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6D072000 — beliopraHuKaJIbIK 3aTTapIbIH XUMHUSIIBIK TEXHOJIOTUSCH MAMaHIbIFbI
OoripiHIIa Grnocodus goxTopsl (Ph.D) FeuIbIMU TopeKeCiH aly MaKCaThIHIAFbI
JUCCepTaIUsFa

AHJATIIA

AJITBIBAEB )KAKCBIUIBIK MAMBIPBEKOBHUY

AKymbIcTBIH 03eKTlIiri. OTbiH-9HepreTMka pecypcrapbiHa Tanwbl KesiHae
OHAIPICITIK ayMaKTapblHbIH, 3KONOTUAMbIK KafdalblH KakcapTy 6afbiTbiHAA
MUHepanabl LWKKI3aTTbl KeweHAi NanganaHy *KoHe TeXHOreHAi KanablKkTapabl
KanTa enaey npobnemanapbimeH HalinaHbICTbl Macenenep epeklue 63eKTi/iKKe
ne 6onagbl. @ocdop eHaipiciHae ariomepanus YpHICIH MEHIepy apKachIHAa
dbochoputT ycakrapblH mnaijganaHy mnpoOjeMachl IMISHIUIAl, ajaijia arjoMeparius
OHJIIPICIHIH YP/IC] DJIEKTPOTEPMHUSIIBIK OHJICYTE JKapam/Ibl arjioOMepaT MIbIFYbIHBIH
TeMeHAIrH *oHe 50 % - Fa KybIK arjiomMepar KalTapbIMbIHBIH TY3LIyIMEH
OailtaHbICThl. by KalTapbUIBIMHBIH KalTa MailaJaHbUIybl OHBI CAJKbIHAATY
Ke31HJe OailJIaHBICTBIPYIbI KbI3METIH aTKAPAThIH CYHBIK(A3anbl 3BTEKTHKA ally
ylIiH OankpITy KaiTa OAlKbITyFa KOCHIMIIIA OTBIH-DHEPTETUKAIIBIK HIBIFBIHIAPIbI
Tajamn eTei.

AnccepTaumanbik XKyMbIC TEK KaHa HAKTbl OCbl YPAiCKe FaHA KATbICTbl eMeC,
COHAaM-aK *Kannbl XMMUA XKoHE METaNNyprus eHaipictepi ywWwiH e3ekTi 60abin
TabblNaTbIH KypambiHAA HUKeNb-Ko6anbT 6ap KOHAMLMANBI eMeC KeHAEePAi KaHe
KOMip eHAipiCiHiH KanablKTapblH NanaanaHy apkacbiHaa ¢ochop eHaipiciHe
WukKisat 6onbin  TabblnaTbiH arnomepaTTbiH,  OEpPIKTIriH  KOFapblIaATy KaHe
nernpneHreH ¢peppodocdop anyra 6arbiTTanFaH.

3epTTey HbICaHbl. 3epTTey HbIcaHAapbl Oosbill JKaHaTac KeH OPHBIHBIH
dbochoput ycakTapbl, arjiomepaius YpIICiHIH arjaomepaT KaiTapbiMbl, AKTeOe
oOsbIckiHAaFbl Kemripcail KeH OpHBIHBIH KOHIUIUSIIBI €MeC HUKETbKOOAIBT KEeH1
oHe JIeHT1p KeH OpbIHbI KOMIp OHAIPICIHIH KaJIIbIKTaphl OOJIBIN TAOBLIATHIH 1K1
Ka30a JKbIHBICTAPBHI.

