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REVIEW or REPORT

Submitted by the Science advisor on the thesis "Processing of Iron Chloride
Solution" by Igor Yu. Motovilov, submitted for completion for a scientific degree
of PhD in Metallurgical Engineering 6D070900

The thesis work by 1.Yu. Motovilov is devoted to substantiation and verification of the
technology of processing solutions of iron chloride using a process of high-temperature
hydrolysis to produce ultrafine iron oxide powders.

Competent task setting has been performed on the basis of literature reviews and the
results of preliminary studies. «

The initial parameters for the introduction of the process have been determined, and the
process mechanisms have been suggested by thermodynamic calculations of high-
temperature hydrolysis reactions.The author has studied the Kkinetics and has
established high-temperature hydrolysis process mechanism, which indicates a high
scientific level and the ability to correctly interpret the results obtained.

Having used a wide range of physicochemical analysis methods (X-ray phase,
microprobe analyzes, Mossbauer spectroscopy, scanning and transmission microscopy,
differential scanning calorimetry, magnetic susceptibility), a comprehensive
certification of the properties of the obtained iron oxide powders has been carried out
and their compositions, size and magnetic susceptibility have been determined.

A schematic diagram has been developed and the calculation of the material and
thermal balance of ferric chloride high-temperature hydrolysis technology has been
given.An important advantage of the study is the fact that as a result of the
experimental studies, the process mechanism of iron chloride high-temperature
hydrolysis in an oxidizing atmosphere has been established, which is a scientific
novelty of the present work.

The thesis work has an internal unity, logical sequence and interconnection of
theoretical positions and practical results. The research results have been presented at
the Worcester Polytechnic Institute, as evidenced by the corresponding certificate.
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According to the results of the scientific work by I. Yu. Motovilov, 14 printed works
have been published, including 1 article in the journal, which is a part of the Scopus
database (CIS Iron and Steel Review with impact factor 0.96); 4 have been printed in
pu rcations recommended by the Committee on the Control of Education and Science
or die MES RK; 7 have been published in a collection of reports of international
conferences held in the Republic of Kazakhstan, countries of near and far abroad, 1
monograph has been published, 1 patent application has been filed in RK RK Ne2017 /
0597.1 dated July 14, 2018 on the "Method of Integrated Processing of Poor Oxidized
A.ckel Ores with Resulting in Obtaining Powders of Iron Oxides".

The thesis paper "Processing of Iron Chloride Solutions” meets the requirements of
PhD dissertations, and its author, Igor Yuryevich Motovilov, merits the conferral of
PhD in Metallurgical Engineering - 6D070900.
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OT3bIB
Hay4YHOro KOHCY/ibTaHTa Ha AuccepTalMoHHY0 paboTy
MoTtoBunoBsa ropa KOpbeBnya
Ha Temy: «[lNepepaboTKa pacTBOPOB X/IOPUCTOrO XKenesay», NpeAcTaBNeHHYIO Ha
COMCKaHMe y4YeHOoW cTeneHn gokTopa gunocopum (Ph.D) no crneymanbHOCTU
6D070900 - MeTannyprus

[uccepTaynmoHHas pa6ota MotosBunosa W.KO. nocssweHa 060CHOBaHWUIO W
NMPoBepKe TEXHOMOrMKN nepepaboTKN pacTBOPOB X/IOPUCTOrO XXefe3a C UCNOJb30BaHUEM
npouecca BbICOKOTEMMEPATypHOro ruaponusa ¢ MNOoAyYeHUEM YNbTPaAUCNEPCHBIX
MOPOLUKOB OKCUJ0B Xesesa.

Ha ocHoBaHWM nuTepaTypHOro o63opa W pe3ynbTatam npeasapuTesibHbIX
nccnefoBaHUn BbINOMIHEHA rpaMOTHas NOCTaHOBKa 3aau.

TepmoAMHaMUYECKMMM pacyeTaMu peakumnii BbICOKOTeMMNepaTypHOro rmaponunsa
onpefeneHbl UCXOAHblIe MapaMeTpbl BBEAEHUA Mnpolecca, NpeanosioXXeHbl MeXaHU3Mbl
NpoTeKaHua npotiecca.

[duccepTaHTOM M3yyeHa KMHETMKAa W YCTaHOB/IEH MexaHU3M npoTeKaHusa
npoLecca BbICOKOTeMMepaTypHOro ruaponmsa, 4YTo CBUAETENLCTBYET O BbICOKOM
Hay4YHOM YPOBHE N YMEHUWN NMPaBUILHO UHTEPNPETUPOBATL NONyYaeMble Pe3ybTaThl.

C ncnosib3oBaHUEM LUMPOKOTO CreKTpa PU3NKo-XMMUYECKMX METOA0B aHa/In30B
(peHTreHoas3oBbI, MWKPO3OHAOBbLIA aHanM3bl, MeccbayapoBcKas CrNekTpocKonus,
CKaHuMpyloLas 1 npoceeymsarollad MUKPOCKONUA, AMPgepeHUnanbHO CKaHupytoLas
KanopumMmeTpusa, MarHUTHas BOCMNPUMMYMBOCTb) MPOBELEHA KOMMJEKCHad arrtectayus
CBOWCTB MOJIyYEHHbIX TMOPOLLIKOB OKCUAOB JKene3a W YCTaHOB/IEHbl WX COCTaBbl,
KPYMNHOCTb N MarHUTHasa BOCNPUNUMUYNBOCTb.

