6D072000 — beliopraHuKaJIbIK 3aTTapIbIH XUMHUSIIBIK TEXHOJIOTUSCH MAMaHIbIFbI
ooiipiHIa prnocodus 1okTopsl (Ph.D) FeIIBIMU AOpEKECIH ay MaKCaThIH/IaFbI
JUCCepTaIUsFa

AHJATIIA

AJITBIBAEB ’KAKCBIVIBIK MAMBIPBEKOBHUY

KymbicTbiH 63ekTidiri. OTbIH-3HEpPTreTHKa pecypcTapblHa Tallllbl KE31HJe
OHJIIPICITIK ayMaKTapbIHBIH OSKOJOTHUSIIBIK >KaFJalblH JKakcapTy OaFbIThIHIA
MUHEpaIIbl IMUKI3aTThl KEMISH I TMaigaiaHy >KOHE TEXHOTEHIl KaJIIbIKTapabl
KaiiTa eHJey MmpobiieMaTapbIMEH OalIaHBICTHI MOCENeNIep EPEKIe O3CKTITIKKE Ue
oonaabl. Dochop eHIIpICIHAE arjoMepauus YpAICIH MEHrepy apKacblHIa
dochoput ycakTapblH Naigana"Hy mnpoOiemachl HISHIUI, ajllaidjia arjioMeparys
OHJIIPICIHIH YPJIICI AIEKTPOTEPMUSIIBIK OHJIEYTE KapaMJibl arjoMepatr MIbIFYbIHbIH
ToMeHITIH *oHe 50 % - Fa JKYbIK arjiomMepar KalTapbIMBIHBIH TY3UIyIMEH
OaitnmanbICThl. byl KaWTapbUIBIMHBIH KalTa TalgaJaHbUTybl OHBI CaJKBIHIATY
Ke3iHJie OailJIaHBICTBIPYIIBI KBI3METIH aTKApPaThIH CYHbIK(a3anbl IBTEKTHKA aily
ylIiH OankpITy KaiTa OalKbITyFa KOCHIMIIIA OTBIH-DHEPTETUKAIIBIK HIBIFBIHIAPIbI
Tajamn eTei.

JluccepTanusuTbIK JKYMBIC TEK KaHa HAKThl OCBI YPJIICKE FaHa KATBICTHI eMecC,
COHJIali-aK JKaJllbl XMMHUS >KOHE METaJULyprus eHAIpiCTepl YIIIH ©3€KTI OOJIbII
TaObUIATBIH KYPAMbIH/IA HUKEIb-KOOANbT 0ap KOHIUIMSIIBI €MeC KEHAEP/l >KOHE
KOMIp OHJIPICIHIH KaJAbIKTapbIH Maiianany apkackiHaa Gochop eHaipiciHe
IIMKI3aT OOJbIN TAOBUIATBIH arjoOMepaTThiH OEpIKTITH JKOFapbUIaTy KOHE
nerupiieHreH gpeppodocdop anyra OGarbITTaIFaH.

3epTTey HbICaHbl. 3epTTey HbIcaHAapbl Ooibin JKaHaTac KEH OPHBIHBIH
dbocdoput ycakrapbl, arioMepaiusi YpIICIHIH arjoMepar KauTapbIMbl, AKTeOe
oOmnbIchIHAaFbl Kemmipcaii KeH OpHBIHBIH KOHJIUIIUSIIBI €MEC HUKEIbKOOAIbT KEH1
oHe JIeHTIp KeH OpbIHBI KOMIp OHAIPICIHIH KAJIIBIKTAphl OOJIBIN TAOBLIATHIH 11IK1
Ka30a IKbIHBICTAPHI.

3epTTEey MaKcaTTapbl MeH TANCHIPMAJIAPBI. 3epTTEy MakcaTTapbl OOJIBITI
KEHTEpMUSIIBIK TiemTe capbl (hochop amy OapbIChIHIA OHJIEY YIIIH OCpIKTITT XKoHE
TEXHOJOTHSUIBIK KacHeTTepi KOFapbl (IIOCTEHTeH >KOFaphl camaibsl (ochoput
arJioMepatbiH aiy, OEPIKTIK KoHE DK30TEPMUSIIBIK dCEP TY3ETiH TYpJi Kocrajiap
naiilalaHyMeH arjioMmepanus YpIICiH 3epTTey, YPAICKEe COMKeC ©3€KTi MIHUKI3aTTh
1371eCTIpy, OJIApJBIH XUMUSIIBIK )KOHE MUHEPAJIOTHSUTBIK KYPaMBIH 3€PTTEY.

by makcatTapra KoJl )KeTKi3y YIIiH OipHelle Tarncbipmanap KOWbUIFaH:

