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The PhD thesis of Askaruly K. “Preparation and Study of Silicon Dioxide-Based Materials for
Use as an Anode of Lithium-lon Batteries” is devoted to research in the field of preparation and use
of silicon dioxide-based materials for use as an anode of lithium-ion batteries, which represents an
important area of development of modern storage technologies energy. Silicon dioxide-based
materials have high energy density and chemical stability, making them attractive for use in lithium-
ion batteries. The production of such materials requires complex technological processes, which
include the synthesis of silicon dioxide, its modification and processing. In this case, it is important
to take into account not only technological aspects, but also economic ones, since the cost of
obtaining and using materials must be affordable and silicon dioxide obtained from RH is one of such
materials.

The first chapter presents a literature search and analysis of anode materials as well as
methods for their production. The replacement of traditional graphite with a composite material
based on silicon dioxide is justified.

The second chapter describes the starting materials, equipment, synthesis methods and
research methodology.

The third chapter presents the results, discussion, and electrochemical characteristics of the
materials obtained for use as an LIB anode.

The scientific position defended in Askaruly K.’s dissertation and the results obtained are
quite fully justified by the research carried out and the development of composite material
technologies using the thermal method.

In the process of working on his dissertation, Askaruly K. showed his competence in the field
of problem setting and solving scientific problems. The main results and conclusions of the
dissertation work were published in well-known specialized scientific journals in the Web of science
and Scopus databases.

In accordance with the topics presented in the dissertation, the author carried out research
work on the project “Technology for the production of anodes of lithium-ion batteries with high
capacity”, financed within the framework of the program-targeted funding of grants
OR11465430/PCF MES RK (2021 - 2022) as well as according to the project of young scientists "Zhas
Galym" for 2022-2024 "AP14972926 Preparation and study of lithium - alloyed materials with a
highly porous structure for use as the anode of lithium-ion batteries".

Dissertation work of the applicant Askaruly K. “Preparation and research of materials based
on silicon dioxide for use as an anode of lithium-ion batteries” was carried out at a high scientific
level and represents a sophisticated scientific research work. The work meets all the requirements
for dissertations for the degree of Doctor of Philosophy (PhD), and its author deserves to be awarded
the degree of Doctor of Philosophy (PhD) in specialty 6D072300 - “Technical Physics”.
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Ackapyant Kpiipipabi -
6D072300- " Texunkaasik Guanka’ MamMannirb! Goiinima duaocodus poxToph! (

JAPEKECiH ANYFa YCHIHBIATAH YTt — nonIn! Hatapesaapabl anoj perinae K“"“ﬂa“y yuiH
Kpemuuit AnoKen i werizinaeri marepuanaapibl ajny mane eprrey
TAKBIPHIOLINA AHCCePTATISILIK MYMBICHI Typalibl
eTe K FHLTLIMI wenectinin
ITikipi

K. ACKapyJibIHBIH IHCCePTALMSIIBIK HKYMBICHI "JIuTuit — HOHJIBI ﬁa'fape””aeﬂb' gno.ﬂ_rpe Ja
KOMAHY YIIiH KPeMHHit THOKCH AL Herizineri matepuasjiapibt amy kaHe 3epTTey” Kasiprl mMaHrf"
JHEPrHsiHbl CAaKTay TeXHONOTHANAPBIH JaMBITYAbIH MaHbi3/abl canackl OB Ta6bl;"IaTblH i
poHAbl  OarapesiapbiH - AHOA perinne naiipanamy Y1t KpeMHHUH IMOKCH /I ) Her{ﬁnaerl‘
MaTepHaNAap/bl aly XKIHE naiifanany canachiiiarkl sepTTeysiepre apHairaH. KpemHui HETI3IHACTI
MaTepuaniap KOFaphl SHEPTHs THIFBI3ABIFB MEH XUMHAIBIK TypaKThIIbIKKA HE, 6y1 ostapAbl TATHA~
yoHIB OaTapesnapia KOJJAHYFa TapThIM/bL ereni. MyHpail Marepuaiiap/bl amy KpeMHUH
JTHOKCHI CHHTE31H, OHBI ©3TrepTy/l XKIHe OHJIeY /1l KaMTHTBIH Kypaei TeXHOIOTUANBIK MPOLECTEPI
KayeT eTeai. Dysl JKarjaiiia TeK TEeXHONOTHANBIK acriekTinepai FaHa eMmec, COHBIMEH KaTap
ISKOHOMMKATBIK aCMeKTiNepAl A eCKepy KaxXeT, oifTKeHi Marepuangap/pl ainy #HaHe 'naﬁnamaHz'
KyHbl KON OKeTiMAI Ooilybl KepeK XoHe Plll-jaH anblHFaH KpeMHHMH JHOKCHIL OCBIHAAN
varepranaapasii 6ipi Gombin Tabbnabl.