3epTTey MaKcaTTapbl MeH TaNChIpMAaJapbl. 3epTTey MaKcaTTapbl OOJIBIM
KEHTepMUSIIBIK TemTe capbl (ochop amy OapbIChiHIA OHIEY YUIIH OCpIKTITT XKoHE
TEXHOJIOTHUSJIBIK KAaCHUETTEpl JKOFaphbl (PIIIOCTEHIeH >KOFaphl camayibl (ocdopur
arJIoMepaThiH aly, OEpIKTIK JKOHE AK30TEPMUSIIBIK dCEp TY3E€TIH TYpJjl Kocmaiap
naijalaHyMeH arjioMepalivs YpAiCiH 3epTTey, YPAICKE COUKEC ©3€KTi IHMKI3aTThl
13/1€CTIpY, ONapIbIH XUMHUSIIBIK KOHE MUHEPATOTHSIIBIK KYPAMbIH 3€pPTTEY.

by makcatTapra KoJ1 )KeTKi3y YIIiH OipHeIe TarnceipManap KOWbUIFaH:

- XUMUSIUTBIK YKOHE MUHEPAJIOTHSIIBIK KYPaMbIH aHBIKTAY YIIIH KOHIUITHSIIBI
e€MeC HUKEIbKOOAIhT KEHJEpl KOHE KOMIp OHIIPICIHIH KaJIBIKTaphl OOJIBIM
TaObUIATHIH 11IK1 Ka30a )KbIHBICTAPBIHBIH (DU3UKA-XUMUSIIBIK 3epPTTEYJIepi;

- QurocTeyii Kocna OoJibIN TaObUIATHIH KOHAUIUSIBI €MEC HUKEIbKOOaIbT
KeHJepl JKoHE 1mKI Ka30a >KbIHBICTAphIH TakganaHyMeH Qocdar-KpeMHui



YCaKTaphlH arjoMepanus YpAICIHAE JKYPETIH OHTaWIbl pPeaKIMsUIapbIHBIH
TEPMOIUHAMUKAIIBIK BIKTUMAJJIBIFBI 3€PTTEY;

- KypaMbIHAa TYpJl OHJIIpic KaaablkTapbel Oap docdoputti KYHIAIpYIiH
OHIMJIEpIHIH (Pa3ajbIK KOHE MUHEPAJIOTUSIIBIK KypaMIapbiH 3€PTTEY;

- aJIBIHFAH HOTWDKENIEPJIH HETI3JCIYIH TEKCepy YIIIH TKipuOe-eHIIPICTIK
ChIHAMAJIapbIH XKYPri3Yy;

- KOFaphl camaJibl arjiomepar »oHe KypambiHga Co, Ni 0ap nerupiieHreH
dbeppodochop eHaipiciHe apHAIFAaH TEXHOJIOTHSIIBIK TallChIpMa jKacay;

- yceiHBUTFaH (PochopuT arioMepaTThl ajy oOMiCl YIIH TEXHHUKa-

PKOHOMUKAJIBIK HETi37eMe JKacay.

3eprTeyaiH FHUIBIMH KAHAJBIFbI. JKYMBICTBIH FHUIBIMU >KAHAIBIFBI OOJIBITT
KYpaMbIHJIa KOHIUIMSIIBI €MEC HHUKEJIbKOOANIbT KEeHIEpl >KOHE 1IKI Kaz0a
KBIHBICTAPhl 0ap TEXHOJOTHSUIBIK KaCHUETTEpl MKOFapbl (IIOCTEHI€H KOFaphbl
canaibl (oCPOpPUT arJoMepaTbiH aly BIKTUMAJIBIFBIH aHbIKTay. KOHIUIUSIIBI
eMeC HHKEIbKOOANIbT KEHJEpl >KOHE IIIKI Ka30a >KbIHBICTAPBIH MaiilaJaHyMeH
arJIOMEPANVsUTBIK ~ KYWIIpy VIIIH apHalIfaH [IUXTaHBIH  (DU3WKa—XUMUSITBIK
KACHETTEepl 3EpTTENreH. BepikTik KoHE OSK30TEPMHSUIBIK dcep TY3ETiH
arioMepanusi YIIiH I[IAXTaHbIH ONTHUMANJIbl KYPaMBIHBIH €CelTeMecl KOHe
HerizaeMeci xacanabl. byn docdar kenaepin capsl pochopabl KEeHTEPMUSIIBIK
AJIEKTpoaay Ke3iHje arjioMepalius Yp/iciH 0acKapy camachlH KOFapbLIaTaibl.