- XUMHUSUTBIK YKOHE MHUHEPAJIOTHSJIBIK KYPaMbIH aHBIKTAY YINIH KOHIUITHSITBI
e€MeC HUKEIbKOOAJIhT KEHIEpl >KOHE KOMIp OHIIPICIHIH KaJIbIKTAphl OOJIBIM
TaOBUIATHIH 1K1 Ka30a KbIHBICTAPBIHBIH (DU3UKA-XUMUSIIBIK 3€PTTEYIEPi;

- QurrocTeym Kocna OoJbIN TaOBUIATHIH KOHAUIUSIIBI €MEC HUKEIbKOOAIbT
KeHJIepl JKoHE 1mKi Ka30a >KbIHBICTAPBIH TMaiagaHyMeH QocdaT-KpeMHUn
YCaKTaphlH arjoMepanus YpAICIHAE O>KYPETIH OHTalabl peaKIHsUIapbIHBIH
TEPMOIMHAMHKAIIBIK BIKTUMAJIJIIFBI 3€PTTEY;



- KYpaMbIHIa TYpJl OHJIIpIC KalablKTapbl Oap Qochoputti Kylaipynin
OHIMIEPiHIH (pa3alIbIK )KOHE MUHEPATOTHUSIIBIK KypaMaapbliH 3ePTTEY;

- aJIBIHFAH HOTIDKENIEPJIH HETI3JCNYIH TEKCepy YIIIH TKipuOe-eHIIPICTIK
ChIHAMAJIapbIH XKYPri3Yy;

- KOFaphl camaJyibl arjiomepar »oHe KypambiHga Co, Ni 0ap nerupiieHreH
dbeppodocdop eHipiciHE apHAIFaH TEXHOJIOTHSIIBIK TallChIpMa JKacay;

- ycbIHBUIFaH ¢GocPopuT arjoMeparThl aixy oJicl YIIIH TEXHHUKa-

PKOHOMMKAJIBIK HETi37eMe JKacay.

3eprTeyaiH FHUIBIMH KAHAJBIFbI. JKYMBICTBIH FHUIBIMU >KAHAIBIFBI OOJIBITT
KYpaMbIH/Ia KOHJWIFMUTBI €MeC HHUKEIbKOOadhbT KEeHJAEpl J>KOHE ImKi Kaz0a
KBIHBICTAPBI 0ap TEXHOJOTHSUIBIK KAaCHUETTepl KOFaphl (IFOCTEHTEH KOFaphl
cananbl (oCPOPUT araoMepaThbiH aly BIKTUMAJIBIFBIH aHbIKTay. KOHIWUIIHSITBI
€MEeC HHKEIbKOOANbT KEHJEpl >KOHE IIKI Ka30a >KbIHBICTAPBIH MaiajaHyMeH
arJioMEepalvsUIbIK ~ KYWAIpy VIIIH apHalIfaH [IUXTaHbIH (DU3MKa—XUMUSIIBIK
KACHeTTepl 3EpTTEJreH. BepikTik KoHE OSK30TEPMHSUIBIK dcep TY3ETiH
arioMepanusi YIUIiH I[IUXTaHbIH ONTHUMANJIbl KYPaMBIHBIH €CerTeMecl KOHe
HerizaeMeci xacanabl. byn docdar kenaepin capsl pochopabl KEHTEPMUSIBIK
ANIEKTpOanay Ke31H e arjioMepalus YpiciH 0acKapy camachblH KOFapblIaTaIbl.

Kympictoin FeutbiMH kaHaIbIFbI KP No 18523 «Cnoco0 armomepariuu
dbochaTHO-KPEMHUCTON MEIOUn» MAaTEHTIMEH KOpFaJiFaH.

7KYMBICTBIH NPAKTHKAJBIK MAaHBI3AbLIBIFbI. JlMCCEPTAMSITBIK JKYMBICTA
KACaJFaH TEOPHSUIBIK MOHE TKIPUOETIK 3epTTeysiep YChIHBUIFAH TEXHOJOTHUS
OolibiHIIa  (ochopuT  arioMepaTThlH — TOKIPUOE-6HAIPICTIK  OHJIIPICIHE
TEXHOJIOTHSJIBIK TAallChIpMa JKacayra MyMKIHIIK Oep/l.

Kymeic dhocdop enaipict yurin KP MeTammyprusiblk canacblHaa JErHpIeyIl
©0CIIa PETIH/E HUKEIbKOOANbT (peppoOankbiMaIapblH alTyMeH KaTap MPaKTUKAIBIK
MaHBI3BI 0ap.

ATNBIHFAaH HOTWXKENIEPAIH AaKUKATTBUIBIFBl ~ AJBIHFAH  JKCIEPUMEHTAIIIBI
HOTHXKENEPIIH TOXIpHOE-oHAIPICTIK HOTHXKEJIEPIMEH COMKeCTUIIrIMeH
JIOJNIETICHE].

