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REVIEW OF A FOREIGN SCIENTIFIC CONSULTANT doctoral
dissertation (PhD) Bexultan Zhansaya Bexultankyzy for the PhD degree in the
specialty "8D07103 CHEMICAL TECHNOLOGY OF EXPLOSIVES AND
PYROTECHNICS."

The dissertation work of Beksultan Zh.B. is devoted to the development and
comprehensive study of energy-intensive composite materials of the cumulative
type based on ammonium perchlorate and carboxymethyl cellulose modified with
transition metal 10ns.

Having reviewed and analyzed the doctoral dissertation, it can be noted that
the work demonstrates a clear and logical sequence of experimental design. The
title of the work fully corresponds to the stated goal. The content of the work
corresponds to the stated objectives. According to the results of the work, an
energy-intensive composite catalyst based on carboxymethyl cellulose (CMC) and

nickel was obtained.
The theses submitted for defense are clearly and logically formulated and

fully reflect the content of the completed research. They are supported by a
combination of experimental data and a correct interpretation of the results. The
presented theses demonstrate the scientific validity of the concept of the formation
of cumulative heat-affected zones due to Ni—O—C coordination units and their

influence on the thermal dynamics of energy-intensive systems.
The practical significance of this dissertation lies in the potential application of the
obtained results in the development and optimization of solid rocket propellant

compositions with improved energy and performance characteristics.
The paper's structure is standard, and the material is presented consistently

and at a high level. The doctoral student has published 11 papers, including in top-
ranked journals such as Web os Science and Scopus, confirming the results
obtained. Overall, I believe the presented scientific results are the result of in-depth
research on the topic under study.

The dissertation "Development of energy-intensive cumulative 1mpact
systems" is a complete, independent, and scientifically substantiated study,
conducted at a high scientific level. In terms of its content, scientific novelty, and




theoretical and practical significance, it fully meets the requirements for

| dissertations for the degree of Doctor of Philosophy (PhD).
; The author of this dissertation deserves to be awarded an academic degree in the

relevant specialty.

Foreign scientific supervisor,
Professor
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PEHEH3HA HHOCTPAHHOI'O HAYYHOI'O KOHCYJIbTAHTA na NOKTOPCKYIO

aucceprauuio (PhD) Bexcyaran Kancau bekcyarankbiibl Ha couckanue crenenu PhD no
cnenranbHocTH «8D07103 XUHMHYECKASA TEXHOJIOI'UA B3PBIBYUATHIX
BEIIECTB H MHPOTEXHHUYECKHUX CPEJACTB».
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Juccepraunonnas pabora bexcynran JK.B. noceamena paspaforke w
BCCCTOPOHHEMY  HCC/ICZIOBAHHIO JHEPrO€MKHMX  KOMIIO3HIMOHHBIX MAaTepHAIOB
KYMYJIATHBHOI'O THIIA HA OCHOBE MEPXJIOpaTa AMMOHHA H KapOOKCHMETHIILIEIUTHONO3EI,
MOIM(DULMPOBAHHOK HOHAMH NEPEXOIHBIX METAJLIOB.

B pe3ynsrare aHanu3a JOKTOPCKOM IUCCEPTALIMH MOKHO OTMETHTS, 9T0 paboTa
OTJIHYAETCA YETKOH H JIOTMYECKH BBICTPOCHHOH MOCIE10BATENBHOCTBIO MPOBEICHHA
IKCMIEPHMEHTANILHBIX HccnenoBaHui. Ha3sanue paboTBl MONHOCTBIO COOTBETCTBYET
nocTaBieHHOH Lend. CopepxaHue JUCCepTaLMH OTBeYaeT 3asBjIeHHBIM 3anadaM. [lo
pe3yJibTaTaM HCCIEeJ0BaHHs M0JYyYEeH IHEProEMKHH KOMIIO3HIIHOHHBIA KaTaIH3aTop Ha
ocHoBe kapbokcumerranenoa03sl (KML) u ukens.

[Tonoxenus, BHIHOCHMbIE Ha 3ALIMTY, CHOPMYIHPOBAHEI ACHO H JIOTHYHO H B
MOJIHOH Mepe OTpPaKalT COJAep/KAHWE BBIMOJIHEHHOro Hccienosanus. Ouu
MOATBEPAEHBl  COBOKYIMHOCTBIO 3KCIIEPHMEHTANbHBIX JAHHBIX M  KOPPEKTHOH
MHTEpIpETAlHEH  MOMYYEHHBIX  pe3ynbraToB.  [IpeacTaBieHHble  MONOXKeHHS
JIEMOHCTPHPYIOT HAayYHYIO OOOCHOBAHHOCTH KOHLEMLMH 00pa3oBaHHA KYMY/IATHBHEIX
30H TEPMHYECKOr0 BO3/IEHCTBUA 3a CYET KOOPAHHALMOHHBIX eauHHl Ni-O-C u ux
BJIMAHHS HA TEIUIOBYIO JHHAMHKY YHEPrOEMKHX CHCTEM.

[IpakTHYeCKas 3HaYHMOCTD JaHHOH JHCCEPTALMH 3aK/TIOYALTCA B MOTEHIHAIBHOM
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MPUMEHEHHH TMOJIyYEHHBIX Ppe3yIbTaTOB B pa3paboTke M ONTHMH3ALMH COCTABOB
TBEPAOTOIUIMBHBIX PAKETHBIX JBHraTeled C YIYYUICHHBIMH OJHEPreTHYeCKHMH M
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IKCIUTyaTALIHOHHBIMH XapaKTePUCTHKAMH.
CrpykTypa paboThl ABASETCA CTAHAAPTHON, MATEPHAI H3JIOKEH NOC/IEI0BATEIBHO
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H Ha BBICOKOM Hay4HOM ypoBHe. [lokTopanToMm onybnukosano | | HayuHsix pabot, B TOM
YHCIIE B BBICOKOPEHTHHIOBBIX JKypHanax, HHaekcHpyembix B Web of Science u Scopus,
YTO MOATBEPKAAET JOCTOBEPHOCTD MOJIYYEHHBIX pe3yabTaToB. B LesoM npeacTaBieHHbIe
Hay4yHbl€ pe3yJIbTaThl ABASAIOTCA WUTOrOM rIyDOKOro U BCECTOPOHHEIO HCCIEeJOBAHHMSA

3aBJICHHOH TEeMEI.
Jucceprauus «Pa3pabotka SHEProeMKHUX KyMYJIATHBHBIX CHCTEM BO3ICHCTBHA
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BIACTCS 3aBEPIICHHBIM, CAMOCTOSTENLHLIM 1 Hay4YHO 0DOCHOBAHHBIM MCCIIE/IOBAHUEM,

BBLINMOJIHEHHBIM Ha BBICOKOM Hay4HOM yposue. [lo CBOEMY COJIepKaHHIO, HayYHOH

HOBH3HE, A TAaKKE TEOpeTuyeckon y MPaKTHYECKON 3HAYUMOCTH OHA T[OJHOCTBIO

COOTBETCTBYET TPEOOBAHHMAM, NpexbaBIsEMEIM K JIACCEPTALIMAM HA COMCKAHHE YUEHOH
cteneHy 0KTopa dunocodun (PhD),

ABTOp JIAHHOM MCCepTanmu 3aCITy’/KMBaCT MPUCBOCHUA EMY YHEHOU CTENEHH T10
COOTBETCTBYIOLIEHN CIEIMATBEHOCTH.

HOCTpaAHHBIH HAYYHBIH PYKOBOAMTE,

npoeccop Ruiqi Shen //moanmcs//




