojacta. [Ipoosr OPTX pazpernsimucek Ha
e yactn OPTX-1 u OPTX-2, mpo6a OPTX-1 cocrostma 3 Oonee KpYMHBIX W TBEPABIX
KYCKOB. VI3 maMoB MarHMeBOTO MPOW3BOJCTBA OBUIM OTOOPAHBI: MIIaM IEYH HETpephIB-
Horo padunupoBanust Maraus (LLIITHP), mutam MarHueBOro 3yeKTpoim3epa XJIOpMarHue-
Boii cxembl (IIIMOXC), mmaM MarHueBOro 3JIEKTPOJIM3Epa KApHAUTUTOBOW CXEMBI
(IIMBKC). B pabore ncrons30Bay COMSHYIO KHCIOTY Mapku «xu». CocTaB XJIOPHIHBIX
OTXO/I0B IpUBEJIEH B Tabmmue 1.

MeTtoauka nmpoBeleHHs1 IKCIepUMeHTA. BopHOE M KHCIOTHOE BBIIEIAYNBAHNE
XJIOPUAHBIX OTXOJOB IPOBOJIWIN B CTEKISIHHBIX peaktopax. s cHsatust anddy3noHHBIX
OTpaHWYEHUH NMPUMEHSIIM WHTEHCHBHOE nepeMemmuBanne. CKOPOCTh BPAIICHHUS MEIIAIKH
cocrasisuia 500 06/mMuH.

Tabmuna 1 - XuMudeckuii coctaB 0TX00B TUTaHO-MarHueBoro npom3sonacrea AO «YK TMK»

Haunme- Coneprkanue MeTayuioB, % (Macc.)

HOBAMAC |\ | Ti | Fe | K | Mguopus | MZoxews| Na | Cr | Mn | Al | Si
OTXOJI0B
OPTX-1 0,04 | 3,6 | 12,7 | 1,66 1,4 1.4 0,82 - 049 | 95 -
OPTX-2 |0,023| 1,05 | 13,5 | 7,1 1,1 <0,1 36 | 1,11 | 335 | 23 4,1
LITTHP - 0,54 | 1,08 | 13,7 1,89 19,47 | 4,63 | 0,03 | 0,007| wo | <02
IIMBXC - 0,84 | 2,1 | 114 1,98 19,47 | 5,74 | 0,05 {0,013 wo | <0,2
IIIMBKC - L16 | 2,7 | 114 2,48 16,35 | 6,29 | 0,05 {0,025] 0,003 | <0,2

XuMuueckuil aHanu3 oOpa3loB BBINOJIHEH HA ONTHYECKOM SMHCCHOHHOM CIEKTPO-
MeTpe ¢ MHIYKTHBHO-CBA3aHHOW mia3moi Optima 2000 DV. PenrrenodasoBslii anamm3
po0 XJIOPUIHBIX OTXOJOB TUTAHO-MAarHMEBOTO MPOW3BOJICTBA MPOBEAEH Ha ammapare DS
Advance (Bruker).

IKCIEePUMEHTATBHASA YaCTh M 00CY)KIeHHe Pe3yJIbTaToB. O6paboTka Hosty4eH-
HBIX JIAHHBIX AA(PPAKTOTPaMM M pacyueT MEXKIUIOCKOCTHBIX PAaCCTOSHUH TPOBOIMINCH C
HOMOLIBIO IIporpaMMHoro obecneuenust EVA. PaciudpoBka npod u nouck a3 IpoBoIu -
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Jmcsk 1o mporpamme Search/match ¢ ncrionp3oBanneM 6a3bl JaHHBIX KapToTekn ASTM.
Ha pucynke 1 npencrasiena augppakrorpamma npodst OPTX-1.
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Pucynok 1 — Iudpaxrorpamma npodsr OPTX-1

Mo mudpaxrorpamme podsr OPTX-1 MOKHO CKa3aTh, 4YTO OCHOBHBIMU (pa3aMu SIB-
nstorest pokaxaut FeCly2H,O (39,7%) u ramur NaCl (26,0%). OcranbHOE COCTaBIISIOT
xsopun Harpust U kanmust Kog Nagg Cl (9,1%), spurpocunepur K, (FeCls (H20)) (4,2%),
kBap1 SiO, (5,4%), oxeun turana TiOggy (3,8%), amomocnnukar HaTpust Naj gsAly Sipgg
Oy 63 (4,8%), cumukar xamus K4SiO4 (2,4%), oxenp xamus, Tutana u amomMuaust Kog ((Algs
Tio2 )02 ) (4.6%).

Ha pucynke 2 npezncrasiena audpakrorpamma mpoost OPTX-2.
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Pucynox 2 - Iudpaxrorpamma npodsr OPTX-2

[To mudpakrorpamme podsr OPTX-2 MOXXHO ONpEAeNHTh, YTO OCHOBHBIMU (hazaMu
sBILTOTCS ruapat xinopuaa xkeneza FeCl, (Hy O)4 (33%), rammt NaCl (25,4%) u puHHENT
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K; NaFeCls (34,1%), ocranpHOE THMIPOKCOXJIOPH *Keile3a u MapranuaFey gss Mny e Oqo
Cl; (7,6%).