Kympic binim xoHe FHUTBIM MunucTpiirimen «Pa3paboTka TEXHOJIOTHH
MIPOU3BOJICTBA BHICOKOKAYECTBEHHBIX arjioMepaToB W3 OTX0M0B (ochopHOU u
METaJUTypTUYeCKOW  MPOMBIIUIEHHOCTH € TOJy4eHHEM  JISTUPOBAHHOTO
dbeppodochopa, conepxkamiero Co, Ni u Mn» takpipeiObiMeH opbiHganran (2010-
2012 sxputbiHa apHaiarad Ne257, No50 u Ne1489 keniciMimapTrap HETi31HIE).

JAnccepranmsiiibIK KYMbIC 0OMBIHIIA HETi3Ii KOPBITHIHABLIAD

1. ®dmrocreymni Kocna O0JIbIN TaObUIaThIH KOHIUIIUSIIBI €MEC HUKEIbKOOATbT
KEeHJIepl JKoHe 1IIKI Ka30a >KbIHBICTAPBIH MaijagaHyMeH QocdaT-KpeMHUn
yCaKTapblH arjioMepanus YpIICIHAE >KYPETIH €H OHTaMJIbl peakiusIapbIHbIH
TEPMOIMHAMUKAJIBIK BIKTUMAJJIBIFBI 3€PTTEJITEH.

2. Anparan pochoput armomepar, coHmaii-ak ¢geppodochopabiy GuznKa-
XUMUSIIBIK KaCHETTepl 3epTTeNi. PacTpiblK 37eKTpOHABl MHKPOCKOITA 3EPTTEY
OapeiceiHzia arjgomepar kKypambiHaa Mg, Al, Si, P, K, S, Ca, Fe, Ni, Cr u Co
AJIEMEHTTEP1 aHBIKTAJIJIBI.



3. ArnomepanusHbIH ONTUMAAbl KYPAMBIHBIH €CEeNTeMeC] JKoHEe Heri3ieMect
’Kacanbl. ATJOIIMXTAHBIH ONTUMaNAbl Kypambl (%—te): docdopur - 55-67;
KOHJIMIMSJIBI €MeC HHKeIbKoOanbT KeHl — 3-17, imkl Ka30a »KbIHBICHI — 3-17,
KATThl OTBIH (METAUTYPrUsUIBIK KOKC Ycarbl) — 3-5 »oHEe arjioMepaTr Ycak
KanTapblibiMbl — 14-16.

4. ¥YcuIHBUIFAH TEXHOJIOTHS OoMbIHIIA (DIIOCTEYII KOCHa PETIHJIE
KOHJIUIMSIIBI €MeC HHUKEJIbKOOAJIhT KEHI jKOHE OTBIH peTiHAe  1MKiI Ka30a
KBIHBICHIHBIH KOKC ycarbiMeH Kocmackl K@ «Kazdochary XKILIC (OKXKD3)
TOXKIpUOE—OHAIPICTIK KOHIBIPFBICHIHA anpo0alus oTTi.

5. ATJOBIIBICIIACHIMEH OpHATBUIFAH JTA0OPATOPUSUIBIK  KOHIAPFHICHIHIA
YKOFaphIJIa KOPCETUITeH KYpaMbIHIa arjioMeparys Kypri3iimi. Ypaic OapbIChIHIA
KBITTKBUTIBIK Moaymi 0,81aeH 0,99 apanbiFbiHAa caKTaJiFaH >KaFdaiiia ajabIHFaH
GbrocTeHTeH aryioMepar KeJieci OepikTiK KacueTiHe ue 0osl: KbickiMFa - 120-220
Kr/naHa; cokkbira - 80-85% (mibIry Kiacchl SMM-JIEH KOFaphl); yikenyre - 5-8%
(mbrry kacceel 0,5MM-JI€H TOMEH).

6. XKorapsl camajbl arimomepat koHe Kypambiaaa Co, Ni Oap nmerupiieHreH
dbeppodochop enaipiciHe apHAIFaH TEXHOJIOTHSIIBIK TallChIpMa Kacaibl.

7. ¥coumburran (QochopuT arioMeparThl ajdy oJicl VIIIH TEXHHKa
HSKOHOMMKAJIBIK HET13/IeMe KacalJIbl.

