Thesis review report

The reviewissued by Ma Feng Yung, foreign scientific advisor, PhD, professor
at Xinjiang University (People's Republic of China) for the dissertation
"Hydrorefining of coal tar in the presence of nanocatalytic additives and polymer
materials", presented by Balpanova Nazerke Zhumagalievna for the degree of
Doctor of Philosophy (PhD) 6D060600 - Chemistry ".

Recently, in connection with an increase in the demand for petroleum products,
as well as the cost of production, transportation of oil and environmental protection
measures, it remains relevant to search for new approaches to solving the problems
of obtaining various types of liquid fuel. The technological aspect of obtaining
synthetic liquid fuel from heavy hydrocarbon feedstock is the search for efficient
catalytic systems and active hydrogen donors. Hydrocarbon raw material such as
coal tar is a complex mixture of organic substances. Therefore, in such systems it
is difficult to describe the mechanism of the process of hydrogenation of primary
coal tar in the presence of nanocatalysts and polymeric materials. The original coal
tar was obtained by thermal transformation of coals in the temperature range of
400-600 °C. Since the process of coal semicoking was carried out at a low
temperature, its characteristics can be attributed to primary coal tar, the yield of
which was 10% of the initial mass of coal.

As a catalyst for the process of cavitation and hydrogenation of heavy
hydrocarbon feedstock, a nanoscale catalyst based on chrysotile with supported
active agent of nickel oxide. The chrysotile mountain mineral catalyst consists of
nanotubes, the outer diameter of which ranges from 30 nm to 60 nm. The
chrysotile has a developed specific surface area and has high adsorption properties.
Due to the high sorption capacity of chrysotile and the developed specific surface
area, a nanocatalyst was obtained. The activity and selectivity of the resulting
nanocatalyst was established using model organic compounds such as phenol and
phenanthrene. High donor capabilities were shown by selected polymeric materials
in the process of thermal destruction and in the process of hydrogenation of
primary coal tar, such as polyethylene and polystyrene, which have a high atomic
ratio of hydrogen to carbon.

The research objective was the synthesis of new nanocatalyst for the
hydrogenation of primary coal tar and the study of the effect of cavitation on the
destruction of primary coal tar in the presence of nanocatalyst.

The work objective is to study the effect of cavitation treatment and destructive
hydrogenation on the yield of multipurpose low molecular weight products from a
mixture of primary coal tar and polymer waste in the presence of nanocatalyst.

The presented work for defence of a doctoral thesis provides new information
that contributes to a significant expansion of the promising application of asbestos
production material for the synthesis of new generation nanocatalysts and polymer
materials, as a source of active hydrogen for the process of destructive processing
of heavy hydrocarbon raw materials. The results obtained by N.Zh. Balpanova,
were widely discussed at conferences on chemistry and chemical technology, and
were published in highly rated scientific journals. .



The presented dissertation work by Balpanova N.Zh. on the topic "Hydrorefini
of coal tar in the presence of nanocatalytic additives and polymeric material |
provides new theoretical and practical knowledge. It shows a sufficient scientifi
level and fully complies with both scientific and formal requirements for writing
thesis for the degree of Doctor of Philosophy (PhD) according the specialty
"6D060600 - Chemistry".

This thesis can be recommended for public defense.

Research adviser: |
Ph.D., prof., Ma Feng Yun




OT3bIB HA TUCCEPTALIHIO

O13bIB  3apyOEKHOr0 HAYYHOro PyKOBOAWTENS, JOKTOPd dunocodun, npodeccopa
Cunblanckoro ynusepeurera (Kuraiickad Haponuas Pecny6nuka), Ma ®on lOHa Ha
nauccepranuio «'uapooYucTKa KAMEHHOYTOLHOM CMOJIBI B MPUCYTCTBHYM HAHOKATAIMTHHUCCKIX
7106aBOK ¥ TIOJIMMEPHBIX MATEPHANIOBY, MPECTABICHHA Bannanosoii Hazepke JKymaraaueBHOM
JUIS COMCKAHMS CTEMEHH JIOKTOpa (pustocopuu (PhD) «6D060600 — Xumusi».