Boimenaunsanne OPTX-1 pacTBopamu COIsHOM KucIOTHl 23, 55, 110 r/am’ kon-
LIEHTPALIUKU MTOKA3aJI0, YTO C YBEJIMYEHUEM KOHLIEHTPALMH KUCIIOTBI COJIEpIKaHUE MpUMecei
B pPacTBOpE YBEJIMYMBAETCS, YTO OTPULATENbHO CKa3bIBACTCS HA JaJbHEUIIEH OUYUCTKE pac-
TBOpa. B Tabmuie 2 moka3aHo, kak cooTHomreHne T:JK 1 KOHIICHTpanus COMSHON KHUCIOTHI
BIIMSIIOT HA COJAEpKAaHUE MPUMECHBIX KOMIIOHEHTOB B PaCTBOPE.

Tabnuna 2 — BiusiHue KOHIEHTPAINH COMSTHOM KHCJIOTH! Ha M3BJIECUEHHE IPUMECeH B PacTBOpE

Konuentparus HCL, /M’ 23 55 110

T:2K 1:3 1:5 1:10 1:3 1:5 1:10 1:3 1:5 1:10

Useneuenne Fe B pacteop,% | 97,5 | 97,6 | 97,3 | 97,6 | 97,6 | 97.4 | 97,6 | 97,3 | 97,3

Ussneuenne Ti B pactBop, % | 43 | 3,6 | 45 | 33 | 33 | 43 | 34 | 3,0 | 1,9

Wseneuenne Si B pactsop, % | 0,7 | 0.8 | 1,2 | 0,6 | 0,9 1,7 05 | 1,2 | 2,0

B tabmume 3 mpeacTaBICHBI pe3yabTaThl MCCIeqOBaHWI BbimenadnBanns OPTX-2

. 0
BOJIOW B 3aBUCUMOCTH OT BPEMEHHU. BrlienaurBanue npoBoawin npu temmeparype 24 C u
cootHomennu T:2K=1:5.

Tabnuma 3 — Brusiaue Bpemenu BoimenaunBanuss OPTX Ha w3BnedeHrEe Kalusl U MarHASL B PaCTBOP

Bpewms, mun 30 60 90
N3Bneuenwe K, % 95,1 96,5 97,1
Uzeneuenne Mg, % 52,4 53,2 53,4

W3-3a yBenmueHus copepkaHue NPUMECHBIX KOMIIOHEHTOB B PacTBOPE OT BPEMEHHU
BBIIIEIAYMBAHUS ¥ HEOOJBIIOTO OTIMYMS W3BJICUCHUS B PACTBOP KaJMsg M MarHUS ONTH-
MaJbHBIM BpeMeHeM Bolienaunanust OPTX Obuto ycranosneno 30 munyT [8].

Boun monmyden pacteop ¢ pH 1,78 mpu BeimenaunBannn OPTX-2 Bozoii npu coot-
sormennu T:0K=1:10. CocraB BEIIIETaY€eHHOI'O PACcTBOPA, /M’ 15,1 FeCls; 15,6 NaCl; 8,1
KCI; 1,5 MgCl,. CrexuoMeTpudecKoe COOTHOIICHNE KaIMEBBIX U MarHUEBEIX COJICH B pac-
TBOpax WJIM KapHAJUTUTOBBIM MOIYIIb PAcTBOpPa, HEOOXOJIMMBIH JUTSl MOIYYCHUS! CHHTETHYC-
CKOTO KapHaJUHTa, aokeH Obith paBeH KClI/MgClL=0,8-1,0. B momyuennom pactBOpe
KapHaTUTOBBINH Moayinb paBHsuics KCl/MgClL=5,4. [l Toro 4To0s! NOXYYUTh KapHAJIAT
n3 pactBopa oT BhlmenaunBannsi OPTX, B HeM HE0OXOIMMO YBEIUYNTH COEPKAHUE XJIO-
pHIa MarHus.

C 3TOl1 11eTpI0 IUTaMbl MAaTHUEBOTO ITPOM3BOICTBA ObIIM BhIIIenadeHs! 34, 55 u 110
T/IM° PacTBOPAMH COJISHOM KHCIOTH npH T:XK=1:6, BpeMs BBIIETAYMBAHHS COCTABIIIO 2
yaca. OcTanbHbIE TapaMeTPhI BBIIEIaYUBaHUS TIpHBEAeHBI B Tabmmie 4. Bee pacTBops! o
BBIIIETaYNBAHUS IUIAMOB MAarHWEBOTO MPOM3BOCTBA JAI0T 3HaueHne pH 7-8, ¢pubrparms
IIJJAMOB HE BCETAa YIOBICTBOPHUTENbHAs. BeposTHO, 3TO CBsA3aHO ¢ 00pa30BaHUEM MENKO-
nmucnepcaoro Mg(OH),, koTopslii 3atpyauseT ¢puibrparmio. C MoBIIIEHHEM KOHIIEHTpA -

47




Jagsisl COJITHOM KHCIIOTBI BpEMA q)HHL'I‘paHI/II/I ITYJIbIIbI YBCIIMINBACTCS, 4 B OIIBITC CO IIJIaMOM
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ITHP nput 5% KOHLIEHTPALMK CONSTHON KHCIOTHI (PMIIBTPAIMU HE TPOUCXOIUIIA.