Kymbictbl annpodaumsiay. Jluccepramusi Marepuanaapsl Herizinge 13
MakaJa >KapusJlaH]lbl, OHBIH 1II1HAE 7 Makaia peleH3usJIaHFaH xxypHaiaa (Scopus
XaNbIKAPaJIbIK aKMapaTThHIK KOpbIHA €HreH | Makana, IIeTEeNIiK >KypHaima 2
makaina, KP BFM BFCBK yceiHFan freulbiMH OachUlbIMIa 3 Makajia) »KoHE
XaJbIKapaldblK KoH(epeHIusmap eHOeKTepiHae 6 Te3uc xkoHe OasHlama >KapbIK
Kopai. ¥CBhIHBUIFAH TeXHOJorus OolbiHIIa KypambiHaa Ni sxkoHe Co 0Oap
darocTeyll  arjioMepar OHJIPICI KOHE OHBIH DJJICKTp OajaKbiMachl OOWBIHINA
TOXKIPUOE—OHAIPICTIK ChIHAMANAp >Kacaluabl. ToXIpHOE—OHIIPICTIK ChIHAMasap
OolibIHIIIa 2 ChIHaMa aKTiiepi 6ap.



AHHOTAIUA
JMCCepTallMi Ha COUCKaHWE YUeHOU cTereHu nokTopa puiocodun (Ph.D)
6D072000 — XuMuueckas TEXHOJIOTHS HEOPTaHUYECKUX BEIECCTB

AJITBIBAEB ’KAKCBIVIBIK MAMBIPBEKOBHUY

AKTYyaJIbHOCTBH PadoThl. B ycrnoBusix nedunura TOMIMBHO-?HEPTrETUIECKUX
PECYPCOB U YIYULIECHUS 3KOJIOTHYECKOW 0OCTaHOBKH IPOMBIIIEHHOCTH PETMOHOB
0COOYI0 aKTyaJbHOCTh MPUOOPETAIOT BOMPOCHI, CBSI3aHHBIE C TMpodIEeMaMu
KOMITJIEKCHOT'O MCTIOJIb30BaHNSI MUHEPATBHOTO CHIPhS ¥ YTHIN3AINH TEXHOTCHHBIX
orxogoB. C  ocBoeHmeM  mporecca  arioMepauun B (dochopHoii
IPOMBIIUIEHHOCTH  OblIa  pelieHa Mpo0JeMa  HUCIOJb30BAHUS  MEJOYH
dbochoputa, OAHAKO OMNBIT PpadOTHl NPEANPUATUN I[OKazaj, UYTO MPOIECC
MPOU3BOJACTBA arjiioMepara XapaKTepU3yeTcss HU3KUM BBIXOJOM TOJHOTO
arjioMeparta sl €€ JalbHEWIed SIEKTPOTEPMUYECKON mepepadoTKu U
oOpazoBanneM okoimo 50 % wMenouun Bo3Bpara arjiomeparta. [loBTopHoe
UCIIOJIb30BaHUE JAaHHOTO BO3BpaTa IpPU IOBTOPHOM OIUIABJICHUU C LEJIbIO
MOJTYyYEeHUST >KUAKO(DA3HOW DBTEKTUKH, HWTPAIOIIETO pOJb CBA3YIOIIETO MpHU
OXJIAXKJICHUH arjiocreka, TpeOyeT JOMOTHUTEIbHBIX TOILIMBHO-IHEPTETUUECKUX
3aTpaTax.

JuccepTanrionHas padoTa MOCBSIIEHA MOBBIIIEHUIO TPOYHOCTH arjioMepara,
SBJISIIONIETO CBhIPbEM A Mpou3BojAcTBa (ocdopa, a TakkKe MNOJYYCHUIO
jerupoBaHHOTO (eppodocdopa 3a CYET UCMNOIHL30BaHUS HEKOHJUIIMOHHBIX PV,
coJlepKallluX HUKENIb M KOOanbT, U OTXOAOB YIJIEAOOBIYM [JIsi 3aMEHbl 4acTu
KOKCa MpU arjioMepanuu, 4to, 0e3yCclIOBHO, aKTyaJlbHO HE TOJIBKO HJii JAHHOTO
KOHKPETHOT'O Mpoliecca, HO U BOOOIE IJIi XMMUYECKOM W METaJulypruuecKou
MIPOMBITIVICHHOCTH.

O0bekT ucciaenoBanus. O0beKTaMu UCCIETOBAHUS SIBLIIUCH (pochopuTHas
Menoyb  MecTtopokaeHuss  JKanatac, BO3BpaT  arjiomMepara  Ipoliecca
arJioMeparuu, HEKOHIUIIMOHHbBIE HUKEJIb-KOOAThTCOAEPIKAIIIIE pyabI
KeMnupcaiickoro MecTOpOXXACHHUS MECTOPOXKACHUS AKTIOOMHCKOM 001acTH U
BHYTPEHHUE BCKPBIIIHBIE TMOPOABI  yIJIeAOOBIBAIONMICH MPOMBIIIIIEHHOCTH
JIeHrepckoro MecTopoXaeHus.

