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The thesis paper is devoted to the development of a technology for the
integrated processing of solid waste from sludge collectors of UKTMP JSC with the
extraction of titanium dioxide and commercial calcium nitrate.

The use of chlorine technology for the production of titanium and magnesium
is accompanied by the release of large volumes of waste, which accumulate in the
bowels of the earth, polluting the territory of factories, as well as poisoning the
population of nearby residential areas. The development of the technology of sludge
collectors sediments of titanium-magnesium production with the extraction of
titanium dioxide and commercial calcium nitrate will eliminate the formation and
discharge of technological waste into the environment. This thesis paper is devoted to
the processing technology for solid titanium-magnesium production waste. This is
definitely a suitable topic for a doctoral thesis paper.

During the doctoral candidacy, A. Yessengaziyev completed a scientific
internship at the Center for Sustainable Energy in Notre Dame (ND-Energy), which is
part of the Notre Dame University. A. Yessengaziyev showed himself to be an
enterprising and well-established independent researcher in the field of non-ferrous
metallurgy, with good skills in theoretical and practical training. Thanks to the
diligence and ingenuity, he mastered the work practice with the JEOL JSM-6490LA
electron microscope and the EDAX AMETEK Orbis X-ray fluorescence
spectrometer.

In the course of work on the thesis paper, the stated scientific goal to develop a
technology for the integrated processing of solid waste from sludge collectors of



LUK TMP JSC with the extraction of titanium dioxide and commercial calcium nitrate
was achieved. Nitric acid is used for the chemical enrichment of the sludge collector
sediments as nitric acid separates titanium from calcium, which are the main
components of the sludge. The complex technology for the processing of titanium-
magnesium production wastes being developed will make it possible to isolate
titanium dioxide and calcium nitrate.

The integrated technology for processing waste from titanium-magnesium
production of UKTMP JSC has been developed. The novelty of this technology is the
chemical enrichment of sludge concerning titanium during leaching with nitric acid to
obtain calcium nitrate from purified nitric acid solutions, selective extraction of
silicon oxide and titanium dioxide from the produced cakes by sublimation in the
form of fluorides during fluorine-ammonium treatment and alkaline hydrolysis.

The fluorine-ammonium method of cake processing used in this work made it
possible, after alkaline hydrolysis of the products of sublimation with ammonia
water, to subsequently obtain rutile titanium dioxide. At the same time, the proposed
technology provides for the possibility of regenerating circulating chemical reagents.

According to the developed method, the doctoral candidate obtained a stable
form of commercial calcium nitrate recommended for use as a fertilizer from a
solution from nitric acid leaching of sludge.

The practical value of the work performed lies in the possibility of reducing
harmful emissions into the environment and obtaining marketable products.

In my professional opinion, the work was done at a high scientific level and the
results presented in it are reliable and definitely arouse scientific interest and the
doctoral candidate A. Yessengaziyev has a high level of scientific training, sufficient
knowledge of methods of scientific analysis and deserves the award of a Doctor of
Philosophy (PhD) in the specialty 6D070900 - Metallurgy.
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OT3bIB
3apy0esKHOro HAYYHOro KOHCY/IbTAHTA

Huccepraunonnas pa6ota NOCBsIIEHa pa3paboTKe TEXHOIOTHH KOMIJIEKCHO
nepepabOTKM  TBEPABIX OTXOMOB HuIaMoHakomuteneii AO «YKTMK» c
M3BJICYCHUEM IMOKCHU/A TUTAHA U TOBAPHOI KaJbLIMEBOM CETUTPEI.