B mocieiHee BpeMsi B CBA3M C YBEJIMYCHHEM CHpoca Ha HeTepOAYKTEI, a TaKKe
CTOMMOCTBIO  JIOOBIYHM, TPAHCIOPTHPOBKM HepTH W B CBA3M € IPUPOAOOXPAHHBIMH
MEpONPUATHAMYI OCTAETCS AKTYATBHBIM MOUCK HOBBIX MOAXOJI0B K PELICHHIO TTPOOJIEM MOy CHHS
Pa3IMYHBIX BU/OB XKH/KOTO TOTLIMBA. TexXHOMOrMUECKUM ACTIEKTOM TMOJIyUCHHUSI CUHTETUHCCKOTO
JKIIKOFO TOTUIMBA W3 TSDKEJIOrO  YIJIEBOJOPOIHOTO ChIPbS SBIACTCA MOHMCK 5P HEeKTUBHBIX
FATANHIRURCKAY. CACTRM W AKTABHLK QHANOB BOAODOQ. VY ITICBOJIOPO/IHOE ChIPhE, TAKOE Kak
KAMEHHOYTOJIbHAA CMOJIA, IPEJCTABISET COOOI CIOKHYIO CMECh OPraHMHECKHX BCLICCTE.
[To3TOMY B TaKMX CHCTEMaX CJIOKHO ONKCATh MEXAHM3M Mpolecca r'MApupoBaHis MEePBUYHOI
KAMEHHOYTOJIBHON CMONBI B MPHCYTCTBHM HAHOKATAIM3AaTOPOB M IMONMMEPHBIX MATCPHATIOB.
MexonHas KaMeHHOYroJibHas cMosia Oblia mojryueHa TepMUICCKUM npeoOpa3oBaHueM yriei B
untepsane temneparyp 400-600 C. [TocKoIbKy MPOLECC MOMTYKOKCOBAHMS YIILd IPOBOAMIICS MTPH
HU3KOM TeMIeparype, €ro XapakTepUCTHKH MOMKHO OTHECTH K NEPBUYHON KaMEHHOYTOJIbHOH
cMOJIe, BBIXOJ KoTOpoii coctaBuit 10% OT MCXO/IHOM MacChl yTist.

B kauecTBe KarajiuM3aTopa Mpolecca KaBUTalMM M THAPUPOBAHHUS  TAMKEIOTO
YIJIEBOJOPOIHOTO CHIPBSI MCTIOJB3YETCSl HAHOPA3MEPHBIH KaTaTu3aTop Ha OCHOBC XpHU30TUIIA C
HAHECEHHBIM AKTHBHBIM areHTOM M3 OKcuia Hukens. ['OpHbIif MHHEpAIbHbIA KaTanu3aTop
XPU30THJI COCTOUT W3 HAHOTPYOOK, BHELIHHI JMAMETP KOTOPBIX COCTABIACT OT 30 1o 60 HM.
XpU30THI UMEET Pa3BUTYIO YACJBHYIO MOBEPXHOCTH M BBICOKHE aIcOpOLIMOHHbBIE CBOMCTBA.
Brarozapst BICOKO# cOpOLIMOHHOM CIOCOGHOCTH XPU30THIIA ¥ PA3BUTOM yICIIBHOI NIOBEPXHOCTH
GbUT [I0JTYUEH HAHOKATAIN3ATOP. AKTHBHOCTb 1 CEEKTHBHOCTD IOJIyCHHOTO HAHOKATA/IN3aTOpd
yCTaHABJIMBAJIH C UCIOJB30BAHUEM MOJIC/IHBIX OpraHnyeCcKuX COEMHEHHH, TakuX KaK (eHoI 1
(penanTpeH. BrICOKHE JOHOPHBIE CIOCOOHOCTH NPOAECMOHCTPHPOBATIH BLIOPAHHBIE MOJTUMEPHDIE
MaTepuanbl B MPOLECCe TEPMUUYECKOM ACCTPYKIMH M B MPOLECCe I'MApPUPOBaHNs HEePBUYHOI
KAMEHHOYTOJIHON CMOJIBI, TAKOH KaK MOJMAITHJICH M MOJMCTHPOJ, KOTOPBIC HMCIOT BLICOKOC
ATOMHOE OTHOIIEHUE BOJOPOJA K YIJICPOY.