Hequ w 3amayum  ucciaenoBanmsi. llemamu  uccnenoBaHus — SBISIOTCSA
BBISIBJICHUE BO3MOXHOCTH TMOJYYEHUSI OQIIOCOBAHHOTO BBICOKOKAYECTBEHHOTO
dbocdoputHoro arinomepara, UMEIOIIETO YIyUIllIEHHbIE MPOYHOCTHBIE MTOKA3aTeNIu U
TEXHOJIOTUYECKHE CBOMCTBA C II€Jbl0 JajbHEHIe ero mnepepaboOTKu B
PYIHOTEPMHUYECKOM Meun AJi MOJIyYeHHs KenToro gocdopa, U3yueHue mpoiecca
arioMepaly ¢ pa3iudyHbIMA J00aBKaMH, CO3JAIOMIMMH 3K30TEPMHUUECKUN U
ynpouHsitomuid  3)QPeKT, ucciIenoBaHHEe W MOA00p Hamboiiee IeIecoo0pa3HbIX
CBIPBEBBIX MATEPUAIIOB, AHAIN3 UX XUMUYECKOTO U MUHEPAIOTHYECKOTO COCTABOB.

JI1s1 TOCTHIKEHUS ATOM 11eNTh ObLITN TTOCTaBJICHBI CISAYIONINE 3aa4u:

- (pUBUKO-XMMHYECKHE WCCIEAOBAHNSI BHYTPEHHHUX BCKPBIIIHBIX MOPOJ
YyIIIeA00bIYM W HEKOHIWIIMOHHBIX HUKEIb-KOOATbTCOACPKAIIUX PYyI  JJIs
onpeneneHus ux (HazoBOro U MUHEPATIOTUYECKOTO COCTaBa;



- HCCIEIOBAaHWE TEPMOJAMHAMHYECKOW  BEPOSTHOCTA  MPOTEKAHUS
HanOojiee BEPOSTHBIX peakluu B Tpolecce arioMmepanuu QocdatHo-
KPEMHUCTON Menouu ¢ GIIOCYIONUMU 100aBKaMU B KaueCTBE HEKOHIUIIMOHHBIX
HUKEb-KOOAIbTCOACPKAIIMX PYd M  BHYTPEHHHMX BCKPBIIIHBIX  IOPOJ
yIJIe100BIYM OyPBIX YIJICH;

- u3ydyeHue ¢Ha3oBOr0O U MHUHEPAIOTMYECKOTO COCTaBOB MPOAYKTOB
ciekaHust  (GpochHopUTHON  MIMXTHI, COJAEPKAMMUX  OTXOIAbl  PaA3IMUYHBIX
MIPOU3BOJICTB;

- TIPOBEICHUE OIBITHO-MPOMBINIJIEHHBIX HWCHBITAHUNA TI0 TPOBEPKE W
000CHOBAHUIO TTOJYYCHHBIX PE3yJIHTATOB;

- pa3paboTKa TEXHOJOTHMYECKOTO0 3aJaHusl Ha OIBITHO-IPOMBIIIICHHOE
MPOU3BOACTBO  BBICOKOKAQYECTBEHHBIX  arjioMepaToB H  JICTHPOBAHHOTO
dbeppodocdopa, cogepxamero Co, Ni;

- BBITNIOJIHEHUE TEXHHKO-3KOHOMUYECKOTO OO0OCHOBAHUSA IMpeiaraeMoro
crioco6a nmosryuenust pocopuTHOTO ariiomepara.

Hayuynas HoBM3Ha uccijenoBanus. HayuHoli HOBH3HOI pabOThI SBIsiETCS
BBISIBJICHHE BO3MOYKHOCTH TOJIY4YeHUs OQIIOCOBAHHOTO BBICOKOKAYECTBEHHOTO
dbochoputHoro arioMepara, CoOJEpKallero B CBOEM COCTaBe HUKEIb-,
KOOAIbTCOJIEPKAILYIO PYyAY M BHYTPEHHHUE BCKPBIIIHBIE MOPOJbl. MccaenoBaHbl
GU3MKO — XHWMHUYECKHE CBOMCTBA IIMXTHI I arjoOMEepalluOHHOTO OOKura
dbochopuTHON MEOYM C UCIOIB30BAHUEM HUKEIh-KOOATbTOBOM PYJIbl U OTXOJ0B
yTaeA00bIYH; MPOU3BEICH pacyeT M HAydYHOE 0OOCHOBAHKE ONTHMAIILHOTO COCTaBa
IMUXTHl JUIA  arJIOMEpaIlui, CO3JAlOIIer0 3K30TePMUYCCKUA W YHPOUHSIOIINAN
apdexT. DTO TMO3BOJISIET TOBBICHTh KayeCTBO YIPABJICHHS IPOIECCOM ar-
nomepanuu GocdaTHBIX pya MPU PYJTHOTEPMUUYECKON AJIEKTPOBO3TOHKE JKEJITOTO
docdopa.

