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Review of the foreign scientific consultant to work Seisenova Aknur on
"Synthesis of a solid compound with high energy characteristics”, presented for the
degree of Doctor of Philosophy
on a specialty 60073400 The Chemical Technology of Explosives and
Pyrotechnics

I would like to submit my feedback on the dissertation work of Seisenova Aknur
presented for the degree of Doctor of Philosophy (PhD) in the specialty 6D073400 - The
Chemical Technology of Explosives and Pyrotechnics.

I am a Professor of Physics in the University of Cadiz (Spain). ] am a foreign advisor
of her work entitled "Synthesis of a solid compound with high energy characteristics”.

Through the course of her research work, Aknur visited ‘the Metrology Sutface
Laboratory of Department of Condensed Matter Physics, Faculty of Sciences af the
University of Cadiz in Puerto Real (Spain). I am the responsible of this Lab and she
performed her internship under my supervision in 2018 (June-August) and in 2020
(February-March). :

As the result of the first visit to my Lab, Aknur and 1 could work together over her
dissertation work. Aknur worked over materials in the Library of our University, she
prepared a schedule of experiments and she carried out a set of experiments.

Aknur got training in Raman spectroscopy for the analysis of a number of different
materials. besides the ones being the subject of her Thesis. Also she got training in both
mechanical and 3D optical profilometry techniques (confocal. DIC, interferometry. film
thickness), to analyse the specific area of the samples under her research for the Thesis.

During her second internship, we discussed her research theme “Synthesis of a solid
compound with high energy characteristics” in order to prepare her Thesis and some
research papers. We discussed her results on the determination of thermodynamic,
macrokinetic and ballistic characteristics of synthesized new composite systems of solid
combustible materials. She worked on testing and control of physicochemical parameters
of their high-emergy materials. We processed her results and discussed on their
publication iff reputed journals.

As a result of this training period, the following papers were prepared:

-«Determination of thermodynamic characteristics of phase-stabilized ammonium
nitrate based high-energy solid combustible materials», which has been submitted for
publication to the journal «Combustion Science and Technology»

—«The effect of the addition of SiO; and SnCls on the energy characteristics of high-
energy systems based on ammonium nitrate». which has been submitted for publication
to the journal «Combustion and Flame».
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Selection of research targets and methods is justified and reasonable. Therefore, it
should be mentioned that the dissertation work was carried out in accordance with the
research program of the Ministry of Education and Science of the Republic of
Kazakhstan.

The following are the sound approaches that make scientifically original her research
work:

1. The latest research in the field of production and use of high-energy materials has
been analyzed.

2. The effect of the amount of excess oxidizing agent on the burning rate has been
investigated.

-

3. The influence of the density of the samples on the burning rate has been
determined.

4. The effect of the amount of metal fuel on the burning rate has been investigated,
and optimal amount of aluminum in the high-energy mixture has been set.

5. Aluminum powder grade PAP-1 and ASD-6 have been both used in the fuel.

6. The methods of controlling the burning rate of metallized solid fuel systems by
the prescription method have been investigated. . - : ‘ o

7. The calculation of thermodynamic quantities has been performed by using the
ASTRA-4 program. iy

Making a general assessment of the dissertation work prepared by A.B. Seisenova, |
consider that she has conducted a valuable and fully accomplished research in terms of
Science and her results meet the requirements imposed to dissertation works of doctoral
PhD studies. My assessment of the dissertation is that A.B. Seisenova deserves to be
awarded the degree of Doctor of Philosophy (PhD) on a specialty 6D073400 — The
Chemical Technology of Explosives and Pyrotechnics.
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Om3wi6 3apybescnozo HayuHo20 Koncyntsmanma o pabome Ceiicernogoti AKHyp Ha memy
«Cunme3 meepovix COeOUHeHUl C 6bICOKUMU FHEeP2eMUYECKUMU XAPAKMEPUCTIUKAMU,
npeocmaenenHol Ha couckanue cmeneru [Jokmopa Hayk no CheyualbHocmu 6D073400-
Xumuueckas mexnHono2us 63pbi64amblx 6euyecms U NUPOMEXHUYECKUX Cpeocms

S GBI XOTEI OCTAaBHTH CBOM OT3BIB O JMccepTamMoHHOM paGore CeliceHOBOH AKHYD,
TIpelCTaBIeHHOM Ha coOMCKaHHe cTeneHd J[oKTopa Hayk (PhD) no cnenmansaoctd 6D073400-
XuMuuecKas TEXHOJIOTHS B3PBIBYATHIX BEINECTB U MHPOTEXHUIECKUX CPEACTB.

