
OT3hIB

HayrlHoro pyKoBoAHTerq IIfesKo Burcropa Muxafi.noBurra Ha AoKTopcKyro
Aucceprarlurc flasurronofi fa nu Teruu p6eKoBHbr, BbrrroJrHeH Hyro Ha reMy
<<Parpa6orKa rexHoJrorl{H l{3BJreqeHuq xropuAoB lrBer'brx MeraJrJroB H3

ruJra Ka CBI'I H IIOBOIO rI po[3BOACTBa C r{CrroJr b3oBa H HeM Arrcrr{JrJrepHoft
)I(I{AKOCT}I))I [peAcTaBJIeHHyIO Ha cOIIcKaHI{e CT€IIeHII AOKTOpa PhD no
c tr e q [I a Jr b H o crll 6D07 2000-<<Xu u n q e c Ka fl TexH oJr o rr{ fl H eo p ra H rr rr e c Kr{x

BeulecTB)>

Cpegu HeopraHLIqecKHX coeAHHeHHft xnopuAbr rrpeAcraBJr.rrror o6urrapnrrfi
KJIacc, B KoropoM 3aMerHyro Aonrc I]pe.qcraBJl.fiIor xnopl{Abl 30 qnernbrx Mer€UrJroB
npaKTI4rIecKH Bcex rpylln nepl4o.4l4rlecxofi cl4creMbr 3JreMeHToB n.I4.
MeH4ereeBa, B roM rrr'cre nepnofi (cu), nropoft (zn) u verneprofi (pb) rpyun.
HecNnorpf, Ha AocTaroqHo xoporuo orpa6oraHHbre npoMbrrxJreHHbre rexHoJrorprg
nonf{eHLLI xnopl{AoB IU4HKa, 0B}IHIIa H Mreni]a, KoTopble orzcaHbl B KJlaccur{ecroft
rPyle (Dypuana A.A. <<HeopraHl4qecKue xJlopr{Abr)) Bce oHr4 r4Meror rBa ocHoBHbrx
HeIOCTaTKa: B KarrecrBe cblpb-fl Hcnonb3ylorc.fl Aopofocrotrr{I4e rrr{cTbre peafeHTbr
(orccu4rt, cynrQrz4rr, cnlnxattt), xnopxpyroqr4Mr{ areHTaM?r rBJrtrrorcs ra*,ne
AOpOTOCTO'IqI4e XJIOp V xnoprlA BOAOpOAa, KOTOpbre K TOMy )Ke o6la4aror
orpaBn'firculI4Ml{ cnoficrsanav. llosroMy aKTy€urbHbrM 14 cBoeBpeMeHHbrM flBrrflercfl
3aI€93- noryqeHr,r.f, HeopfaHr{rrecKr{x xnopuAoB zn, pb,cu vr3 AerxeBofo u
3KoJIorIrqecKI4 rll{croro cblpbt. K Kareropl{I4 TaKoro cbrpbf, orHocqrct
TexHofeHHbIe orxoAhl - OTB€LlIbHbre rrrJraKr4, coAepxaxlHe COeAr4HeHnx zn,pb,cu
14 orxoAbl coAoBofo rIpoa3BoACTBa - Ar4CTr4JrnepHa.[ )KprAKOCTb, coAepx au\afl
xnopl4pyloulue areHru (NaCl, CaCl2). Peruesuro erofi npo6reuu nocB.f,rrlrercf,
A o Krop c K afl Akrc c epr arJufi . lla: rrl o n o fi .II. T.

B 4rEcceprall'oHHor iii6ore rpeAcraBJreHbr ece Heo6xoALrMhre pe3ynbrarbr
Anj[ raKoro poAa rPYaa. Tarc na ocHoBaHI4Lr a*aJru3a nepr4oAz.{ecxoft ra nareHrHofi
nl4reparypbl orHocI4TeJIbHo ll4cceprarlzousoft pa6orrr Ar4ccepraHToM 6trl c4elan
BbIBoA o Heo6xoAzMocrz co3AaHI{{ 6onee eQSexrzBHoro o6rexrunHoro cnoco6a
I'IcfIoJIb3oBaHkrfl AHcrHnJlepnofi )KI{,{KocrI4, TaK KaK H3BecrHbre Meronbl He
COOTBCTCTBYIOT COBPCMCHHOMY TCXHI4KO-3KOHOMI4qCCKOMY YPOBHIO.