Hayunast HoBu3Ha pabothl 3amuiieHa nateHtomMm PK Ne 18523 «Cmoco6
armomepanuu GocPaTHO-KPEMHUCTONU METIOUN».

IIpakTHyeckas 3HAYUMOCTH padoThI. Teopernueckue u
HKCIIEPUMEHTAJIbHBIE MCCIICAOBAHMS, BBHIIIOJIHEHHBIC B JUCCEPTAIMOHHON padore,
MO3BOJIIIIA pa3paboTaTh TEXHOJOTUYECKOE 3aJaHHE Ha OMBITHO-TIPOMBIIIICHHOE
pou3BOACTBO (pocopuTHOrO armomepara mo npesiaraeMon TEXHOJIOTUH.

PaGota ummeeT mpakThueckoe 3HAYEHHWE i1 TMPOu3BojcTBAa (ocdopa ¢
MOJTYICHUEM KOOAJThT-HUKETHCOICPIKAIINX (beppocIIaBos, KOTOpBIE
BOCCTpeOOBaHbBI B MeTauTyprudeckoit orpaciau PK kak nerupyromas qo0aBka.

JIOCTOBEpHOCTh TONYYCHHBIX pE3YyJIbTaTOB OOYCIOBJICHA COTacOBAaHUEM
MOJIYYCHHBIX  AKCIICPUMCHTAJIBHBIX PE3yIbTaTOB C pPE3yJbTaTaMH  OIBITHO-
MIPOMBITIUICHHBIX MCTIBITAHUH.

PaGora BEBITTOJTHEHa HAa OCHOBAHWUW JIOTOBOPOB C MMHHCTEPCTBOM
oOpazoBanust u Hayku Ne257, Ne50 u Nel1489 mo Teme: «Pa3paboTka TexHOIOTHU
MIPOU3BOJICTBA BHICOKOKAYECTBEHHBIX arjioMepaToB U3 OTX0M0B (ochopHOil u
METaJUTypTUYECKOW  TPOMBINUIEHHOCTH € TOJyYCHHEM  JISTMPOBAHHOTO
dbeppodocdopa, comepxkamiero Co, Ni u Mny» ma 2010-2012 r.



OcHOBHBI€ 3aK/II04Y€eHHS 110 JUCCEPTANMOHHO padoTe

1. ITpoBeneHo ucciieqoBaHUE TEPMOAMHAMUYECKON BEPOSTHOCTH MPOTEKAHUS
HanOoJiee BEpOSITHBIX peaklvii B mpoliecce ariaoMmepanuu pocharHo-KpeMHUCTON
MeJIoun ¢ QIIOCYIOUMMU J00aBKaMM B KadyeCTBE HEKOHIUIIMOHHBIX HUKEIb-
KOOAIbTCOJEPKAIIMX PYA U BHYTPEHHUX BCKPBIIIHBIX MOPOJ] YIIIEI00bIYU OYypBIX
YIJIEH.

2. N3yueHbl (PU3NKO-XUMUYECKHE CBOMCTBA MOJYYEHHOTO O(MIIOCOBAHHOIO
armomepara, a Takke ¢eppodochopa - TOIYIPOAYKTAa MPHU BJICKTPOILIABKE
MOJyYEeHHBIX O(JIIOCOBAaHHBIX arjomepaToB. l3ydeHne wuX Ha pacTpoBOM
AIIGKTPOHHOM MHKPOCKOIIE C TIO3JEMEHTHBIM aHalM30M II0Ka3ajl0 HaJIU4Yue B
arimomepate cieayronux anementoB: Mg, Al, Si, P, K, S, Ca, Fe, Ni, Cr u Co.

3. IlpousBeaen pacyeT U1 000CHOBaHHE ONTHUMAIBHOTO COCTaBa arjoMepali.
OmnpeneneHo, 9T0 ONTUMAILHBIMU 3HAYEHUSMH COCTaBa arJIONIMXTHI ABISIOTCS (B
%): pochoputsl - 55-67; HEKOHIUIIMOHHBIE HUKEIHLKOOATIBTCOIEPKAIINE PYABl —
3-17 m BHYTpEHHHUE BCKpBIIIHbIE MOPOJbI — 3-17, TBEpO€ TOIUIMBO (MENIOYb
METaJUTypru4ecKoro Kokca) — 3-5 u Bo3BpaT Mennouu ariiomepara — 14-16.

4. Ha ocHOBe TPENJIOKEHHOW TEXHOJOTUU amnpoOMpOBaHA OIBITHO-
MIPOMBIIIUICHHAs] YCTaHOBKA [0 TMPOMU3BOJCTBY (ocPopuTHOTO ariomepara ¢
UCIIOJIb30BAaHUEM B KadecTBe (IFOCOBOM T00aBKH — HUKEIb-KOOATBTCOAEPKAIINX
Py ¥ TOIUIMBA — CMECH BCKPBIIIHBIX MOPOJ ¢ KOKCOBOUW Mesnoubto Ha KO TOO
«Kazdochar» (HAD3).