Ta6mmna 4 — [TapameTps! BIIeTaYMBaHKS IUIAMOB MarHIEBOTO IPOU3BOACTBA

HaumenoBanue KOT;?;III()%HM Bpems ¢uisTpariy, pH Macca Beixon
IIPOLYKTa KHCTOTHI, /I CeK pactBOpa | Keka,T | Keka, %o
LIITHP 34 10 cex 7,22 24,18 48,4
LIITHP 55 He (IIBTPOBAJICS - - -
LIITHP 110 102 cex 7,32 3,26 6,52
MMBXC 34 70 cex 7,66 39,4 20,1
MMBXC 55 110 cex 7,79 24,8 49,6
MMBXC 110 210 cex 7,86 8,84 17,7
IIIMBKC 34 89 cex 8,72 12,7 25,6
IIIMBKC 55 96 cex 7,8 8,9 17,8
MIMBKC 110 460 cex -0,52 1,7 3.4

B Tabmuie 5 npuBeaeH cocTaB pacTBOPOB OT BBIIIETAYMBAHMUS MarHUEBBIX IIIIIAMOB.
IIpu paccMoTpeHHH NOBENEHMS IPUMECEH B PacTBOpe MPH Pa3IMUYHBIX KOHLEHTPALUSIX
COJISTHOM KHCJIOTBI YCTAHOBJIEHO, YTO XOPOIIO MEPEXOIAT B PACTBOP XJIOPUIBI MarHus, Ka-
sust 1 HaTpusl. C yBEIMUEHUEM KOHLEHTPALMU KUCIOThI YBEIUIMBAETCS EPEXO HE TOJIb-
KO KaJHs ¥ MarHus B pacTBOp, HO M IIPUMECHBIX KOMIIOHEHTOB, OCOOCHHO JKee3a U Map-
raHma.

JlanHple  TAaOMMIBI  IO3BOJITIOT ~ OLEHHUTh  KapHAJUIMTOBBI ~ MOMAYNb  WIH
CTEXHOMETPHUYECKHH  KO3((GUIMEHT, € TIOMOLIBI0 KOTOPOrO MOXHO ONpENeTuTh
IPUTOJHOCTB PACTBOPA IS CUHTE3a KapHAJUINATA.

Tabnuma 5 — BimsiHue KOHIEHTpAIMK KUCIOTHI HA COCTAB PAaCTBOPOB OT BBHIIIENIAYMBAHMS MarHHE-
BBIX IIJJAMOB

HammenoBanue| KCI Konnenrpanus Conepxanue, /oM’
npoxykra | MgCl, HCL/mv' ["Fe) | K [ Mg | Na | Si | Al | Mn
[lmam ITHP | 0,7 34 0,0001 |22,97 | 15,3 | 12,6 | 0,098 | 0,003 | 0,56
[lnam ITHP | 0,61 110 0,00028 | 22,97 | 18,33 | 11,9 | 0,098 | 0,003 | 3,05
MMBXC 0,48 34 0,00013 | 14,24 | 14,45 | 13,7 | 0,098 | 0,003 | 0,48
MMBXC 0,51 55 0,00016 | 17,2 | 16,41 | 13,7 | 0,12 | 0,003 | 0,57
MMBXC 0,54 110 0,00036 | 18,92 | 17,05 | 12,6 | 0,12 | 0,003 | 1,48
IIMBKC 0,53 34 0,00032 | 18,98 | 17,44 | 12,6 | 0,098 | 0,003 | 0,42
IMBKC 0,56 55 0,0006 | 19,04 | 16,54 | 12,6 | 0,12 {0,003 | 1,2
IMIMBKC 0,61 110 0,0014 | 18,98 | 15,15 | 13,7 | 0,12 [0,005 | 1,6

HOJ'Iy‘IeHHBIe PacTBOPBLI UMEIIN KapHaJ’IJ’II/ITOBLII\/’I MOAYJIb MCHBIIIC 0,7, YTO CBHUIEC -
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TCJIBCTBYCT 00 u30BITKE XJIopuJia Martus. B Ta6J'H/III€ 6 IoKa3aHO M3BIICYEHHE OCHOBHBIX

COCTABJIAIOIIUX XJIOPHUIHBIX coiel B PaCTBOp U KCK.