KymbictbiH FhulbiMH kaHaIbIFbl KP No 18523 «Cnoco0 arnmomepanuu
dbochaTHO-KPEMHUCTON MEJIOUYM» MATEHTIMEH KOpFaJFaH.

/KYMBICTBIH NMPAKTHKAJBIK MAaHBI3ABUIBIFBL. J[HCCEPTAIUSIIBIK KYMBICTA
KacaJfaH TEOPUSUIBIK KOHE TKIpUOETIK 3epTTeysiep YCBHIHBUIFAH TEXHOJOTHUs
OolibiHIIa  (ochopuT  aroMepaTThlH — TOKIPUOE-OHAIPICTIK  OHIIpICIHE
TEXHOJIOTUSIIBIK TaIllChIPMa JKacayra MyMKIHIIK Oep/il.

Kymeic hocdop enmipict yurin KP MeTammyprusuiblk canacblHaa JETUpICyI
©0CIIa PETIH/E HUKEIbKOOANbT (peppoOankpiMaIapblH aTyMeH KaTap MPaKTHKAIBIK
MaHBI3BI 0ap.

AJIBIHFAaH HOTWXKENIEPHAiH aKUKATTBUIBIFBI  afiblHFAH  3KCnepumeHTanapl
HaTUXKenepaiH, ToXipnbe-eHAaipicTiK HaTUXKenepimeH CoMKecTinirimeH
aanengeHeai.

HKymbic Binim kaHe fbiibiM MuHUcTpairimeH «Pa3paboTka TEXHOJIOTHHU
MIPOU3BOJICTBA BBICOKOKAYECTBEHHBIX arjioMepaToB W3 OTX0M0B (ochopHOU U
METaJUTypTUYECKOW  TPOMBIIUIEHHOCTH € TIOJy4eHHEM  JISTMPOBAHHOTO
dbeppodochopa, comepkariero Co, Ni 1 Mny TakpIppIObIMEH OpblHAANFaH (2010-
2012 »kblnblHa apHanfaH Ne257, No50 u Ne1489 keniciMmaprrap HEri3iHae).

JAnccepranmsiiibIK KYMbIC 0OMBIHIIA HETi3Ii KOPBITHIHABLIAD

1. ®dmrocreymni Kocna O0JIbIN TaObUIATBIH KOHIUIIUSIIBI €MEeC HUKEIbKOOAThT
KEeHJIepl JKoHe 1Kl Ka30a >KbIHBICTApBIH MaijagaHyMeH QocdaT-KpeMHUn
YCaKTaphlH arjioMepanusi YPAICIHAE KYPETIH €H OHTAWJIbl peaKIHsUIapbIHBIH
TEPMOIMHAMUKAJIBIK BIKTUMAJJIBIFBI 3€PTTEJTEH.

2. Anpmaran pochoput armomepar, conmaii-ak ¢geppodochopabiy GuznKa-
XUMUSIIBIK KaCHETTepl 3epTTeNi. PacTpiblk 37eKTpOHABl MHKPOCKOITA 3€PTTEY



OapeicbiHaa arnomepar KypambiHga Mg, Al, Si, P, K, S, Ca, Fe, Ni, Cr u Co
AIIEMEHTTEP1 aHBIKTAJIIbI.

3. ArjomMepaiusHblH ONTHUMANIbl KYPaMbIHBIH €CeNTeMecC] KoHe HeTi3eMect
Kacaiabl. ATJOIIMXTAHBIH ONTUMANALl Kypambl (%—Te): docdopur - 55-67;
KOHJIMIMSJIBI €MeC HHKEeIbKoOanbT KeHl — 3-17, imkl Ka30a »KbIHBICHI — 3-17,
KATThl OTBHIH (METAJUTYPIHsUIBIK KOKC Ycarbl) — 3-5 KoHE arjiomepaTr ycak
KanTapblibiMbl — 14-16.