S TIpodeccop ¢usuku B Yrusepcutere Kamuca (Mcnmanus). 51 ABIAIOCH 3apy6eKHBIM
HAay4HBIM pyKOBOAHTeNeM ee paGoTsl «CHHTE3 TBEPABIX COCJMHEHHH C  BBICOKHMH
SHEPreTHYECKUMHU XapaKTEPUCTUKAMUY.

B xole HCCIIenoBaTenbckoii paboTel AkHYp moceTHia JlabopaTopuio METpOJIOTHH
noBepxHocTH Ha Kadenpe Qpu3uk# KOHICHCHPOBaHHBIX cpell PaKynbTeTa eCTECTBEHHBIX HayK
Vuupepcutera Kamuca B Ilyspro-Peans (Mcnanus). 51 sBISIOCH OTBETCTBEHHBIM JIHIIOM 9TOM
nabopaTopuH, ¥ OHA IPOXOAMJIA CTAXKHUPOBKY IIOJ MOHM PYKOBOJICTBOM B 2018 romy (uroHB-
asrycr) u B 2020 roxy (dpeBpanb-Mapr).

B pesyneraTe mMepBOro IOCEIIEHHs Jaboparopud MBI C AKHYp CMOIJIM BMECTe
mopaGoTaTh HAJ €€ MCCEPTAlMOHHOM paboTod. AKHYp paboTama HaJ MarepuanramMu B
6GubIMOTeKe HAIlEro YHHBEPCHTETa, MOATOTOBMIA IIaH 3KCICPUMEHTOB, a 3aTeéM NpOBEia Psill
9KCIIEPUMEHTOB.

Axmyp npomuia o0y4eHHe IIO PaMaHOBCKOM CIIEKTPOCKONHM Ui aHaln3a psja
Pa3IMYHBEIX MAaTEPHATIOB, IOMHMO TeX, KOTOPhIE SBISIOTCS MPEIMETOM €€ JUCCEPTaLHH. Taxxe
oHa mpoma ofydeHMe MeETOJaM MexaHuyeckod u 3D-omTHdeckoH poGUIOMETPHA
(xondoxkanmsao, UK, uHTepdhepoMeTpHH, H3MEPEHHS TONIIUHBI IUIeHKH) A aHaju3a
KOHKPETHOM 00/1acTH 00pa3ioB, KOTOPEIE OHA UCCIIEZ0BaIa AN JUCCEPTALMH.

Bo BpeMs ee BTOPOM CTaXKHDOBKM MBI OOCYIMnIH TeMy ee ucciesoBanus «CuHTE3
TBEpIbIX COEJMHEHHN C BBICOKMMH JHEPreTHYECKMMH XapaKTePHCTHKaMM» i MOArOTOBKH
JUCCEpTallMM M pAda HaydHbIX cTaTedl. Mel oGCyaummu ee pe3ylnbTaThl IO ONpPENENCHHIO
TEPMOIMHAMHYECKHUX, MaKpOKHHETHYECKHUX U OaTHCTUIECKUX XapaKTEPUCTHUK
CHHTE3MPOBAHHBIX HOBBIX KOMIIO3MIMOHHBIX CHCTEM TBEPIBIX ToprouMx wmarepuanos. OHa
3aHAMAaTach HCIBITAHKEM M  KOHTpolieM  (GH3HKO-XMMHMYECKMX  I1apaMETpPOB  CBOHX
BBICOKODHEPTEeTHYECKHX MaTepHanoB. Msl oGpaboTand ee pe3ynbTaThl W OOCYIHMIH MX
MyOJIMKAIMIO B H3BECTHBIX JKypHaJax.