Tabnuna 6- Bausaue KOHIICHTPAIM KUCJIOTHI Ha MU3BJICYCHUC Kalus, MarHus, HaATpUs B PacTBOp U

KeK
HanMeHoBaHHe KOHIIII;;ITpa- Wzenedenwne B pactBop, % | WzBneuenwue B kek, %
MPOAYKTa HCL, r/m K Mg Na K Mg Na
LIITHP 34 99,94 | 364 90,2 0,06 | 63,6 9,8
LIITHP 110 99.4 50,9 99,7 0,6 49,1 0,3
HIM3XC 34 74,8 40,0 74,6 25,2 60 254
HIM3XC 55 90,3 45,4 89,1 9,7 54,6 10,9
MMBXC 110 99,29 | 47,2 99,72 | 0,71 52,8 0,28
IIIMBKC 34 99,65 54,9 99,0 0,35 | 45,1 1,0
IIIMBKC 55 99,72 | 52,1 99,31 | 0,28 | 47,9 0,69
MIMBKC 110 99,68 | 47,7 99,8 0,32 | 523 0,20

s nomusitust pH pactBopa OBUIM TPOBENICHBI ONBITHI COBMECTHOTO BBIIIEIAYNBA-
Hust OPTX wu mmama [THP ¢ pa3HbIM OpOLIEHTHBIM COOTHOLIEHUEM. OMBITHI IPOBOIMIN
npu cootnomennu T:JK=1:6, BpeMenu BblnenaunBanus 2 yaca, Temmepatype 24°C. Pe-

3YJbTATHI OIBITOB IMOKA3aHbI B Ta6J'II/IHe 7.

Ta6numa 7 - [Tapamerps coBmecTHOrO BhImenadnBanust OPTX u murama [THP

Coorromenme Bpewms ¢unbt- Obnem Macca Brixon
OPTX: LITIHP, pactBopa, pH o
% patmu, MUH iy KeKa, T Keka, %
0
50:50 60 0,420 8,02 31,32 62,6
70:30 0,410 6,2 23,11 46,22
80:20 9 0,440 3,96 16,59 33,2

B Tabnune 8 mokasan XMMHYECKHH COCTaB PACTBOPOB OT COBMECTHOTO BbIIIETAYH-
BaHust OPTX u nutama ITHP npu pa3HBIX NPOLIEHTHBIX COOTHOLIEHUAX. I10 KapHAIIMTOBO-
My MOJYJIIO YCTAHOBJIEHO, YTO B PaCTBOpaX COAEpKaHHE XJIOpHIA KaJlusl HAXOMUTCA B M3-

OBITKE.

Tabmuma 8§ — XuMudeckuii coctaB pacTBOPOB OT coBMecTHOro Boimenadusanust OPTX u murama ITHP

CooTHolreHne KCl Conepixanue, /o’
OPTX: LIITHP, — -
% MgCl, Fe K Mg Na Si Al Mn
50:50 5,89 <0,001 | 10,4 0,86 | 7,0 | 0,14 | 0,003 | 0,012
70:30 3,76 <0,001 7,5 0,97 | 7,0 | 0,14 | 0,003 | 0,093
80:20 3,73 0,68 7,5 0,98 6,7 | 0,12 | 0,006 | 0,002
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XJopux Mar"usl Ipyd 3TOM MOKHO BOCHOJHSTH JIMOO OTXOJaMHM, COJEpKaIlUMU
XJIOpH MarHus, JIM0o 100aBJICHHEM PacTBOPOB C M30BITOYHBIM CO/IEPKAHUEM 3TOH COJIH.

B nccnenoBaHusIX Mo OYUCTKE pacTBOpa OT IPUMECEN PACCMAaTPUBAIN 3aBUCUMOCTD
CTENEHN OYHCTKH OT KpymHOCTH Iwtama (tabmuma 9). B pacTBop OT BhIIIeTauyMBaHUA
OPTX npu T:XK=1:6 nobasmsmu o 50 r IIIMOKC paznauynoro kiacca KpynmHoOCcTH. Beire-
JIaYMBaHUE MpoBoAWIM B TeueHHe 40 MMHYT, 3HaueHWe pH pacTBopa BapbHpOBaNOCh OT
6,78 mo 7,59, Bpems ¢wibTparmm 5 MuHyT. Jlydmas oOdMCTKAa pPacTBOPOB  OT
BoimienaunBanust OPTX nmponcxoauT npu 1006aBIeHNHN HITaMa SIEKTPOJIU3epa KPYITHOCTHIO
-1+0,5 mm, pactBop 2. Uem Menbue (pakius HUIamMa 3JIEKTPONN3epa, TEM JIydIle HAET
0CaXJIeHUE IPUMECHBIX METAILIOB.