5. Ha nabGopatopHoil yCTaHOBKE € arjiovaiieil mpoBeASHbI UCCIAEIOBAHUS 11O
armomepanuu arinomwuxTel. llomydyaemslii B Xoae argomepanuu OQI0COBaHHBIN
arJioMepar MMeN MPOYHOCTh Ha: - ckarue - 120-220 kr/mT; - yaap - 80-85% (mo
BBIXOJY KJjlacca + SMM); - uctupanue- 9-8% (mo Bbixony kiacca menee 0,5 M)
pu MoxyJie kucinotnoctu ot 0,81 10 0,99.

6. Pa3paboTaHO TEXHOJOTMYECKOE 3a/JlaHhE€ Ha ONBITHO-TIPOMBIIIUICHHOE
MPOU3BOJICTBO  BBICOKOKAYECTBEHHBIX  arjloMeparoB M JIETMPOBAHHOTO
dbeppodochopa, comepxamiero Co, Ni.

7. Pa3paboTaHo TEXHHKO-PKOHOMHUYECKOE OOOCHOBaHHE MpPEIaraeMoro
cmocoba I YCIIOBMM MPOM3BOJACTBA ariioMmepara Ha HoBo-/[xaMOyickom
dbochopHoM 3aBojie, OMpeNEIeHbl HMX OCHOBHBIE TEXHHKO-IKOHOMHYECKHE
MOKa3aTellu.

Anpobauus padorbl U nydaukauuu. [lo marepmanaMm auccepTalMOHHON
paboTel omyOnukoBaHO 13 pa®oT, U3 HUX 7 - B pELEH3UPYEMbIX XypHamax (2
JKypHayia, BXOMSIINE B MEXIYHApOJIHBIM WH(POPMAIMOHHBIN pecypc Scopus, 2
CTaThH B 3apyOCKHBIX KypHaJlaX, 3 CTaThH B HAYYHBIX U3AAHHIX, PEKOMEHYEMBIX
KKCOH MOH PK) u 6 Te3ucoB M JOKJIAQJOB B TPYyJdax MEXKIYHAPOIHBIX
koH(pepenuuid. IIpoBeeHbl OMBITHO-IIPOMBIIICHHBIE HCTBITAHUS MO 00padoTKe
ONTUMAJIbHBIX ~ TApaMeTpoB  MOdydeHuss  odaocoBaHHOTO  (PochopuTHOro
ariaomepara, comeprkaiiero Ni u Co u jganbHel ero 3JIeKTPUYCCKOW TUIaBKE B
pyaHoTepMHuUeckoi Tmeyn. MMeroTcs 2 akTa HCHBITAHUW 1O  OIBITHO-
MPOMBITIUICHHBIM UCTTBITAHUSIM.
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ALTYBAYEV ZHAXYLYK

Actuality of the Work. The problem of phosphorite fines was solved with
development of process of sinter in phosphoric production, however, experience of
the enterprise showed that the process of sinter production is characterized by a
low exit of good sinter for its further electrothermal processing and formation of
about 50% of a fines of sinter return. Reuse of this return at a repeated fusion for
the purpose of the receiving a liquid-phase eutectic playing a role of connector at
cooling of sinter cake demands additional fuel and energy expenses.

In the conditions of deficiency of fuel and energy resourses and
improvements of an ecological situation of the industry of regions special
relevance get the questions connected with the problems of mineral raw materials
complex using and utilization of technogenic waste.

Dissertation work is devoted to increase of durability of the sinter, showing
by raw materials for production of phosphorus, and also to receiving the alloyed
ferrophosphorous at the expense of use of the sub-standard ores containing nickel
and cobalt and waste of coal-mining industry for replacement to part of coke at
sinter that certainly is actual not only for this concrete process, but also in general
for chemical and metallurgical industry.

Object of the Research. Objects of the research were a phosphoritic fines of
a field Zhanatas, return of sinter of process of sinter, sub-standard nickel-,
cobaltcontaining ore of the Kempirsay field of Aktyubinsk oblast and internal
overburdens of the coal-mining industry of the Lenger field.

Purposes and tasks of the Research. The purposes of the research are
identification of possibility of receiving the fluxed high-quality phosphoritic sinter,
having the improved strength indicators and technological properties for the
purpose of its further processing in the ore-thermal furnace for receiving yellow
phosphorus, studying of process of sinter with the various additives creating
exothermic and strengthening effect, research and selection of the most expedient
raw materials, the analysis of their chemical and mineralogical structures.