4. YcCHIHBUIFAH TEXHOJIOTHSI OoOWbIHINIA (IFOCTEYIII KOCMAa  PETIHEe
KOHJUITUSIIBI €MEC HUKEIbKOOATT KEHI JKOHE OTBIH peTiHAe  1mKi Ka3z0a
KBIHBICBIHBIH KOKC ycarbiMeH Kocmackl K@ «Kazdochary XKILIC (OKXKD3)
TOXKIpUOE—OHAIPICTIK KOHIBIPFBICHIHA anpoOarus oTTi.

5. ATTOBIIBICIIACHIMEH OpHATBUIFAH JTA0OPATOPHSUIBIK  KOHIAPFHICHIHIA
YKOFaphl/la KOPCETUINeH KYpaMbIHAa arjioMepanus >Kypri3uial. Ypaic OapbIChIHIA
KBIIIKBUIABIK Moayii 0,81men 0,99 apanbirblHIa cakTaldFaH JKaFjgaija aibIHFaH
(bIIOCTEHTEH arjioMepar Kejieci OepikTiK KacueTiHe ue 00iabl: KbickiMra - 120-220
Kr/naHa; cokkbira - 80-85% (mibIry Kiacchl SMM-JIEH KOFaphl); yikenyre - 5-8%
(mbrry kaccel 0,5MM-JI€H TOMEH).

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

7. ¥coumburran (ochopuT arioMeparThl ajdy oJicl VIIIH TEXHHKa
YKOHOMMKAJIBIK HET131eMe KaCaJIJIbI.

Kymbictbl anmpoOanmsiiiay. Juccepranuss marepuangapsl Herisinae 13
MakaJa >KapHusJlaH]bl, OHBIH 1II1HJAE 7 MaKaia peleH3usJIaHFaH xxypHaiaa (Scopus
XaNbIKApadbIK aKMapaTThIK KOpbIHA €HreH | Makana, IEeTENiK >KypHaima 2
makaina, KP BFM BFCBK yceiHFan reulbiMM OachUlbIMIa 3 Makajia) »KoHE
XaJbIKapaldblK KOH(epeHIusmap eHOeKTepiHae 6 Te3uc *koHe OasHlIaMma >KapbIK
Kopai. ¥CBHIHBUIFAH TEXHOJorus OoWbiHIIa KypambiHaa Ni skone Co 0Oap
darocTeyin arioMepaTr OHJIpICl KOHE OHBIH DJJIGKTP OajaKbIMachl OOMBIHIIA
TOXKIPUOE—OHAIPICTIK ChIHAMANAp >Kacalabl. ToXipUOE—OHIIPICTIK ChIHAMasap
OolibIHIIa 2 ChIHaMa aKTiiepi 6ap.



AHHOTAIUSA
JUCCEPTAIMK Ha COMCKAHNE YICHOU cTerneHu gqokTopa ¢punocodun (Ph.D)
60072000 — Xumudeckast TEXHOJIOTHSI HEOPTAHUYECKHUX BEIESCTB