Hcnonp3oBanye XJIOPHON TEXHOJOTWM Il TIPOU3BOICTBA THTAHA M MarHHs
CONPOBOXXAACTCS € BBHIACICHUEM OTXOAOB B OONBIIMX 00bemax, KOTOpbIe
HaKanauBalOTCsAd B HEApax 3eMJIM, 3arps3Hss TEPPUTOPHIO 3aBOJOB, a TaKKe
OTPaBJsis HaceleHHe OJM3 pacmoNOXKEHHBIX JKHIBIX IMyHKTOB. PaspaboTka
TEXHOJIOTHU  OCAJIKOB LIJJAMOHAKOIMTE/sl TUTAaHOMAarHUEBOrO IPOM3BOJACTBA C
M3BJICYCHUEM JIMOKCHJA THTaHa M TOBAPHON KaJlbLIUEBOM CEJMTPBI MO3BOJIUT
MCKIIIOUNTh 00pasoBaHue W cOPOC B OKPYKAIOUIYK CpPely TEeXHONOTHYECKHX
OTX0J0B. [laHHasi [uccepTauus MOCBALIEHA TEXHOJOIMH MepepaboTke TBEPIbIX
OTXOJI0B THTAHOMArHUeBOI0 MPOM3BOACTBA. JTO, O€3yCIIOBHO, MOAXOAAIAsS TeMa
JUIs1 JOKTOPCKOM IUCcepTalnH.

B nepuox o0yyenus B noxropanType A. EceHrasues cTaxupoBaics B Llentpe
ycroitunBoii sHepretuku B Hotp-/lame (ND-Energy), BXomsiieM B cOCTaB
Yuusepcutera Hotp-Zlam. Jloktopant A. EcenrasueB mokasan ce6s
MHULIHUATUBHBIM U BIIOJIHE CJIOXKMBIIMMCSI CaMOCTOSITEIBLHBIM HCCIEI0BATEIEM B
001aCTM  METaJUTypriH LBETHBIX META/UIOB, HMEIOIIHM XOpOLINE HaBBIKH
TEOPETHYECKON M MpPaKTUYEeCKOH MOATOTOBKH. brnaromaps Tpymonmo6Hio u
CO0OPasHTEILHOCTH OH OCBOWJI MPAKTHKY PaGOThl C 3MEKTPOHHBIM MHUKPOCKOIIOM
JSM-6490LA ot JEOL u peHTreHo(1yopecLieHTHbIM cnektpomerpom Orbis ot
EDAX AMETEK.

B Xoze paGotel Haj auccepraiyeii Obisa JOCTHIHYTa 3asBlEHHAs Hay4Has
LeJb, 3aKIoYaloascs B pa3pabdOTKe TEXHOJIOIMM KOMIUIEKCHOW mnepepaGoTKu
TBEPIBIX 0TX0J0B HiTaMoHakonuteneir AO «YKTMK» ¢ usBieyeHnem nmokcumaa
THTaHa U TOBAPHOW KaJIbLIMEBOH ceMMTpPhI. [IIsi XUMUYECKOTro 060raleHns 0CaaKoB
LIJTAMOHAKOIUTEJISl UCTIOJNIb3YETCsl a30THAst KUCJI0Ta, KOTOpasi M03BOJISIET OTHEIUTh
TATaH OT KaJbLMsA, SBJIAIOLUIMMUCA OCHOBHBIMM KOMIIOHEHTAaMH IIUIaMa.
Pa3pabatbiBaeMas  KOMIUIEKCHAsi —TEXHOJOTHS 10  MepepaboTKe  OTXOAOB
TATAHOMAarHueBOro TMPOM3BOJCTBA IO3BOJIUT BBIAEIUTh JUOKCUI THUTAaHA W
KaJIbLIUEBYIO CEJIUTPY.

Paspaborana  xomruiekcHas TEXHOJIOTHS nepepaboTku OTXOJ0B
TUTaHOMaraueBoro npoussoncrsa AO «YKTMK». HoBusHoit paGoTsl sBisieTcs
XUMHYECKOe O0OraleHue IlaMa 1o TUTaHy NMpH BbIIETaYHBAHUH MX a30THOM
KMCJIOTOM C TMOJyYeHUEM KaJbLMEBON CEJIUTPbl M3 OYHMIIEHHBIX a30THOKUCIIBIX
pacTBOPOB, CEJIEKTHMBHOM H3BJICYEHMH OKCHUAA KPEeMHHS M JUOKCHAA THUTaHA W3
TOJTyY€HHbBIX KEKOB ITyTEM MX BO3TOHKH B BHJ€ (TOPUAOB MpH GPTOPOAMMOHHUIHHOIM
00paboTKe M IeNIOYHOTO THIPOJIH3A.