PaspaboTaHa npuvHUMNUaTbHas cxema W MPUBEAEH pacyeT MaTepuaibHOro U
TennoBoro 6asaHca TEXHOMOrMW BbICOKOTEMMNEPATYPHOro TUAPOM3a  X/I0PUCTOrO
Xenesa.

BaXHbIM [LOCTOMHCTBOM paboTbl fBAseTCA TOT (pakT, 4TO B pe3y/brarte
BbIMO/IHEHNA 3KCMepUMeHTa/IbHbIX MCCNef0BaHUA YCTaHOB/EH MeXaHW3M MPOTeKaHUs
rnpoLecca BbICOKOTEMMEPATYPHOro TMAPOSM3a X/I0OPUCTOTO >Kenes3a B OKUC/IUTE/IbHOM
aTmocdepe, KOTOPbIA SBNAETCA HAyYHO HOBU3HOWN NpefcTaBfieHHOW paboTsbl.

AuncceptaumoHHas paboTta o6nafaeT BHYTPEHHUM €4MHCTBOM, JIOTMYECKOM
nocnefoBaTeNbHOCTLIO U B3aMMOCBSA3bH0 TEOPETUYECKUX MONOXKEHUA U NPaKTUYECKMX
pe3ynbTatoB. Pe3ynbTartbl WUCCNeAOBaHW 6blNn  npeAcTaBneHbl B BycTepckom
MOMTEXHUYECKOM UHCTUTYTE, O YEM CBUAETENbCTBYET COOTBETCTBYIOLLNIA CEPTUPUKAT.

Mo pesynbTatam gmccepTaumMoHHoin pabotbl MoTosunos W.KO. ony6nnkoBaHo 14
neyaTHbIX paboT, B TOM yucne 1 cratbd B XypHasie BXOAALWeM B 6a3y JaHHbIX Scopus
(CIS Iron and Steel Review c¢ wumnakt-gpaktopom 0,96); 4 - B u3gaHuaXx,
PeKOMeH0BaHHbIX KOMUTETOM MO KOHTPOKO B cepe ob6pazoBaHust U Haykn MOH PK;
7 - B COOpHMKax [OOKMafoB MeXAYyHapOoAHbIX KOHMepeHUMaX, npoBefeHHbIX B PK,
CTpaHax AanbHero v 61MmKHero 3apyo6exxbs, nsgaHa 1 MoHorpagusa, nogaHa 1 3afBka Ha



nateHT PK Ne2017/0597.1 ot 14.07.2018 r. Ha Temy «Crnocob KOMMNIeKCHOW
nepepaboTkn 6eAHbIX OKMCNEHHbIX HUKENEBbLIX PYA C NOMYyYeHMEM MOPOLUKOB OKCMAOB
xenesa.

[unccepTaunoHHas pabota «[llepepaboTka pacTBOPOB X/JOPUCTOr0 XKenesa»
COOTBETCTBYET TpeboBaHMAM, NPeLbsABASEMbIM K LOKTOPCKMM aucceptaumam PhD, a ee
aBTop, MotoBmnos Wropb HOpbeBuY, 3acnyXmBaeT MNPUCYXAEHUS €My WCKOMOIA
cTeneHn poktopa gunocoun (PhD) no cneunansHocTn 60070900 - «MeTannyprus».

HayuHbIn KOHCYbTaHT, MeTannypr, PhD

Mpoheccop MaLLIMHOCTPOUTESIBHOIO (PaKy/bTeTa,

Onpektop MHCTUTYTa MeTanio006paboTkn v LieHTpa

NSF no gobblye pecypcoB 1 NepepaboTKe BTOPUYHOIO CblpbS
BycTepcKnii NOANTEXHUYECKUIA UHCTUTYT

BpaxeHapa MuLipa
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MepeBoA AOKYMEHTA C aHIMMIACKOr0 Ha PYCCKWUiA A3bIK BbIMOAHEH MNepeBOAYMKOM AGAMNLaeBOi AH>Kenoii
OpVKOBHOW, CBMAETENLCTBO MHAmBMayanbHoro MpeanpuHuvaTens Ne 0402226 cepus 12915 o1 06.05.2008.
Avnnom o Bbicliem o6pasoBaHuy XXB Ne 0758815 BbifaHHbIl KazaxCkum YHUBEPCMTETOM Me>KAyHapOAHbIX
OTHoOLWeEHWA 1 MnpoBbIX A3bIKOB UMeHU Abblnaii xaHa oT 30.06.2006

BocbMOe OKTAGPA /BE ThICAYM BOCEMHAALATOrO roaa, . AiMaThl, Pecny6auka KasaxcTaH