AJITBIBAEB KAKCBUJIBIK MAMBIPBEKOBHUY

AKTYaJIbHOCTBH PadoThl. B ycrnoBusix nedunura TOMIMBHO-?HEPTETUIECKUX
PECYpCOB U yIyUIlIEHUS IKOJIOTHYECKOM 00CTaHOBKH MPOMBIIIIECHHOCTH PErMOHOB
0COOYIO0 AaKTyaJbHOCTh MPUOOPETAIOT BOMPOCHI, CBA3aHHBIE C MpodIEMaMU
KOMILIEKCHOT'O UCIIOJIb30BAHHSI MUHEPAIBHOTO CHIPhSI M YTUIN3ALNU TEXHOTEHHBIX
orxomoB. C  ocBoeHwmeM  mporecca  arjomepanuu B (ocdopHoii
NPOMBIIICHHOCTH  OblJIa  pelieHa Mpo0jieMa  HUCIMOJIb30BAHUS  MEJIOYH
dbochoputa, OAHAKO OMNBIT PpadOTHl NPEANPUATUN T[OKazajl, UYTO MPOIECC
NPOM3BOJACTBA arjioMepara XapaKTepU3yeTCs HU3KUM BBIXOJOM TOJHOTO
arjioMepara sl €€ JalbHEWIIed SJIEKTPOTEPMUYECKON mnepepadoTKu U
oOpazoBanueM okojgo 50 % Memoun Bo3Bpara arjioMmepara. IloBTopHOE
UCIIOJIb30BAaHUE JAHHOrO BO3BpaTa IPU MOBTOPHOM OIUIABJIEHUU C LEJIbIO
NOJYYECHHUS >KUAKO(A3HONW HSBTEKTUKH, HWIPAIOIIETO pOJb CBA3YIOLIETO IMpHU
OXJIAXKJICHUH arjiocreka, TpeOyeT MOMOTHUTEIbHBIX TOILIMBHO-IHEPTETUYECKUX
3aTparax.

HuccepTanrionHass paboTa MOCBSIIEHA TMOBBIIIICHUIO TPOYHOCTH arjioMepara,
SBJIIONIETO CBHIPhEM IS TPOU3BOACTBA (ocdopa, a TakKe MOTYUYECHUIO
aerupoBaHHoro ¢eppodocdopa 3a CUET HCIOIB30BaHUS HEKOHJIUIIMOHHBIX DY,
collep KaluX HUKENTh M KOOambT, U OTXOAOB YIJIEAOOBIYM I 3aMEHbI 4acTh
KOKCa MpHU arjioMepaluu, 4to, 0e3yCclIOBHO, aKTyaJIbHO HE TOJIBKO JJisi JAHHOTO
KOHKPETHOT'O Mpoliecca, HO U BOOOIE JJIi XMMUYECKOM W METaJulypruuecKou
POMBIIIIEHHOCTH.

O0bekT uccaenoBanusa. O0beKTaMH UCCIEIOBAHUS SIBUIIUCH (pochopuTHAS
Menoyb  MmectopoxkaeHuss — JKanatac, BO3BpaT  arjiomMepara  Ipolecca
arJjoMepaluu, HEKOHAULIUOHHbBIE HUKEIb-KOOaIbTCOAEpKAIINE pyAbl
Kemmnupcailckoro MecTopoxIeHusi MECTOPOXKIECHUSI AKTIOOMHCKOM 00JacTu u
BHYTPCHHUE BCKPBIIIHBIE TMOPOABI  yIJIEAOOBIBAIONMICH MPOMBIIIICHHOCTH
JIeHrepckoro MecTopoXIaeHuUs.

Heau w 3amayud  ucciaenoBanmsi. llemamu wuccinenoBaHus — SBISIOTCS
BBISIBJICHHE BO3MOXKHOCTH TMOJIyY€HHS O(QIIFOCOBAHHOTO BBICOKOKAYE€CTBEHHOTO
dbocdopuTHOrO armomepara, UMEIOIIEro yIy4dllIeHHbIE MPOYHOCTHBIE MOKA3aTeNn 1
TEXHOJIOTUUECKHE CBOMCTBA C IIENbI0 JajbHEHIIEW ero mepepaboTku B
PYJHOTEPMHUYECKON Meun s MOIydeHHsl KeaToro gocdopa, u3yueHue mnpoiecca
arioMepaly ¢ pa3iudyHbIMA J00aBKaMH, CO3JAIOMIMMH 3K30TEPMHUUECKUN U
ynpouHsitomuid 3¢ dexT, uccieqoBaHue W moadop Haubosee IeraecooOpa3HbIX
CBIPbEBBIX MaTEPHUAJIOB, AHAIN3 UX XUMUYECKOTO U MUHEPAJIOTHYECKOTO COCTABOB.