For achievement of these purposes the following tasks were set:

- physical and chemical researches of internal overburden breeds of coal
mining and sub-standard nickel-, cobaltcontaining ores for definition of their phase
and mineralogical structure;

- research thermodynamic probabilities of course of the most probable of
reaction in the course of sinter of a phosphatic and siliceous fines with
flyusuyushchy additives as sub-standard nickel-, cobaltcontaining ores and internal
overburdens of coal mining of brown coals;

- studying of phase and mineralogical structures of products of sinter of the
phosphoritic furnace charge, various productions containing waste;



- carrying out of trial tests on check and justification of the received results;

- development of a technological task for trial production of high-quality
sinters and the alloyed ferrophosphorous containing Co, Ni;

- implementation of the feasibility study on an offered way of phosphoritic
sinter pruction.

Scientific novelty of the Research. Scientific novelty of the work is
identification of possibility of receiving the fluxed high-quality phosphoritic sinter
containing in the structure nickel-, cobaltcontaining ore and internal overburdens.
The physics use of chemical properties of furnace charge for agglomerative
roasting of a phosphoritic fines with an use of nickel - cobalt ore and coal mining
waste Are investigated; the exothermic and strengthening effect is settled an
invoice also scientific justification of optimum composition of furnace charge for
the sinter, creating. It allows to increase quality of management of process of an
sinter of phosphatic ores at ore-thermal electrosublimation of yellow phosphorus.

Scientific novelty of work is protected by No. 18523 patent RK "Way of
sinter of a phosphatic and siliceous fines".

Practical importance of the Work. The theoretical and pilot studies
executed in dissertation work, allowed to develop a technological task for trial
production of phosphoritic sinter by offering technology.

Work has practical value for production of phosphorus with receiving cobalt -
nickel-containing ferroalloys, which is demanded in metallurgical branch of RK as
an alloying additive.

Reliability of the received results is caused by large volume of the conducted
researches, a correctness of theoretical conclusions, and also coincidence of the
received experimental results with results of trial tests.

Work is performed on the basis of contracts with the Ministry of Education
and Science No. 257, No. 50 and No. 1489 on a subject: "Development of the
production technology of high-quality sinters from waste of phosphoric and
metallurgical industry with receiving the alloyed ferrophosphorous containing Co,
Ni and Mn" for 2010-2012.

The main conclusions on dissertation work

1. The research of thermodynamic probabilities of course of the most
probable of reaction in the course of sinter of a phosphatic and siliceous fines with
fluxed additives as sub-standard nickel-, cobaltcontaining of ores and internal
overburdens of coal mining of brown coals is conducted.

2 . Physical and chemical properties of the received fluxed sinter, and also
ferrophosphorous - a semi-product are studied at electric melting of the received
fluxed sinters, studied on a raster electronic microscope with the bit-by-bit analysis
showed existence in sinter of the following Mg, Al, Si, P, K, S, Ca, Fe, Ni, Cr and
Co elements.

3. It is settled an invoice also justification of optimum structure of sinter. Itis
defined that optimum values of structure agglocharge are (in %): phosphorites -
55-67; sub-standard nikel-cobalt containing ores — 3-17 and internal overburden
breeds — 3-17, firm fuel (a fines of metallurgical coke) — 3-5 and return of a fines
of sinter — 14-16.



4 . On the basis of the offered technology trial installation on production of
phosphoritic sinter with use as a flux additive — nickel-, cobaltcontaining ores and
fuel — a mix of overburden breeds with a coke fines on ZhF Kafosfat LLP (NZPP)
IS approved.

5. On laboratory installation from the sinter pot researches on sinter charge
from the above-stated ingredients are conducted. Fluxed sinter received during
sinter had durability on: - compression - 120-220 kg/piece; - blow - 80-85% (on
a class exit + 5mm); - abrasion-5-8% (on a class exit less than 0,5 mm) at the
acidity module from 0,81 to 0,99.

6. It is developed a technological task for trial production of high-quality
sinters and the alloyed ferrophosphorous containing Co, Ni.

7. It is developed the feasibility study on an offered way for sinter conditions
of production at the New Zhambul phosphoric plant as a result of which the main
technical and economic indicators are defined.

Approbation of the Work and Publications. There are 13 works on
materials of dissertation work, 7 of them are published in reviewed magazines (2
magazines, entering into the international information Scopus resource, 2 articles
in foreign magazines, 3 articles in the scientific editions recommended by Comity
of the Control in Education and Science of MES of the RK)) and 6 of them are
theses and reports in works of the international conferences are published. Trial
tests on processing of optimum parameters of producing fluxed phosphoritic sinter
containing Ni and Co and its distant electric melting in the ore-thermal furnace are
carried out. There are 2 acts test on trial tests.