Tabmuma 9 — BnusHME KPYMHOCTH IIIaMa Ha COCTaB MPUMECHBIX KOMIIOHEHTOB B PacTBOPax OT
peimenaunBanust OPTX

Hz:r;é{o KpynHocts nutama, pH Conepxanue, r/am’°

MIPOIYKTa MM Ti Fe Si Mn Al
PacrBop | -0,5 (IIMBKC) 6,94 | 0,0004 0,029 0,032 1,64 0,0018
PacrBop 2 -140,5 (IIM3KC) 7,59 | 0,0001 <0,001 | 0,028 0,59 0,0009
PacrBop 3 -2+1 (IIMBKC) 6,97 | 0,0003 0,001 0,028 0,75 0,001
PacrBop 4 -3+2 (IIMDBKC) 6,78 | 0,0003 0,008 0,026 0,98 0,0012
PacrBop 5 +3 (IIMBKC) 6,98 | 0,0002 0,003 0,033 0,8 0,001
PacrBop 6 -2+0,5 (LIITHP) 7,56 | 0,0001 <0,001 | 0,032 0,48 0,0007

Ouncrka pactBopa nuramoMm IIHP kpymHOcThIO -2+0,5 MM TOKasama Takxke

YIIOBIIETBOPHUTENBHBIN pe3yibTaT, pactBop 6. Comepxanme MgO B Kekax B HHTEpBaje
22,3-28,4% TOBOPHT O HETOJNHOM peardpoBaHWH MAarHus W3 MarHueBbIX nuiamoB [9]. B
CBSI3U C 3TUM JaJbHEHIINE NCCIEAOBaHMS 10 BHILEIAYNBAHAIO MAarHUEBBIX IIITaMOB OBLIH
HampaBlieHBl Ha yMEHBIICHWE KOJIMYECTBA IIJaMa W  YBEJIWYEHHE BPEMEHHU
BBIIIETAYNBAHMS.
Jlist Gonee n30MpaTENHLHOTO OCAXKICHUS TIPUMEcel U3 pacTBopa oT BoimenaunBanust OPTX
B Hero 100aBJIsUIM MeTa/UIMUECKOe JKeIe30 ¢ Hebio BoccTaHosenus Fe'™ no Fe’'. B pac-
TBOp OT BhimIenaunBanus OPTX mobasmsumu 10 r ILITTHP u BrImenadnBanmy B TEUCHUE Yaca,
pH pacTtBopa momusock 10 5,8. 3areM B TedeHHE CIEeIYIOMMX ABYX YacoB NpH Jo0aBie-
wun eme 20 r IIITHP pH momasnock mo 8, u comepxkanne MgO B ocanke mocie GUiIbTpa-
in gocturio 18%. B cs3u ¢ aTuM 06110 penieHo A00aBisITh HMIIaM ITOCTENIEHHO 10 2 T B
TEUeHHE KaXKJO0T0 Jaca BBIIENAaYnBaHMs, B UTOre NMponuio 14 gacos u 0110 gobasieHo 14
r nutama. ITo ncredennn storo Bpemenn pH yBemmumnocs ¢ 1,91 no 8,23. CriekTpanbHbli
aHanM3 Tokasai, uyto npu pH 3,89 B ocagok HauMHAIOT BBINAIaTh BaHAIUH, HHOOMHA, XpoM,
ATIOMUHHH, a MapraHen HauhHaeT ocakaaTthes npu pH 4,41. 3ameueno, uro npu pH 2,7-
4,5 cxopocth (uibTpanmu 3amezsiercs. PactBop mocne BeimenaunBanus OPTX Bopoit
mpu T:XK=1:10 u ounctkn nuamom [THP mMmen cnemyrommii coctas, r/ov’: 11,2 K; 10,2
Mg; 10,7 Na; 0,001 Ti; 0,001 Fe; 0,01 Al; 0,01 MnCl,; 0,03 Si. B narHOM pacTBOpe Kap-
HaJTOBBIN Monyib coctaister KCl/MgCl,=0,53, uTo mokas3siBaeT HEXBATKy coieil Ka -
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L.

BeiBoabl. BrimenaunBarne OPTX constHON KUCIOTOH MOKa3aio, 4To ¢ yBEINICHHU-
eM coorHomeHuss T:OK ¥ KOHIEHTpalu COJITHOW KHCJIOTHI YBENHYMBAETCS U3BICUCHHE B
pacTBOp KeJe3a U KPEMHUSL.

IIpy BBIIENAYMBAHUM IIIAMOB MAarHUEBOTO MPOM3BOJCTBA PACTBOPAMU COJSHOMN
KHCJIOTBl C yBEIMYEHHEM KOHLIEHTPALMH COJISTHONM KHCIIOTBHI YBEIMYUBAETCS W3BIICUCHHE
MAarHus B pacTBOp.

ITpu coBmectroM BhimenaunBannd OPTX ¢ LHITHP pactBops! momydanuce Ooiee
OYHIIEHHBIMH OT NPUMECHBIX KOMIIOHEHTOB. ONTHMAaIbHBIM IPOLEHTHBIM COOTHOLICHUEM
6110 onpeneneHo OPTX:IITTHP=70:30.

Jlyamass oumctka pacTtBOopoB oOT BbimenaduBanus OPTX mpoucxomur mpu
nob6asiennn HIMOKC kpynaocThio -1+0,5 Mm u HITTHP kpynaOCTRIO-2+0,5 MM.