JI1s1 TOCTHKEHUS 3TOM 1eNd ObUIM MOCTaBJIEHBI CIEAYIONIME 3aa4u:



- (pUBUKO-XMMHYECKHE WCCIEAOBAHNS BHYTPEHHHUX BCKPBIIITHBIX IOPOJ
yIIIeA00bIYM ¥ HEKOHJUIMOHHBIX HUKEIb-KOOAIbTCOAEPKAIUX pPYyI  JJIs
onpeaeseHus ux ¢azoBoro U MUHEPAIOTHYECKOTO COCTAaBA;

- HCCIEeJOBaHME TEPMOJAMHAMHYECKOW  BEPOSTHOCTA  MPOTEKAHUS
HauOojiee BEPOSITHBIX peakiuu B Ipolecce aryioMmeparnuu  QocdatHo-
KPEMHUCTON Menouu ¢ GIIOCYIONMMU 100aBKaMU B KaueCTBE HEKOHIUIIMOHHBIX
HUKEb-KOOAIbTCOACPKAIIMX PYyJd M BHYTPEHHHMX  BCKPBIIIHBIX  IOPOJA
yTiea00b19u OyphIX yIieH;

- u3ydeHue ¢a3oBOT0O W MHUHEPATOTHYECKOTO COCTaBOB IMPOAYKTOB
ciekanust  (GochOpUTHONW  IMMXTHI, COAEPKAMMUX  OTXOIAbl  PaA3THMYHBIX
MPOM3BO/ICTB;

- TIPOBEJICHUE OIBITHO-MPOMBINIJICHHBIX HWCHBITAHUNA TI0 TPOBEPKE W
000CHOBAHUIO MOJYYEHHBIX PE3YJIbTaTOB;

- pa3paboTKa TEXHOJOTMYECKOr0 3aJlaHWsl Ha OIBITHO-IIPOMBIIICHHOE
MPOU3BOACTBO  BBICOKOKAQYECTBEHHBIX  arjioMepaToB U  JIETUPOBAHHOTO
dbeppodocdopa, coaepsxamero Co, Ni;

- BBITNIOJIHEHUE TEXHHKO-d3KOHOMUYECKOTO OO0OCHOBAHUSA IMpeiaraeMoro
crioco6a nmosryuenus: HocopuTHOTO ariomepara.

Hayuynasi HoBM3Ha uccijenoBanus. HayuHoli HOBH3HOI pabOThI SBIsIETCS
BBISIBJICHHE BO3MOYKHOCTH TOJY4YeHUs OQIIOCOBAHHOTO BBICOKOKAYECTBEHHOTO
dbochoputHOrOo arjoMepara, COJEpKalIlero B CBOEM COCTaBE€ HUKEIb-,
KOOanbTCOAEPKAIIYI0 PyAy W BHYTPEHHHE BCKpBINIHBbIE MOpojnl. VcciemnoBaHbl
GU3NMKO — XWMHYECKHE CBOWCTBA IIMXTHI JJIA arjoMepaliioOHHOTO OOKHuTa
dbochopuTHON MEIOUYM C UCIOIB30BAHUEM HUKEIh-KOOATbTOBOM PYylbl U OTXOJI0B
yTJIeI00bIUM; IPOU3BEJICH pacueT U HayyHOe 000CHOBaHUE ONTUMAJIBHOTO COCTaBa
IIUXTHl JIJI1  arjJoMepalriii, CO3JAIIIEr0 ASK30TEPMUUYECKUN W YIPOUHSIOUIUN
abdexT. DTO TMO3BOJIAET TOBBICUTH KayeCTBO YIPABJICHHUS IMPOIIECCOM ar-
jgomepanuu GochaTHBIX Py MPU PYIHOTEPMHUYECKON AIEKTPOBO3TOHKE YKEIITOTO
docdopa.