Bipinii Tapayaa aHOATBI MaTepuanaapbl onebu i3aey XKoHe Tanaay, COHZaii-aK o/apael aly
snictepi  kenripinren. JlecTypii rpaduTTi KpeMHHH qmokcuai  HerisiHzeri KOMIIO3ULIUAIIBIK
MaTepHanFa aybICThIPY HETi3leNreH .

Exinmi Tapayza Oactankel MaTepuaniap, ka0 apIKTap, CHUHTE3 amicTepi JKoHE 3€pTTEY
azmicTeMeci CUMaTTalFaH.

Yminmi Tapayja anblHFaH MaTepuaniapibii HOTIKeNepi MeH TajKblIayel, coHpak-aK aHoa
nemece JIVB peTiHze anblHFaH MaTepHanIapabii 3MEKTPOXUMHUAIIBIK CHTIATTaMalapel KENTipiIreH.

Jycceprauuana KoprajiraH K. ACKapy/bIHbIH FbUIBIMH YCTAHBIMBL MEH HOTHKeNIepi
JKYprisiired 3epTTey/epMeH, TepMHUANBIK OiCTIeH KOMMO3HUWMAIBIK MATepHar TEXHOJIOTHAIaPEIH
23ipneyMeH TOJIbIK Heri3ereH.

JluccepTalMAMEH JKYMbIC Gapbiceinaa K. AcKapyJibl MiHAETTEPAI KOK JKOHE FhUIBIMHU
MiHZeTTepAl Lely calachiHiarhbl ©3iHIH Ky3bIPETTiiriH KepceTTi. J{MCCepTaLUsIBIK HKYMBICTBIH
eriari HaTHKenepi MEH KOPBITBIH/BLIAPLI Web of science jxoHe Scopus JepeKTep KOPbIHAA denrini
MaMaHIaH ABIPELIFaH FhUIBIMU JKypHANAapAa JKapusiJIaHFaH.

JlyccepTauusja yChIHbUIFaH TaKplpbInKa coiikec asrop KP BFM OR11465430/TILL® (2021 —
2022 x.) "KasakcraH PecryGaMKAChIHBIH  HHHOBAUMAIBIK HHAYCTPHACHIH JAMBITY YIUIH >KaHa
KOMIO3ULMANIBIK — KOHCTPYKTUBTIK MaTtepHaiiapiibl o3ipney" TrpaHTTaphiH Oarzapiamalibik-
HbICAHANIBl KapiKblIaHAbIPY eHGepinae KapiKbUlaHAblpbllaThit "ChIMBIMBUILIFEL YKOFaphl JTUTHI-
MOHIbI AKKYMYJIATOpJIAp aHOATaphIH &ty TEXHOJIOTHSCHI
ranpiMaapabie 2022-2024 Kepinpapra apuanran "AP14972926 nuTHit — HOHABI Oartapesnapbl aHO
peTine KOIAaHy yiLiH #OFaphbl KeyeKTi KypblbiMbl 6ap IMTHIL — KOCTIA/IAHFAH MATCPHALAAPALL &Ly
KaHe 3epTrey” k06ackl GOMBIHILA FHUIBIMA 3€PTTEY JKYMBICLIH OpBIHABL.

[3penywi K. Ackapy/ibiHbiH "JTuTHil — MOHB! GaTapesapAbl AHO PeTiHAS KONJaHY YLIiH
KpeMHui JMOKCH/I gerizigaeri marepuaiiap/ibl aly JKOHE seprrey" JMCCePTALUSIIBIK HKYMBICE
JKOFaph! FLUIBIMU ACHTEH/C OpBIH/IA//IBI JKIHE AAKTANIFAH FBUIBIMK — 3CPTTCY JKYMbICTaphl 0OJBIT
rabpuiagpl.  ACYMBIC dunocoust  AOKTOPbL (PhD) Jopexecin any YLWIH AHCCEPTALMSIBIK
KyMbICTApFa KoipuIaTpiH  6apibiK Tajantapra Colkec Kejieli, ajl OHbIH aBTOpPb 6D072300 —
"TexHUKANBIK Qu3nKa' MamaHiblibl Goipinia Quiocopus pokropbt (PhD) JI9pEeIKECIH  anyFa
NanbIK.
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