[lenpi0 MccnenoBaHus ObUT CHHTE3 HOBOrO HaHOKaranusaTopa i TMAPUPOBAHM
[ePBMYHON KAMEHHOYFOJIBHOM CMOIBI M H3YYCHHE BJIMSHUS KaBUTALMHM HA PaspyllCHHC
[MEePBUYHOI KAMEHHOYTOJIBHOM CMOJIBI B IPUCYTCTBUM HAHOKATAIM3ATOPA.

[lenbio  paGoThl  SIBASETCS  M3yYEHHE  BIMSAHUS  KaBUTAMOHHOM 00paboTkn  H
JICCTPYKTHBHOTO THPUPOBAHMS HA BBIXOJ HH3KOMOJIEKYJIAPHBIX NMPOAYKTOB yHUBEPCAILHOTO
HA3HAUEHUS] M3 CMECH IEPBUYHONW KAMEHHOYTOJBLHOW CMOJIBI M MOJMMEPHBIX OTXOLOB B
[PUCYTCTBUYM HAHOKATAJIN3aTOPA.

Ipeacrasnennas paboTa JUIs 3alMThI JOKTOPCKOHN AMCCEpTAlUK TMPEAOCTABIACT HOBYIO
MHOPMALMIO, KOTOpas — CHOCOOCTBYET —3HAYMTEIBHOMY — PACIIMPCHHIO  HMEPCHEKTHBHOTO
pUMeHeHns acGecTOBOrO MPOM3BOICTBEHHOrO MaTepuana Juis CHHTE3a HAHOKATA/IM3aToOpoB
HOBOT'O TOKOJICHUS ¥ TIOIMMEPHBIX MAaTEPHAJIOB B KAYECTBE HCTOUYHHMKA aKTUBHOIO BOOPOAA I
Mporecca JeCTPYKTHBHOM 00paGOTKM  TSDKENIOrO . yrJIEBOAOPOIHOTO  ChIPbA. Pe3ynbTatsl,
nosnyuennsie HOK. BannanoBoi, mupoko o0CykKIanuck Ha KOH(pEpPEHUUIX 10 XHMHUU U
XUMHYECKHM TEXHOJIOTHAM, MYyOIMKOBAJIUCH B BBICOKOPEHTHHIOBBIX HAY4HBIX JKypHaAIaX.

[pencTaBnenHas aucceprannonHas padora banmnanosoi HOK. mo teme «l'mapoodncrka
KAMEHHOYTOJIBHOM CMOJIBI B MPHCYTCTBUM HAHOKATAJIMTHYCCKHX N00aBOK M IOJUMEPHbBIX
MATEpPUaIOB) JI@eT HOBBIE TEOPETHYECKHE M MNPAKTHYCCKHC 3HAHMA. OnHa TOKa3bIBACT
JI0CTATOYHbIN HAYYHBIA YPOBEHD U MOJHOCTBIO COOTBETCTBYCT KK HayYHBIM, TAK 1 (hopMasIbHBIM
TpeGoBAHMAM JUTsS HAIMCAHMS MCCEPTALMN HA COMCKAHUC CTEMCHHU JI0KTOpa ¢unocopun (PhD)
rno crietnanbHocTh «6D060600 - Xumush.

ITOT OT3bIB MOKHO PEKOMEHI0BATh JUIsl 3ALUTHL.

HayuHblil pyKOBOJIUTE/b

Jloktop dunocoduu, mpodpeccop Ma ®an IO Mepeeod c__ Lot 24< é{%’tow
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Jluccepranusra mikip

Banmanosa Haszepke JKymaranuesHaubiH "6D060600 — Xumus" dunocodus AOKTOPLI
(PhD) nmopeskeciHe i34€HYre YChIHBbUIFAH  «HaHOKaTaJMTHKaZblK KOCHAaap MEH MOJMMEpIIK
mMarepuasiap KaTbIChIHAA KOMIp MIalbIpblH ruMApOOaibITy» aTThl JAUCCEPTALHUSIBIK JKYMbBICHIHbIH
LIETENAIK FhUIBIME JkeTekmici, dunocodust nokropsl, Illbmkan yuusepcutetiHiy (Kprraii
Xanbik Pecrniybukacer) mpodeccopst Ma @an KOHHIH mikipi.

