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FOREIGN SCIENTIFIC CONSULTANAT REVIEW
On the PhD thesis of Mutushev Alibek
FOR THE FULFILMENT OF PhD DEGREE OF CHEMICAL TECHNOLOGY OF
EXPLOSIVES AND PYROTECHNICS

For the fulfilment of thus PhD degree of al-Farabi Kazakh National University (Almaty,
Kazakhstan), Student Mr. Mutushev Alibek, has submitted the manuscript entitled: Coznanve
6c30TXO0/HOH, BBICOKOIHEPTETHYCCKOH TEXHOJIOTHI TOY4CHHS LEICBBIX MATEPHATOB 3a CUCT
Tema sKk30dHepreTHyecknx peakunii Merogom CBC (Creation of a waste-free, high-energy
technology for obtaining target materials due to the heat of exoenergetic reactions by the SHS
method). The manuscript divided in 7 parts, is written in Russian.

Author summarizes the literature data he obtained on various topics, such as: aluminum-
based modifying master alloys and traditional methods for their preparation, methods for
producing aluminum borides, studies of the influence of various factors on the synthesis of
aluminum borides.

The results and discussions are given in the next Chapter of the work, where the Author
presents the main data obtained because of the entire work: thermodynamic calculations of the
process of reduction of boric anhydride with aluminum, particle size distribution and degree of
compaction of components on the speed of the synthesis process and the transition of boron into
the alloy, the influence of the amount of reducing agent on the rate of penetration of the charge
when producing aluminum diboride, the influence of the ratio of the heating additive and boric
anhydride, the amount of reducing agent on the yield of boride alloy aluminum, the influence of
fluxing additives on the speed and performance of the smelting process, waste-free technology for
the synthesis of high-alumina clinkers from aluminothermic slags, development of technological
regulations for waste-free technology for the production of aluminum borides.

The literature review concerns more than 100 references.

For the final manuscript preparation, I would recommend an extended abstract in English to
give more international opening to the thesis and the related work. ’

Mutushev Alibek published two articles on the topic of his dissertation, which were
published in international journals. And actively participated in discussions of the results obtained
at international conferences.

The experimental work carried out during this thesis of the dissertation work of doctoral
student Mutushev Alibek allowed him to achieve his goal - obtaining aluminum borides and
aluminothermic slag using waste-free technology by the SHS method.

During his PhD work Mutushev A. mastered the characteristics and gained extensive
experience in the field of producing alloys using the SHS method. This is a relevant and very
important topic both for understanding the fundamental mechanisms, as well as for technological
application and scaling of production.

KENECI BETTI KAPAHbI3
CMOTPUTE HA OBOPOTE




Doctoral student Mutushev Alibek received knowledge and substantiated sclkennﬁc results,
confirmed by rating articles, and is worthy of obtaining the qualification of the scientific degree
of Doctor of Philosophy (PhD) from the Al-Farabi Kazakh National University (Almaty,
Kazakhstan) in the specialty 8D07103 Chemical Technology of Explosives and Pyrotechnics

Therefore, I support his work and give my permission to present his doctoral thesis before

the Examination Committee, which will be appointed by Al-Farabi Kazakh National University
(Almaty, Kazakhstan).

Dr. Juan Mana GonzaNz-Leal
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OB30P 3AK/TIIOYEHMSI HAYYHOTI'O KOHCYJIbTAHTA JIOKTOPCKOM
AUCCEPTAIIMM MYTYUIEBA AJIMBEKA
JJIS COUCKAHUS CTENIEHH IOKTOPA XUMHYECKHUX HAYK B OBJIACTH
TEXHOJIOI'HH B3PBIBYATBIX BEIIECTB U IMPOTEXHUKU

Ha conckanme crenenn noxtopa mayk B Kasaxckom HAllHOHATILHOM YHUBEPCHTETE
uMeHH Anb-Dapabu (AmMarsl, Kasaxcran) CcTyaent Mytymes Anubek npecrapun PYKOIHCh
nox HaspanueM: «Coslanue 6€30TXOHOIM, BBICOKO3HEPreTHYECKON TEXHOJIOIHH MOJTy4YeHHS
[ICJIEBRIX MATEPHAJIOB 3a CYET TEIUIA IK303HEPIETHUECKHX peakuuit Metogom CBC) (Creation
of a waste-free, high-energy technology for obtaining target materials due to the heat of

exoenergetic reactions by the SHS method). Pykonucs paszienena Ha 7 YacTeil ¥ HarMcaHa HA
PYCCKOM SI3BIKeE.

ABTOD KDaTKO H311araeT MOMy4YEHHBIE UM JHTEPATYPHBIE TAHHEIE 110 Pa3THYHBIM TEMaM:
MO (HULHAPYIONTHE POMEKYTOUHBIE CILTABBI HA OCHOBE QTIOMHHHSA ¥ TPAJMIMOHHEIE METOIBI

HX NOJTyYEHHs], COCOORI Moy denns 60puIoB ATIOMHHMS, HCCIIE/IOBAHHS BIUSHHAS Pa3THIHBIX
(baxTopos Ha cuHTE3 60pHJIOB aTIOMHHHS.