B xauecTBe peareHTa I OCaXJICHUS NIPUMECEH U3 MOMy9aeMbIX PACTBOPOB MOXKHO
HCIONB30BaTh [IUIAMBI MATHUEBOTO MPOHU3BOJCTBA, TAKKE SBIIOIIUECS OTXOAAMHU, IPUMeE-
HEHHE KOTOPBIX NPUBOJUT K YBEIMUYEHHUIO XJIOPUA MAarHUS B IOJy4EHHBIX PACTBOPAX.

JIMTEPATYPA

1 BaiibexoB M.K., TTomo B./I., Yenpacos 1.M.. [Ipon3BOICTBO YETHIPEXXIOPHCTOrO THTaHA.
M.: Metamyprus,. 1987. —C. 108-110.

2 Dipenszon M.O., ®enoposa M.B., Xonmoropos C.H.. YcoBepiuieHCTBOBaHHE CXEMBI 00€3-
BPE)KMBAHUS M KOMIUIEKCHON NepepabOTKU OTXOJ0B TUTAHO-MarHMEBOro IHpousBozacTBa //HaydHo-
TexHu4. Oronnerens L[BerHas metammyprust - 1965. - Ne 15. — C.33-36.

3 A.c. 138058. CCCP. Cnoco6 mepepaboTKi TBEpIBIX OTXOO0B TUTAHO-MAarHUEBOTO MPOU3-
BozcTBa /Penoposa M.B., Xonmoropos C.H., Diinenson M.A.; ony6:1.01.09.61 Bron. Ne 9.

4 A.c. 168886. CCCP. Croco6 mepepabOTKH OTXOJOB THTaHO-MAarHHEBOTO IPOHM3BOJICTBA
/Ouinenzon M.A., Xonmoropos C.H., ®enopoa M.B.; ony6:1.26.02.65. Bron. Ne 5.

5 Kanremupos M.J. Lleno4Hoil TepMOTUAPONIN3 OTPaOOTAHHBIX XJIOPILIABOB THUTAHOBBIX
xJiopatopoB // KoMIIekCHOe HCIONb30BaHHE MUHEpaJbHBIX pecypcoB KasaxcraHa: Marep. Hayud.-
npaktad. kKoH}. KasHUMMC, Anma-ara, 1977. — C.43-44.

6 Kynpsckuit F0.I1. YTunnzanus xxenesa, XpoMa 1 Maprasiia Ipy KOMIUIEKCHOH TepepaboT-
K€ OTXOJI0B TUTAHOBOT'O mpon3BozcTea //I[BeTHbie Metaswinl - 1998. - Ne 4. - C.58-62.

7 Tarent 2058404. P®. Criocod mepepaboTku 0TpabOTaHHOIO PaciiiaBa TUTAHOBBIX XJIOPA-
topos /Kynpsieckuii FO.I1.; @peiinnuna P.I'.; ®upcros I'.A.; P3sukun C.A.; Bonnapes O.1.; Yuiako-
Ba H.JI. omy6m. 04.20.96. r. bromn. Ne 4.

8 VmprapakoBa A.A., M.A. Haiiman6aeB M.A., Ynaciok C.M., OnaeB M.U., AmxanbacBa
H.II. HMccnenoBanust GU3MKO-XUMUYECKUX CBOMCTB M IMPOIIECCA BBIMICTAYHBAHHUS XJIOPUIHBIX OTXO-
JIOB THUTAQHO-MarHWeBOro MpOH3BOJCTBa //KOMIUIEKCHOE HCIONB30BAHNE MHHEPAIBHOTO CHIPhS —
2012. - Ne 1. - C.89-97.

9 VmerapakoBa A.A., Haiimanbae M.A., OnaeB M.U., AmxanbaeBa H.ILI., Ereybait A.A.
HccnenoBanue Mo MOMYYeHUIO CHHTETHYECKOr0 KapHAJUINTA U3 OTXOJ0B THTAaHO-MAarHUEBOIO MPOU3-
BozCTBa // PecypcoBocrpon3Bo/sIiie, MaJOOTXOAHbIE U IPUPOIOOXPAHHBIC TEXHOJIOTUH OCBOCHHUS
uenp: Marep. XI koud.BKI'TY, Ycrs-Kamenoropek, 18-21. 09. 2012.- C.161-163.

51



Memannypaus,

REFERENCES

1 Bajbekov M.K., Popov V.D., Cheprasov LM.. Proizvodstvo chetyrehhloristogo titana.
M.:Metallurgiya, 1987, 108-110.

2 Ehjdenzon M.Je., Fedorova M.V., Kholmogorov S.N. Nauchno-tehnich. bjulleten Tsvetnaya
metallurgiya, 1965, 15, 33-36.

3 A.C. 138058. USSR. Fedorova M.V., Kholmogorov S.N., Ehjdenzon M.A., 01.09.1961,
Bul.9.

4 A.C.. 168886. USSR. Ehjdenzon M.A., Holmogorov S.N., Fedorova M.V., 26.02.1965.,
Bul.5.

5 Kantemirov M.D. Mater. nauch.-praktich. konf. KazNIIMS, Alma-ata, 1977, 43-44.

6 Kudrjavskij Ju.P. Tsvetnye metally, 1998, 4, 58-62.

7 Patent 2058404. RU. Kudryavskij Ju.P.; Frejdlina R.G.; Firstov G.A.; Rzjankin S.A.; Bon-
darev Je.l.; Ushakova N.L. 20.04.1996, Bul. 4.