COHFBI yaKbITTa MyHail ©HIMJEPIHE CYpaHBICTBIH apTybiHA, COHMAN-aK MyHal OHIpY.
TackiMalay KyHblHa OaillaHbICThI MQHE TaOUFATThI KOpPFay ic-11apajiapbiia OailjiaHbICThI CYIbIK
OTBIHHBIH OPTYPJIi TYPJIEPiH ally MOceeNepiH LIEIIyAiH KaHa TICUIAEpiH i31ey ©3eKkTi OoubIn
Kana OepMek. AyYbBIp KOMIpCYTEKTi IIMKi3aTTaH CUHTETUKAIBIK CYWBIK OTBIH — aly/bIH
TEXHOJOIUSJIBIK aCMEKTiCi TUIMAI KaTaJIUTUKAIBIK JKyhenep MeH OesICeH/i cyTeri JIOHOpJapbiH
i3aey Oonbin TaObutaabl. Kemip malbipbl CUAKTE KOMIPCYTEK MIMKi3aThl - OyJI OpraHvKaibIk
3aTTapblH  Kypaeai Kocnackl. COHABIKTAH MyHaail skyiienepae HaHOKaranuzatopiap MeH
MOJIMMEPIi  MaTepuaIapAblH KaThICybIMEH OacTarkbl KOMip MIalbIpapbiH  IHApOreHu3ays
NMpOLECiHiH MeXaHu3MiH cHmarray KublH, bBacramkel Ttac komip maiieiper 400-600 C
TeMreparypa apajblfblHla KOMIpAl TEPMUSIIBIK TYPICHIIPY apKbuibl aibiHabl. Kemipiin
JKapThllail KOKCTEY MpOLECi TOMEH TEMIIepaTypaaa *yprizijireHAiKTeH, OHbIH CHMaTTaMaiapbii
KoMipaiH Oacrankel MaccachlHbH 10% KypaiiTbiH GacTankbl KOMip HIaWbIPbIHA JKATKbI3yFa
Oonazpl.

AybIp KOMIPCYTEKTI IIMKi3aT KaBUTALIUSI JKOHE THAPOreHH3AIHsI TPOLECIHIH KaTaau3aTophbl
peringe OenceHi HUKENb OKCUAI areHTi KOJJIAHFAH XPU30THJITE HETri3/eNIreH HAHOOJIIEM
KaTaau3aTop KOJIJAaHbulaabl. XPU30THI Tay-KeH MUHEpaJ/ibl KaTaau3aropbl HAHOTYTIKTEPICH
TYpPAZbl, OJIapAbIH CHIPTKBI AuamMeTpi 30-nan 60 HM-re feilin sxeteni. Xpu30THil AaMbiFaH HAKThI
OcTKe 3KOHE 3KOFapbl aJCOPOLMSUIBIK KacueTrrepre ue. XpPU30THIJIH JKOFapbl COPOLMSIIBIK
KaOineTiHiK JKOHE JaMblFaH HAKThl OETiHIH apKachlHIa HAHOKATAIU3ATOpP AIbIHABL AJIbIHFAH
HAHOKATAIM3aTOPAbIH OCJICEHIUIIri MEH CeNeKTUBTLNN (eHoNm skoHe (EHAHTPEH CUSKTDI
MOJICJIB/IIK  OPraHMKaNbIK KOCBUIBICTAP/BIH KOMETiMEH OpHAThUIAbL Tanjaiaran mojumepii
MaTepuasiap TEPMUSIIBIK BIABIPAY MPOLECIHAE JKOHE CYTEKTiH KOMIPTEKKE JKOFapbl aTOMIbIK
KaTbIHAChl Oap MOJMITUIICH KOHE MOJUCTUPON CHUSKTHI GacTarkel KeMipTeri maibipiaphbii
PHAPOTreHM3alHs IPOLECIHAE )KOFaphl JOHOPJIBIK KaOileTTepiH KOPCETTI.