Eorurua.s IzI KpolornvrBafl pa6ora 6rrra [poAenaHa cor4cKareJreM n o6racru
TepMoAI{HaMHr{eCKOfO AHAJTl.1l3a non)rqeHr4r HeopfaHr,rqecKr4x xJroprrAoB kr3
oKcHAoB Zn, Pb, Cu orBaJIbHbIX cBI{HrIoBbrx rxnaKoB c ucnoJrb3oBaHi4eM
XNOPA|CHTOB AI'ICTHIIEPUOfi XI4AKOCTI4 _ XJIOPI4AOB KEIJIbIIZ fl, HATPVIfl.

3ru uccleAoBaHl4t 6ttnu npoBeAeHbr or rrpocroro (pac.rerorvr AG0) r
cJroxHoMy repMoAHHaMr{qecKoMy Mo.{eJrr{poBaHuro B3ar{MoAefi crnzro
KOMNOHCHTOB IIIJIAKA C KOMIIOHCHTAMI,I AHCT:/.NNEPiTOfi XI4AKOCTI{ C

I4crIoJIb3oBaHI4eM coBpeMeHHoro uonra$ynKrlr4oHaJrbHoro rrporpaMMHoro



KoMIIJIeKca HSC-5.1 ocHoeaHHoro Ha [pr4Hrlr4rre ilolrcxa ruo6albHoro
MI4HI{MyMa oHeprHI4 Tu66ca.llpu nolroqx 3Toro KoMnJrelcca 6rrl [poBeAeH

nolHrrfi TepM oAr{H aMnrre cKr4 it attatuz 83 aHMoAefi crepr.f, e

cl4creMaxIn5f#= - $nCl, ZnSiS. - Cnel, u fnsi - Ncrfl - Cnfllr,

[nS- PbS- ZmSiO=- PI]SiO3 - fn;O-Or -5[03 -NcCI,
ZnS - PbS - EnSiO* - - PbSi0= - Cr."r.0 - Or - Si0r -Cmflr,
ZnS- PtrS- ZnSi$n- PbSiSu- CurO - 03-Sifir-fiinCl-{'crCI2,

orsamHHfi urrtarc-CcCl, -,VaCtr. Coevrelqenne repMoAlrHaMr4qecKoro

Mo.IenzpoBa:atrfl, c MeroAoM porora6eJrbHoro rrnaHlrpoBaHprfl, rrccJreAoBartufi,

BTopofo tlopflAKa v reoMerpn.{ecxofi orrrprMu3arlur4 no3Borruru llasrrronofi A.
onpeAeJII,ITb oIITI4MaJIbHbIe ycnoBrlr ( reuueparypa, .qaBJreHr4e) no:nonf,rorrrr4e

nepeBecrl4 B ra3oByro $asy He MeHee 90-95% HeopraHr,rqecKux xnopuroB
METAJIJIOB.

He MeHee Kponornl4Bat pa6ora 6rrra BbrrroJrHeHa corlcKareJreM rro

uccneAoBaHulo KHHeTI4KI{ XnOpr4AOBO3fOHKr4 III4HKa, CBtrHUa V MeAI{ B BI,I,Ue

XIOpHAOB U3 OTBaJIrHbIX CBLIHIIOBIIX IUJIaKoB B IIpI4cyTcTBI4H AlIcTIIJInepuOfr
x(I,IAKocrI4. IrlccneAoBanufl, npoBereHHbre B H3orepMr4r{ecKoM pexuMe rro3BoJruJrr4

ycraHoBl4Tb, t{To Anr AocrrDreHr,rf, nrrcoxofi (>90%) xnopr{AoBo3roHKr4

HeopraHplqecKllx xnopLIAoB IIuHKa, cBraHrla v Me.qr4 rrpoqecc Heo6xo4r.rtvro

npoBoAr4rb rrpn 10000C B rerreHr4e 80-90 Mr4Hyr. Atrx oopa0oTKr4

oKcnepI4MeHT€uIbHbIX AaHHIIX tro Kr4HerLrKe xnop]rAoBo3foHKu xnopu.{oB 6rrlo
pIcrIoJIb3oBaHo Ha rrepBoM 3Tarre ypaBHeHZe llaurorreHKo (An.s xuHern.recKofi

o6nacrra) , a Ha BropoM 3Tarre - MeroA 3erlmrraaHa-Me4ne4ena (uero4 cer<yu1ux).

