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K BOITPOCY O KOMILJIEKCHOW NEPEPABOTKE CJIAHIIEB
IYBAPKOJBCKOI'O MECTOPOX/IEHUSA

A.X. Hypymranues', B.A. Ap6y3os, %K.J1. Hypl.IMOB3
' noKTOp TEXHUYECKUX HayK, Npodeccop, pyKoBOANTENL N1aBOpaTOpHH,
? KaHJAMIAT XUMUYECKUX HayK, IOLUEHT, ° MATHCTPaHT
PT'TI na ITXB «KaparannuHckuil rocylapcTBEHHBI HHIYCTpUANbHEIR yHUBEpcHTeT» (Temupray), Kazaxcran

Annomauun. Cmams nOCEAUEHA 8ONPOCY KOMNIEKCHOU nepepabomke 20piodux ClaHyes Memooom mepmu-
veckoll nepepabomku. B pe3ynemame 3xcnepumenma suisenenbl 66iX00 U COCIMAG NPOOYKIMOE peakyuu (2as, cmoia u
meepovie ocmamxu). Iloayuennvie npoOykmor MO2ym Obime UCHOALI0BAHbI 8 KAYecmee MONAUSA U WIUXMOBbIX Mame-
puanos 0s NOAVHEHU KPEMHUL-ATIOMUHUEB020 CHIABA.

Knwueswie cnosa: zopiovue cnanyvi, nuponus, 2az, cMoaa, meepoviii OCHAmMOK, pYOHOMEPMUYECKAS NIAEKA,
heppocUnUKoaTOMUHULL.

HeusbexxHoe ucToOLIeHHE MPUPOAHBIX 3HEPTETHYECKUX PECYPCOB 3aCTABNAET W3bICKMBATH HOBblE MCTOYHHKH
CBIPLA ANA MPOW3BOACTBA ANLTEPHATUBHLIX BUAOB 3HEProHOCHTeNeH M TOTINMEA, OXHUM W3 KOTOPHIX ABIIAIOTCA TOPHO-
4He crmaHupl. Pa3BeaHHble 3amackl TOPIOYMX CNTAHLEB B HeHTpabHOM KasaxcTaHe yHWKaNbHLI, OHW ABISIOTCS OJHHAM
13 NEepCEKTUBHBIX BUIOB OPraHHYECKOTO U TEXHONOTHYECKOTO ChIPbs, CMIOCOOHBIM OCYLIECTBUTL YaCTHUUHYIO 3aMEHY
HeTenpoAYyKTOB U ra3a. Bo3MOXKHOCTb MONyYeHUS M3 HUX KHAKUX W razoo0pazHeiX yIIEBOAOPOJOB, GAU3KUX MO CO-
CTaBy W CBOWCTBAM K HedTenpomykraM, NPUPONHOMY Ta3y, MPEACTABISAET MPAKTUUECKUM WHTEpeC IJIA BOBJIEMEHUA
JIAHHBIX MCKOTIAEMBIX B [IPOU3BOACTBO. OTMETHM, HTO [UTA psilla PETHOHOB HX HCTIONB30BAHNE MOXKET OBITh SKOHOMHY €-
CKM onpasiaHo B Onuxaiiluee Bpems [1].

Kak u3BecTHO B fanbHeM W ONikHeM 3apyOeskbe cAaHusl niepepabarhiBalOT AByMs NYTAMU: rasudukanneil u
NHUPOJTH30M.

CymHocTs TiepepaboTkH TOPFOYHX CIIAHIEB METOAOM TasudHKaLUWKU — NPEBPAIlEHHE OpPraHUYeCKOW Macchl
CNIaHILEB B CMECh OKCHJOB Yriepola U BOAOPoAa MPoayBaHHEM HeOONbLIUM KOJNIHUECTBOM BO3LYXA M BOJAHBLIM T1APOM.
Tvponus cnannes (MMM MONYKOKCOBaHKWe) — 0OpazoBaHKe ra3000pasHbIX, KUAKAX W TBEPALIX MPOAYKTOR MPH TEPMHU-
YECKOM PA3NOKEHWH OPTaHHYECKHX COeTMHEHHH.