[Ipumensiemblii B JaHHO# paGoTe (pTOPOaMMOHHMIHBIN METO nepepaboTKH
KeKa, MO3BOJIMJI MOCJIE HIEJTOYHOr0 I'MAPOJIN3a MPOAYKTOB BO3TOHKH aMMHAYHOI
BOJIOH, B JaJIbHEHIIIEM MOJIyYHTh AMOKCU]] THTAHA Py TUIBHOM (hOPMBI. IIpu 3TOM MO



npeajiaraéMoi  TEXHOJIOTMU IpeAyCMaTpUBAeTCs BO3MOXKHOCTb pereHapaluu
00OpPOTHBIX XMMHUUYECKUX PEareHTOB.

JIOKTOpaHTOM, COIJacHO pa3paboTaHHOMY cHocoOy, M3 pacTBopa OT
A30THOKHMCJIOTHOTO BBbILIEJIAYMBAaHUs 1JlaMa TMoJjiyueHa cTabunbHas ¢opma
TOBAPHOTO HUTpaTa KaJbLUsA, DPEKOMEHAyeMmas K IPUMEHEHUIO B KayecTBe
yaoOpeHusl.

[Tparuyeckasi LEHHOCTh BHINOJIHEHHON pabOTHI 3aK/II0YaeTCsl B BO3MOKHOCTH
COKpallleH!s BpeJHBIX BBIOPOCOB B OKPYIKAIOLLYIO CpPely U MOTyUYeHUs] TOBApHBIX
MPOIYKOB.

Ha moii npodeccuonanbHblif B3ri1s1, paboTa BbINIOJHEHA HA BHICOKOM HAyYHOM
YpPOBHE W TMpUBEIACHHBIE B HEW pe3yjbTaThl SBJSAIOTCS JOCTOBEPHBIMH MU
OTpe/ieJIeHHO BbI3bIBAIOT HAYyUHbII HHTEpEC, a auccepTaHT A. Ecenraszues obnagaer
BBICOKMM YPOBHEM HAy4YHOW MOArNOTOBKH, NOCTATOYHBIMU 3HAHUSMHU METOIOB
HAy4yHOIr'O aHajlu3a W 3acily’KMBaeT MPUCYKIEHUsl CTENeHu JAoKTopa ¢uiocodun
(PhD) no cneunansHocti 6D070900 - MeTautyprusi.



Pecny6nmuka Kazaxcran, ropoj Ajimarsl.

[lecTHaaaroe Mas IBe THICSAYM JIBaAIaTh BTOPOIO roja.

[TepeBoa JIOKyMEHTa C @HIVIMHCKOrO S3bIKa HA PYCCKHM SI3BIK BBIIIOJIHEH NEPEBOIIMKOM
PrickynoBoii Acueit AszarGexosuoit, MAH 810310400328, B roposxe Aumarsl, PecryOinia
Kazaxcran

[loamuce:

Pecny6nuka KaszaxcraHn, ropoa Ajmartsl.

[ITecTHaanaroe mMast B€ THICSIYM JBAALaTh BTOPOIO roja.
S, KynycoBa AJTbhIHAL AckapoBHA, HOTapuyc I. AJIMarkl, ACHCTBYIOIIAass Ha OCHOBAHUH
munensurn - Ne 0003398 seigansoit KoMuTeToM perucTpariiOHHOW Cily:KObl M OKaszaHus
npaBoBoi momoi MunucteperBa Octuimu PK ot 28 mioms 2011 r. cBUIETENBCTBYIO
MOJUIMHHOCTh IOJIIMCH, CJIEJaHHOH W3BECTHBIM MHE IepeBOJUYUMKOM PricKynoBoit Acuei
AzarOexoBHOM. JIMYHOCTH, TOJMKMCABIIEr0 JOKYMEHT YCTAHOBIJIEHA, JEECIOCOOHOCTH |
MOJTHOMOUYHS €TI0 IIPOBEPEHBI.
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