Bura ycraHoBJIeHa KnHeruqecKar o6racrr [poreKaHr4s Bcex npoqeccoB Lr

(Kaxylrla.flcf,) SHepfI4-g aKTuBauJdu 3apox{AeHr4{ npoqecca xnopnAoBo3roHKr4

MCT€UIJIOB. TAX ATIfl AJI' CBITHIIA OHA COCTABI,IJIA 1S24S,}*{IMOJII, A AN{

MeAI,I t 4G$Atti/rbro-rrb.

I4cuoru:yx AaHHbIe repMoAlrHaMrrr{ecKoro MoAeJrr,rpoBannfl. u KHHerHKr4

orroHKll HeopraH?IrrecKr4x xJropHAoB r43 orBaJrbHblx cBrzHrloBbrx rrlJraKos 6Hrra
rIpoBeAeHeHbI yKpylHeHHo-na6oparopHbre r{crrbrraHr4r c r4crroJrb3oBaHr'reM

6apa6anuofi nequ MapKr{ IIs.2.l3lI4 rpor43BoAcrBa OOO <VpaleneKTponeqb))
(r.Erarepran6ypr). B uepr,roA HcrrbrraHprfi 6trno ycraHoBneHo, rrro e re.reHr,re 70

MI4H npl{ 1000-10500C crelleHb orroHKlr xnopr/rAoB cocraBuJr a 92,9Y0 AJrr r{rlHKa,

88,3y0 AJIS cBI{Hqa, 87,5Yo AJIfl MeAIr. Orapox nocJre o6xura cocraBr4Jr or 0,03Yo

Pb ao 0,089/0 Zn. Sror npoAyKT no cBorIM xapaKrepncruKaM orHocrrrc.rr K
TeIIJIOH3OJTf, UT4OHHOMy MaTepUUry .

Ha pa:pa6oraHuyro oKoHoMr4rrecKr4 rlerecoo6pa3Hyro, HoByro rexHoJrorr{ro

co cpoKoM oKynaHI4{ 3 roAa 14 roAonofi npu6nnrro 345ulH.reure



B coaBTopcrBe non}^reHo 2 nareura Ha rloJre3Hyro MoAeJrb PK. 3ra rexHoJrortrt
Moxer 6r[r [cIIoJIb3oBaHa Anfl crpo.s[Iuxc.f, B KasaxcraHe co.rloBbrx
npegnpuxruir.

Heo6xo4ravro orMerrlTb, sro B rreplroA o6yueHux B AoKTopaHType
llasrrrosa I.T. c0opnarapoB€ulacb B nccJre.qoBareJrr, croco6noro caMocro-[TeJrbHo
rlnaHl'IpoBarb vr BbIrIoJrHf,Tb LTCCJIeAOBaHkTfl TeoperlrqecKofo u npuKJraAHofo
xapaKTepa. Ona oBnaAena [porpeccr4BHbrM MeroAoM TepMoArrHaMrlrrecKoro
MOAenkIpoBaHvIfl., KI4Her[KlI ferepofeHHbrx cHcreM u MeroAa orrrr,rMr{3arlr4H
TexHoJIOfLIqeCKI4X rlapaMeTpoB c aKTHBHbTM r4CIIOJIb3OBaHr.IeM Bbrr{I4clurelrnofi
rexHrr Kr{ - Q yn4 avr e HTe A Jrr rrp o B eA eH ux 6y a:\Ttl r{x Lr c c Jre Aosaunir.

Sunoco$uu

rlpeAcraBJlter co6ofi 3aKoHqeHHyIo Haf{uyro pa6ory npr4KJraAHoro xapaKrepa a
peKoMeH.qyrc TIPCACTABI{Tb CC K 3AIIII4TC HA COUCKAHUC CTCIICHLI AOKTOPA

ro cner{r4ulJrbHocrr.r 6D072000-<<XnvrzqecKa.s rexHoJrofr4t
HeopfaHr{qecKLrx Berrle cTB> B Ar{CCepTarIr4oHHoM COBeTe.

C'ruraro, qro AllccepralluoHuan palora llastrronofi [auu Tevrup6exoBHbr

florcrop rexHr{qecKr{x HayK, upoSeccop
IONno-Ka3axcraHcKoro
r{MeHr4 M.Ayesona trf.Jn'\a<.' LUenrco B.M.
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