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

IIpakTHyeckas 3HAYUMOCThH padoThI. Teopernueckue 51
HKCIIEPUMEHTAIbHBIC MCCIICAOBAHMS, BBHIITOJIHEHHBIC B JUCCEPTAIMOHHON padore,
MO3BOJIWJIM pa3paboTaTh TEXHOJOTHYECKOE 3aJaHUE Ha OIBITHO-TIPOMBIILICHHOE
MPOU3BOJICTBO POCHOPUTHOTO arjioMepara 1o npejaracMoil TeXHOJIOTHH.

PaGora wumeeT mnpakTUYeCKOe 3HAYCHHME JUIsl TMPOM3BOJCTBA (pocdopa c
MOJTy4YeHUEM KOOaJIbT-HUKEIhCOACPKAIIINX (heppocIuIaBoB, KOTOpBIC
BOCCTpeOoBaHbl B MeTaiuTyprudeckoit orpaciu PK kak nerupyrormias qo0aBka.

JIOCTOBEpHOCTh TMOJYYECHHBIX pE3yJbTaTOB OOYCIOBJIEHA COTacOBaHUEM
MOJIYYCHHBIX OKCIIEPUMEHTAIBHBIX PE3yJbTaTOB C PE3yJbTaTaMH  OIBITHO-
MIPOMBITIVICHHBIX UCTIHITAHUH.

PaGora BEIIOJHEHA HAa OCHOBAaHUU JOTOBOPOB ¢ MHUHHCTEPCTBOM
oOpa3zoBanus u Hayku Ne257, Ne50 u Nel1489 mo Teme: «Pa3paboTka TexHOIOTHU
MIPOU3BOJICTBA BHICOKOKAYECTBEHHBIX arjioMepaToB W3 OTX0M0B (ochopHOi u



METAJUTypTUYECKOW  TPOMBINUIEHHOCTH € TIOJyYCHHEM  JISTHPOBAHHOTO
deppodocdopa, cogepxamniero Co, Ni u Mn» na 2010-2012 .

OcHOBHBIC 3aK/II04YeHHS 110 JUCCEPTANMOHHOM padoTe

1. ITpoBeneHo uccieqoBaHUE TEPMOJAMHAMUYECKON BEPOSTHOCTH MTPOTEKAHUS
HanOoJiee BEpOSITHBIX peakivii B mpoliecce ariaoMmepanuu pocharHo-KpeMHUCTON
Meoun ¢ QIIOCYIONUMU J00aBKaMH B KadeCTBE HEKOHIWUITMOHHBIX HUKEIb-
KOOAIhTCOMEPIKAMUX PYA U BHYTPEHHUX BCKPBIIIHBIX MTOPOJ] YIIIEA00BIYU OYPBIX
YTJIEH.

2. W3ydeHbl (QU3NKO-XUMUYECKUE CBOWCTBA MOIYYEHHOTO OQIIFOCOBAHHOTO
arioMepara, a Takxke d¢eppodochopa - MOTYIPOAYKTa MPHU DIESKTPOILUIABKE
MOJyYEeHHBIX O(JIIOCOBAaHHBIX arjomepaToB. l3ydeHne w#X Ha pacTpoOBOM
AJIIEKTPOHHOM MHUKPOCKOIIE C IIORJIEMEHTHBIM aHaJu30M I[I0Ka3ajJ0 HajJu4uhe B
arnomepate ciaeayromux snementoB: Mg, Al, Si, P, K, S, Ca, Fe, Ni, Cr u Co.

3. IlpousBeneH pacuer U 000CHOBAHUE ONTUMAJIBLHOTO COCTaBa arjoMepalvu.
OmnpeneneHo, 4TO ONTUMAIBLHBIMU 3HAYEHUSIMUA COCTaBa arJIONIMXTHI SBISIOTCS (B
%): pochoputsl - 55-67; HEKOHIUIIMOHHBIE HUKEIbKOOATIBTCOIEPKAIINE PYABl —
3-17 m BHYTpEHHHUE BCKpBIIIHbIE MOPOJbI — 3-17, TBEp/O€ TOIUIMBO (MEIOYb
METaJUTypruuecKoro Kokca) — 3-5 1 Bo3BpaT Mesnouu ariiomepara — 14-16.