8 Ul'tarakova A.A., M.A. Najmanbaev M.A., Ulasyuk S.M., Onaev M.L., Alzhanbaeva N.Sh.
Kompleksnoe ispol'zovanie mineral'nogo syr'ja , 2012, 1, 89-97.

9 Ul'tarakova A.A., Najmanbaev M.A., Onaev M.L., Alzhanbaeva N.Sh., Egeubaj A.A. Resur-
sovosproizvodjashhie, maloothodnye i prirodoohrannye tehnologii osvoenija nedr: Mater. XI
konf.VKGTU, Ust-Kamenogorsk, 18-21.09. 2012, 161-163.

Tyiiingeme

Turan xI0OpaTOPLIHBIH MalilaNaHFaH OaJKbIMANAPBIH JKOHE MArHUH OHJIPICIHIH IUTaMAapbIH
CYMEH XoHe 9JICi3 TY3 KBIIIKBUIBI epiTiHAICIMEH epiTiHauley OoWbiHIa 3epTrey xyprizimmi. TXIIb
epiTiH/iIey Ke3iHAe KOHIEHTPAIUSHbI KOFapIaTKaHIa epiTiHIiieri Kocanap YiIeci KOFapblIaiasl,
Oyt epiTiHgiHi TazapTyra kepi acep ereni. TXIIb cymen epitinainey ypaici K:C=1:3+10, epirinainey
yakpITel 30 MuH, 24°C GenMe TemIiepaTypachlHa SKYPTi3iiai, Kauuid, Marauii )koHe HaTpUil XJIOpIIBI
TY3/apBIHBIH epiTiHire 6apsiHma sxorapbl MBFEIMBI K:C=1:10 Gaiikansiaaner. MgO —ne1 MgCl —ra
OTKI3y YIIIH MarHWii eHAipiciHiH mutammaps! 3, 5 xoHe 10% Ty3 kemxeuepitiagicimven K:C=1:6
Ke3iHze epiTiHaineHeni. Tutan MarHuil @HIIPICIHIH XJIOPHATI KaJABIKTAphIH €piTIHAUICYIeH KeHiH
aJBIHFAH epITIHAUTEpAEH KOCHamapAbl TYHIBIPY VIIIH pearcHITep peTiHae MarHui eHMIpiCiHIH
IIaMaapel  KOJMMAHBUIABL. EpITiHAIHI KOcmamapiaH Ta3apTyasl 3€pTIey YakbITBIHIA MarHui
JIEKTPONN3EPiHIH IUIAMBIHBIH IpUTiTiHe Ta3apTy HopekeciHiH Toyenaimiri kapacteipsuigsl. TXIIB
JKOHE MarHWi OHMIpICIHIH NUIAMBIH KOCBII EpPTITIHALIEY OpTYpil MaWbI3ABIK KAThIHACTapAa
kyprisinmi. Kocmamapman TasapTeuUFaH  epiTiHNIHI  aly YIIH €H THIMAI HycKa OomibIn
TXIIb:MOIII=70:30 xatsHacel, K:C=1:6, epitinaiuiey yakpiTel 2 carar Oenrinennai. Epitinamine
KC1/MgCl, cTtexnoMeTpusuIbIK KaTbIHACH 3,76 KYpampl.

Tyiiinai ce3nep: xacaHma KapHAIINT, KAaTTHl XJIOPHUATI KAIIBIKTaphl, €pITIHALUIEY, Kalui
XJIOPH[Ii, MAaTHUH XJIOPHIi, TATaH-MarHUI OHAIpici.

Summary

Results of studies on leaching of waste melt of titanium chlorinator (WMTC) by water shown
that with increase of ratio S:L the filtration improves and extraction of potassium and magnesium
salts into a solution increases. At WMTC leaching by solutions of a hydrochloric acid with increase
of its concentration the content of impurities in the solution increases that negatively affects on fur-
ther solution clearing. According to results of researches on leaching of slimes of magnesium produc-
tion by solutions of hydrochloric acid with various concentration it has been shown, that with increas-
ing hydrochloric acid concentration extraction of magnesium into a solution increases up to 54 %.
Slimes of magnesium production were used as reagents to impurity precipitate from solutions after
leaching of chloride wastes of titanium-magnesium production. The best purification of solutions
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after WMTC leaching takes place at addition of carnallite scheme’s magnesium electrolyzer slime
(CSMES) with size 1+0,5 mm and continuous refinement furnace’s slime (CRFS) with size 2+0,5
mm. The solutions were more purified from foreign components at joint leaching of WMTC with
CRFS. An optimum percentage ratio was determined WMTC:CRFS = 70:30. Stoichiometric ratio
KCl/MgCl, in the solution in this case was 3,76.

Key words: synthetic carnallite, solid chloride waste, leaching, potassium chloride, magnesium
chloride, titanium and magnesium production.