3eprreyin MakcaThl GacTankbl Tac KOMip MIANBIPBIHBIH THAPOreHM3alLMAChiHA APHAJIFaH
JKaHA HAHOKATAIM3aTOpJIap/bl CUHTE3/ICY MKOHE HAHOKATATM3aTOP/bIH KATHICYbIMEH (acTanKhbl
KOMIp aibIpbIHbIH Oy3blTybIHA KABUTALMSHBIH dCEPiH 3epTTeY GOJIIDL.

JKYMBICTBIH MaKcaThl HAHOKATAIU3aTOPABIH KATHICYBIMEH OAcTarKbl Tac KOMip IMailbIphl
MCH MOJIMMEP KaJJAbIKTapbIHBIH KOCHAChiHAH omOe0an MakcaTTarbl TOMEH MOJIEKYJIaibl
OHIMICP/IH WIBIFYbIHA KaBHTALMSIBIK OHNCY MEH JCCTPYKTHBTI TIMAPOreHM3amusachl dCEPiH
seprrey Oounbin Tabbuiaabl.

JIOKTOPJIBIK ~ MCCepTalianbl  KOPFay YIIIH YCBIHBUIFAH JKYMBIC ayblp KeMipcyTek
LIHKI3aThIH IECTPYKTUBTI OHJEY Tpoleci yimiH GeICeH i CyTeKTiH Ko3i peTine kaHa OybIH/IbI
HAHOKATAIN3aToOPJIap MEH MOMMMEPI MaTepuanfapibl CHHTE3/ey YIIiH acOecT OHaipicTik
MaTepUaAJIbIH MEPCIEKTUBAIBI KOJIAHYIBIH €10yip KEHEIOiHE BIKMAl E€TETiH jKaHa aKnapaTThbl
ycbiHaapl, HOK. BannaHoBaHbiH anraH HOTHIKENEPi XUMUsL KOHE XMMUSIIBIK TEXHOJIOTHSIAP
OoibiHiia  KoH(pepeHUusnapaa KeHIHEH TaIKbUIAHBIN, KOFAphl PEHTHHITIK  FBUIBIMM
JKypHAJIApAa JKapUsUTaH L.

HOK. bannanosanbin «HaHOKaTaIMTHKAIBIK KOCTANAP MEH MOJMMEPIi MaTepHasiapibiH
KaTbICYbIMCH KOMIp LIAKBIPIApbIH THAPOOAKBITY» TaKbIPBIOBIHIAFE! IUCCEPTALHMAIBIK JKYMbICHI
KaHa TEOPHSUIBIK KOHE MpaKTUKAILIK OiniM Oepeni. O xKeTKiNiKTi FBUTBIMU JeHIeli i kopceTe
Kane «6D060600 — Xumusa» mamanbirel GoibiHIIa Bunocodus aokropsl (PhD) nopexecine
I3/IeHy YUIH JMCCepTals JKa3yFa KOMBUIATBIH FbUIBIMH, COH@i-ak (opManbabl Tanantapra
TOJIBIK COHKEC KeNe/i.

JlnccepranusiibiK JKYMBICTBI KOPFay YIIH YChIHYFa OOIaibl.

FruibiMu sxerexini

@unocopust 10KTOpEL, podeccop Ma dou FOn
(KOJIBI)

29/6/2021 Opbic TiniHeH KasaK TiniHe ayAapran 1
Mep




«12» ros6ps 2021 roga, s, HOTAPHYC HOTAPHATBHOTO OKpyra Kaparan1uHCKoi 06iacT,
Kypmanramesa Haskyn Xapsirenosna, yunensust Ne 21021691 Briiana 01 mronst 2021
rora MunucrepctBom  IOctummm  Pecny6nmku — Kasaxcrad, — CBHIACTENBCTBYIO
[IOJUIMHHOCTH TOJIHCH TepeBodrKa YHausH Mapraputsl BnajumupoBHsL. JIH9HOCTD

epeBOIYMKa YCTaHOBJICHA, JICCCI'IOCOGHOCTB M NIOJIHOMOYHA ITPOBCPCHBI.
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