4. Ha ocHOBe TPEeNJIO)KEHHOW TEXHOJOTUU amnpoOMpPOBaHA OIBITHO-
MPOMBIILJICHHAs YCTAHOBKAa IO TMPOU3BOJACTBY (HOCPOpUTHOrO arjomepara ¢
UCTIOJIb30BaHUEM B KadecTBe (PIIFOCOBOM 100aBKM — HUKEIb-KOOAIBTCOIEPIKAIIIIX
PYZI ¥ TOIUIMBA — CMECH BCKPBIIIHBIX MOPOJ ¢ KOKCOBOM Menoubto Ha KO TOO
«Kazdpochar» (HID3).

5. Ha naGopatopHoil yCTaHOBKE ¢ arjiodaiieil mpoBeAeHbI UCCIAEIOBAHUS TIO
armomepanuu ariomuxTel. [lomydaemsiii B Xoae arimomepanuu 0QGI0COBAHHBIN
arJioMepar MMeJ IPOYHOCTh Ha: - cxkatue - 120-220 kr/mr; - ynap - 80-85% (mo
BBIXOJly KJlacca + SMM); - uctupanue- 5-8% (Mo BbIxoay kiacca meHee 0,5 MM)
npu MoxyJie kuciaorHoctu ot 0,8110 0,99.

6. Pa3paboTaHO TEXHOJOTMYECKOE 3a/JlaHhE€ Ha OMBITHO-TIPOMBIIIUICHHOE
MPOU3BOJICTBO  BBICOKOKAYECTBEHHBIX  arjloMeparoB M JIETMPOBAHHOTO
dbeppodocdopa, comepxkamiero Co, Ni.

7. Pa3paboTaHO TEXHHKO-DKOHOMHYECKOE OOOCHOBAaHWE TPEIaracMoro
ciocoba I YCIIOBHM MpOM3BOJACTBA arjioMmepara Ha Hoo-/[xaMOyickom
dbochopHoM 3aBojie, OMpENEIEHbl HMX OCHOBHBIE TEXHHKO-IKOHOMHYECKHE
MOKa3aTeIH.

Anpobauuss padorbl U nyodaumkauuu. [lo marepumanaM AauccepTallMOHHOW
paboTel omyOnukoBaHO 13 pa®oT, U3 HUX 7 - B pELEH3UPYEMbIX KypHamax (2
KypHajia, BXOJAIIME B MEXIYHAPOIHBIM WHGOPMAIMOHHBIN pecypc Scopus, 2
CTaThH B 3apyOEKHBIX KypHaJiaX, 3 CTaThU B HAYYHBIX U3IAHUIX, PEKOMEHYEMbIX
KKCOH MOH PK) u 6 Te3ucoB M [OKIAQIOB B TpydaxX MEXKIYHAPOIHBIX
koH(pepennuii. [IpoBeeHBI OMBITHO-TIPOMBIIIICHHBIE HCTIBITAHUS MO 00paboTKe
ONTUMAJBHBIX  TMApaMETpPOB  MOJy4deHUs  odrocoBaHHOTO  PochopuTHOro
arnomepata, conxepkamero Ni m Co W JmanpHEW ero 3JeKTPUYeCKOW IUIaBKEe B



pyaHOTepMHuUYecKoi Tmieun. MMeroTcss 2 akTa HCHOBITAHUW 1O  OMBITHO-
MIPOMBIILJICHHBIM HCTIBITAHUSIM.

ANNOTATION

of the dissertation for scientific degree of doctor philosophy (Ph. D)
6D072000 — Chemical technology of inorganic substances

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. It is
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.