Tocmynuna 29. 03. 2013.

YK 66.27.092 :532.7 KommiekcHoe HCI0JIb30BaAHUE
MHHEPAJBHOro chIpbsi. Ne 2. 2013.

4.T. LIOUHBAEB, I'I1I. AP-MYXAMEJJOBA*, K.K. KACBIM)XAHOB,
.P. BABA’KAHOB, 5.H. BAPKbITOBA

AO «leHTp HayK O 3eMIIe, MCTAJUTYPTHH U OOOTAIICHUS», T. ATMaThI
*gulmira-alma-ata@mail.ru

KUHETUYECKUE NUCCIEJOBAHUSA PA3JIOKEHUSA INEEJIUTOBBIX
KOHINEHTPATOB ABTOKJIABHO-KAPBOHATHBIM CIIOCOBOM

B craTthe mpuBeneHBI pe3yNbTAaThl KHHETUUECKNX HMCCICJOBAHUM PA3IOKECHHUS IMICEITHTOBBIX
KOHIIEHTPATOB aBTOKJIABHO-KapOOHATHBIM criocoboMm. MccnenoBanust mMpOBOAMIN B TEMIICPaTypPHOM
nnrepsane 368-523 K, nepememmBanue 100-400 o6/mun. 1 ompenesneHus] 3aBUCHMOCTH CTEIICHU
BBIIIICIAYMBAHIS BOTb(PAMA M3 IICCIHTA MCIIONB30BATH PACTBOPHI KAPOOHATA HATPHS, MONB/IM :
0,5; 0,75; 1,0; 1,25; 1,5. YcTaHOBIEHO, 9TO ¢ POCTOM KOHIICHTPALMK KapOOHATa HATPHUS CTEIICHBb
BBIIIICIAYMBAHIS BO3PACTACT M YK€ IPH KOHIEHTparuy 1,5 - 2,0 Moms/IM’iocTHraeTes 6hICTpoe, B
teuenne 45 - 60 muayT (82,3-90,2%), M mpakTHUECKH MOJIHOE BHIIETaYNBaHKEe Bonb(pama (95,2-
99,3 %) 3a 2 gaca. [ns B3aumoneiictBust WOj; ¢ pactBopoM Na,CO; 0TMEUeH KHHETUIECKUNA PEIKUM.
B 3TOM citygae mpakTHUeCKH OTCYTCTBYET I'paJUeHT KOHIEHTpaluy KapOOoHAaTa HATpUs y MOBEPXHO-
ctr okcuga. OueBHIHO, yCWICHHE THAPOIN3a CBSI3aHO C TEM, YTO B3aHMOIEHCTBHUIO OKCHIIOB C pea-
TeHTOM-PacTBOPUTENIEM IPEIIECTBYET THAPATALNS HX TOBEPXHOCTU. B cOpOMpOBaHHBIX MOJIEKyIaX
BOJIBI M3-32 MX B3aMMOJAEHCTBHS C MOBEPXHOCTHIO OKCHJIA MPOUCXOIUT OCTAOICHHE BHYTPHMOJIEKY-
JSIPHBIX CBsI3eH. BcnencTBue 3TOro ruapoiu3 MOCTYHMAOMKX K THAPATHPOBAHHON MOBEPXHOCTH OK-
cunoB moro CO3” mpoTexaer Goree MOHO.

Ki1ioueBble cJj10Ba: IICEHT, aBTOKJIABHOE Pa3lIoKEHHE, BOIb(paM, KOHIICHTPAT, KHHETHKa,
KapOOHAT HaTpHs

Beenenue. IIpeacraButens ananntideckoi Gpupmel Metal China na npoxoausiiem
B Kurae dopyme no npobiremam BoiabhpaMoBoid, MOIMOAEHOBON W BaHAANEBOI MPOMBIII-
JICHHOCTH OTMETHII, YTO €KEroJHOe MUPOBOE NOTpediIeHre BoIb(paMa Bo3pacTaeT B Cpell-
Hem Ha 10% [1]. JlaHHBIC, IOMyYEHHBIEC B PE3yJAbTATEe MUCCIEIOBaHMUS, IIPOBEICHHOTO KOM-
nanuer Vital Metals, ToBOpSIT 0 TOM, YTO MHPOBOE MPOW3BOJCTBO JOKHO YBEITHUHUTHCS C
tekymux 81,2 teic. T mo 109,328 3a Tpu roma [2]. CymecTByromee B HACTOAIIECE BpeMs
MPOU3BOJICTBO OTPAaHWYCHO W HECTIOCOOHO YIOBJIETBOPHUTH YBEIMUYHMBAOMIMIiCS crpoc. B
CBSI3M C OTHM pa3padOTKa M HCCIICOBAHUE TEXHOJIOTHU ITONyYEHHs BOJb(pama, YIuThI-
BalOIIel OCOOEHHOCTH KOHKPETHOTO MECTOPOXKICHUS, SIBIISIETCS aKTyaJlbHOH IpOOIEeMO.
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