ITo uroram o6y4eHust GbLUTH ITOATOTOBIIECHBI CIEAYIOIIHE JOKYMEHTHI:

- «Ormpenenedre TePMOAWHAMHUYECKUX XapaKTEPUCTUK BBICOKOSHEPIeTHYECKAX TBEPABIX
rOpIOYMX MaTe€pHaloB Ha OCHOBE  (a30CTaOMIM3MpOBAHHOIO  HHUTpaTa  aMMOHHS,
Tpe/ICTaBIeHHas [T My6mukanuy B sxypHai «Combustion Science and Technology»

- «Bmusaue no6asok SiO2 u SnCl, Ha SHEpreTHYeCKHe XapaKTEPUCTUKU BBICOKO3HEPre€THIECKUX
CHCTeM Ha OCHOBE HMTpaTa aMMOHHs», NpEACTaBIeHHas s IMyOiukauuu B IKypHAl
«Combustion and Flame».

BeiGop Leneif M METOIOB WCCIENOBAaHHA ONpaBIaH M 0OOoCHOBaH. TakuM obpazom,
cleyeT OTMETHUTh, YTO AMCCEPTAllMOHHAs paboTa BEIIONHANACH B COOTBETCTBHM C HaydHO-
HCCeIOBATENBCKON IporpaMmoli MuHMCTepcTBa 00pasoBaHHA U Hayku PecrmyGmuku
KazaxcraHs.

Huke NpHBEIEHHl 3HAYAMBIE IOAXONBI, KOTOpBIE MENAIOT €€ Hay4YHO-MCCIIENOBaTeNbCKYIO
paboTy OpUTMHAIBLHOM:

1. TIpoaHaTM3MpOBAaHE camble IIOCIEJHHE MCCIENOBaHUs B OONACTH MPOU3BOACTBA M
HCIIOJIb30BaHMs BEICOKOPHEPTETHUECKUX MATEPHAIIOB.

2. UccnenoBaHo BIMsSHHE W30BITKA OKUCIUTENS Ha CKOPOCTE TOPEHHUS.

3. OnpeneneHo BIUsHAE INIOTHOCTH 06pa3siioB Ha CKOPOCTh N'OPEHHMS.

4. WccnenoBaHO BIMSHHE KOJIMYECTBA METAUIMYECKOro TOIUIMBAa HA CKOPOCTH TOPCHHA H
YCTAHOBJIEHO ONTHMATBHOE KOJIMYECTBO AMIOMHUHHUS B BHICOKOIHEPTeTHYECKOH CMECH.



5. B TonmBe HCNONMB30BaHE AIOMHHKMEBbIE TOPOITKH Mapok PAP-1 u ASD-6.

6. HccnefoBaHbl METONBI  DErylIMpOBaHHMS CKOPOCTH —TODEHHS METAJTTU3UPOBAHHBIX
TBEPAOTOIUTUBHAIX CHCTEM PELENTYPHBIM METOIOM.

7. PacyeT TepMOMHAMHUYECKUX BETMYHH BBIIOIHEH C TOMOIIBIO nporpammel ASTRA-4.

Hasast o61IyIo OIEHKY AMCCEpTalMOHHOM paboTe, MOArOTOBIEHHOH A.B. CetliceHoBoi, 1
CYUTAI0, YTO OHA MpOBENAa LEHHOEC M MOJIHOCTHIO 3aBEPIICHHOE C HAYYHOW TOYKHM 3PEHHUS
HCCIICI0OBaHHE W €€ pe3ylbTaThl COOTBETCTBYIOT TpeOOBAHHUAM, IPEIBABIAEMBIM K
AUCCEPTAIHOHHBIM paboram moktopanTyps! (PhD). Mos omeHka muccepTaiuu 3aKodaercs B
ToM, 49T0 A.b. CeliceHOBa 3aciyXWBaeT NpPHCYXICHHS CTEIEHH noktopa Hayk (PhD) mo
cnemuanbHocTH 6D073400 — XuMmuueckas TEXHOIOTHS B3PBIBYATHIX BEIIECTB H
IMUPOTEXHUYECKUX CPEICTB.
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