Pesynbrats u MX amanus npuBeneHBI B crefyiomeii riase paboThl, e aBTOP
TIPC/ICTABIACT OCHOBHBIC NAHHBIC, IIOJNY4EHHBIE B DE3YNbTATe BBIIONHEHHS Beel paGOTEL:
TEPMOMHAMHYIECKHE PACUETHI IIPOLIECCa BOCCTAHOBNEHHs GOPHOTO aHTHIpPHA ATIOMHHHEM,
Pacnpe/IC/ICHHE YacTHII 10 pasMepy M KO3((HIMEHT YIIOTHEHMS KOMIIOHEHTOB Ha CKOPOCTb
npolecca CHHTE3a M Iepexoi 6opa B CIUIAB, BIMSHHE KOJMYECTBA BOCCTAHABIMBAIOIIETO
Cpe/ICTBA Ha CKOPOCTh IPOHHKHOBEHHS 3apsi/ia IPH MOTYYeHHH TMO0pHIa AMIOMUHES, BIHAHHE
COOTHOUICHHS  TEIIOBOH Mo6aBkH M GOpHOTO AHTMAPHAA, BIMSIHHE KOJTHYECTBA
BOCCTAHABJIMBAIOIIEr0 CPEJCTBA Ha BBIXOJ OOPHIHO-IIOMHHHEBOTO CIUIaBa, BIIMSHHE
IJIaBSIMXCs  106aBOK HAa CKOPOCTh H IPOM3BOJMTENBHOCTh IUIABMIBHOTO IpPOLECCa,
6€30TX0/1Has TEXHOJIOTUsI CHHTE3a BBICOKOTIHHO3EMHCTBIX KITMHKEPOB U3 allOMOTEPMHYECKHX
IUIAKOB, pa3paboTKa TeXHOIOTHYECKOro pernamMenTa 6e30TX0HON TEXHOMIOT UM POH3BOACTBA
GOpHIOB ATFOMHHHSL.

00630p nuteparyps! BKtodaer 6osee 100 HCTOUHUKOB.

JUtst (pHHANBEHOH MOATOTOBKH PYKOIHCH PEKOMEH/YIO PAaCHIMpEHHYIO aHHOTAIMIO Ha
QHIVIMHCKOM s3bIKe, Garozaps KOTOpOH JHCCepTalus W CBS3aHHBIE ¢ Hed paboThI Moxydar
GoJiee MPOKOE MEX/YHAPOIHOE OCBELICHHE.



Mytymes Anmi6ek onyGIMKOBA JIBE CTaThH Ha TCMY JIHCCepTallH, onybiHKoBaHHbIE
B MOXIYHAPOAHBIX KYpHANAX, TaKkKe NIPHHHEMAl aKTHBHOC YYacTHE B JMCKYCCHAX [10
TOYYCHHBIM Pe3yJIbTaTaM Ha MEKIYHAPOAHBIX KOH(EPEHIIHAX.

OKenepuMenTansHas paGora, MPOBE/ICHHAS B pAMKAX JIaHHOM JHCCEPTAIMH ACTHPAHTA

meBa Annbeka, mossonua JOCTHYL NOCTABNEHHOM 11e)TH - TNOJNYYHTH GOPH/IBI ATIOMHHHA
H ATOMOTepMHUIECKHI U1K 110 6e30TX0 MOl TexHonoruu metonom CBC.

Myty

BayKHa JI1 TIOHUMaHH (byHllamemanwux MEXaHUu3M

OB M JU1A TEXHOJIOTHYECKOr O NIPUMEHEHUS
H pacuIMpeHus Macmrabos IIPOM3BOICTBA.

AcnupadT MyTymes AnuGex npuoGpen

3HaHUA M 06OCHOBAN HayuHbIe pe3ynbTarel,
TMOATBEPKACHHBIE PEHTHHTOBBIMH CTATHAMM, OH

AOCTOMH NONYYeHNs KBaTHDHKALUK YUYEHOK
CTH TEXHONIOTHH B3DHIBYATEIX BemecTs
ITHPOTEXHHKH.

Takum obpaszom, s NOZICpXKUBAIO €ro paboty w BbIpaXaio CBOE cormacwe Ha
NPE/ICTABIICHHE JOKTOPCKOM JHCCE

PTAlMH [IEPET 3K3aMEHAIMOHHOI] KOMHCCHEH, Ha3HayaeMmoi
Kasaxcknm Hanmonansnem YHHBEPCHTETOM HMeHH anb-Dapabu (Ammarsr, Kazaxcran).

Hoxtop Xyan Mapus Concanec-Jleans
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I'opoa Asmarer, Pecny6anka Kazaxcran,
Asajuars wecroe Hoabps ABe ThICAYM ABAALATE TPETLEro roja.

Ilepeson Tekcta ¢ anrimiickoro sswika Ha PYCCKHH A3BIK BBINONHEH MEPEBOIYHKOM
lanumonoit I'y3ans Padannssuoit, UMH 881108401988,

I'opon Aamarel, Pecniy6auka Kazaxcran.

JBaauarh mwecroe HOAGPA IBE THICKYM ABAALATE TPETBLErO rojia.
A, Aitkamuesa Axepke TypeicGexOBHA, YacTHBHIA HOTapHyC ropoja AnMarkl,

JCHCTBYIOIIMHA Ha OCHOBAaHMM TOCYJapCTBEHHOM muuenzun Nel9018384 or 06 cenTabpa

2019 roza, Beizanno# MuuuCTEpCTBOM I0CTHIMHM Pecmy6inku Kasaxcran, ceuperenscre

VIO
NMOUIMHHOCTE  MOANMCH  nepeBondnka [amumoodt Tyiums  Padaunsemsr, JIngnocts
NEPEBOYMKA YCTAHOBNCH, JIECCIIOCOGHOCTD M MOTHOMOYHA NIPOBEPEHEL.
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v o AoHbiiA HOMED HOTADHARSHOTD ACARCTEAS
HoTapuatTux iC-apexeTTin Siperei Hoaipl / Yiukatsrsi noUED