B cBa3n ¢ TeM, uto cnanupl 1HlybapkonbCkoro MecTOPOKAEHHS KapaKTEPH3YIOTCS BLICOKOH 30JIbHOCTEIO, Jie-
TY4UX WX AanpHelinee NpUMeHeHre BO3MOXKHO TONBKO TIOCie TepMHUuecKoi nepepaGoTku. Haubonee nepcrnekTHBHOM
cragveil iepepaboTKU CaHIEeB ABIACTCS TIUPOAM3, B pe3ylibTaTe KOTOPOro 00pa3ytorTcs KUAKHE MPOMYKTHI, TBEPABIE
OCTaTKM M CllaHUeBbIM ras.

MuHepansHbIe YacTH TBEPABIX OCTATKOB B OCHOBHOM COJlepKaT OKCHIOB KPEMHE3eMa U MMHO3eMa B JaHHOI
paboTte paccMaTpuBanoch s MONYYEHNS (eppOCUTHKOATIOMHHNSA; XHAKHE MPOAYKTEI MOI'YT HCTIOJIB30BaThCA B CTPO-
WTENTBCTBE B KAYECTBE CBA3YIOLIETO B MaTepHanax M JOPOKHEIX TMOKPBITHAX, IS TIONYyYeHHs GeHonhopMaTbaeTHIHbIX
CMOJ1, @ TAKXKE B MMPOM3BOJICTBE JIEKAPCTBEHHLIX NPENaparos, Nakos, KpacHTese 1 np.; ra3000pasHbie TPOIYKTh MOTYT
MCTIONB30BATECA, IMaBHLIM 00pa3oM, AJd NoNy4YeHns] BOROPOAA U JIBYOKWCH yrilepojia, B BHAE TOTIINBA JUIA MpoBeAe-
HUA Muponusa [2 — 4].

TIpu nuposmse ciaaHueB oOLITHO MOMyHaeTCA TPU QPaKUNU: CNAHUEBLIA ra3, CMOJA U TBepALIH ocTartok. Tep-
MUYECKOE Pa3JIOKEHNE rOPIOYNX CIAHUEB OCYLIECTBISIIM MPU Pa3NMyHbIX TeMnepatypax (450°C, 900°C) 6e3 moctyna
BO3IYyXa Ha TabopaTopHOIi ycTaHOBKe.

JlaboparopHas ycTaHOBKa COCTOUT M3 peaKkTopa [/is KOKCOBAHUs, Harpesaouierocs B MyebHON neun 10 3a-
JaHHOH Temneparypsl. PeakTop npencraBnser coOol OTpe30K CTajbHON TONCTOCTEHHONH TPyObl AuaMeTpoM 50 MM u
uHOM 280 MM, TIoMelleHHEIH B MY eNTbHYIO 1TeYb.

Tpy paznuuHEIX TeMnepaTypaxX MUPOIA3a CIIAHIER COCTAB MPOAYKTOB KOJIMUYECTBEHHO H3MeHseTcs. PesynbTa-
Thl 3KCEPUMEHTA MpeICcTaBlieHbl B Tabnuyax 1 —4:

Tabnuya 1
MarepuanbHslii 6ajanc npu nogykokcoBanuu Hly6apkonasckux cnannes T°C = 450°C
No otbrta m craHua, T M 30J1b] m CMOJIbI m BOAbI m rasa -
r % r % r % r %
1 350 308 88.03 12,0 3,43 19 5.4 11,0 3,14
2 300 265,5 88.5 5,5 1.83 12 4.6 17.0 5,67
3 300 248 82,67 7,0 2,33 15 5.0 30,0 10,0
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