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Developing advanced energy storage systems is a key goal in science and
technology, and lithium-sulfur batteries (LSBs) show great promise for this purpose.
Lithium-sulfur batteries (LSBs) hold great potential due to their high capacity and
energy density, but they face significant challenges, such as the dissolution of
polysulfides in the electrolyte, which leads to the loss of active material, and volume
expansion during operation. Zhumasheva Nazerke’s thesis focuses on solving these
issues by creating innovative hybrid materials that combine non-polar and polar
compounds, significantly improving the performance and reliability of LSBs.

In her research, Zhumasheva Nazerke Zhanatkyzy developed high-specific
surface area graphene-like porous carbon (GPC) from inexpensive and abundant rice
husk (RH) waste using a methodical carbonization and thermo-chemical activation
process. This GPC was employed as a porous matrix for sulfur cathode preparation
via the melt-diffusion technique. Additionally, composites of GPC decorated with
NiO nanoparticles were synthesized in varying ratios, serving as efficient separator
modifiers.

PhD research work of Zhumasheva Nazerke Zhanatkyzy has significant
scientific value, as it provides an eco-friendly, cost-effective approach to improving
LSB performance, leveraging renewable resources such as rice husk waste. Her
comprehensive study contributes to both fundamental understanding and practical
advancements in the field The cell comprising the GPC@S cathode and the GPC-
NiO-20 modified separator exhibited accelerated redox reactions of LiPSs,
effectively mitigating the shuttle effect. Notably, this system demonstrated an
impressive initial discharge capacity of 1519 mAh g™ at 0.2 C, exceptional long-
term cycling stability with a capacity decay of only 0.091% per cycle over 400 cycles
at 1 C, and superior rate performance of 568 mAh g ' at2 C. These findings highlight
th.e pl.romise of biomass-derived carbon materials combined with polar additives like
NiO in driving advancements in lithium-sulfur battery (LSB) technology.



The thesis work aligns well with the requirements for a PhD degree in the

specialty “6D072000 — Chemical Technology of Inorganic Substances, and |
strongly recommend it for defense.
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IETEJIIK FBIJIBIMUA )KETEKIIIHIH ITIKIPI
IIpodeccop Treppu xeHHn3naH
Ha3zepke XKanaTkbi3bl JKymalieBaHbIH
«JIMTHH-KYKIipT aKKyMYJISITOpPJ1apbl
YIiH 3HEPIrUs ChIHBIMABLIBIFBI JKOFAPBI JKaHA KOMNO3HUTTIK
mMaTepHalaap» TaKbIpbliObIHAaFbl PhD ¢puiiocodus 1okTophI FHLILIMH
fapesxecid any yuin «6D072000 — BeilopraHuKaJbIK 3aTTapAbIH XHMHSIJIBIK
TeXHOJIOrHsichD» OiTiM Gepy Garmapiamachl GOHbIHIIA PHIOCO(HS JOKTOPHI
(PhD) nape:xecin anyra apHairan JuccepTanMsichiHA

O3bIK oHeprus cakray sxyielepiH JaMBITy — Kasipri FBUIBIM MeH
TCXHOJIOTHSHBIH HETi3ri MakcarTapblHbiH Oipi. Ochl 6GaFbITTa JUTHHA-KYKipT
akKymyusropnapsr (JIKA) ynken ymit kyrripesi. JJKA-nap *oFapsl CHIABIMIBLIBIK
TI€H SHCPT S TBIFBI3JBIFBIHA He OOTFaHBIMEH, oJlapaa 6ipkaTap MaHbI3IbI MoCeTIelIep
Oap. ATan alTKaHZa, 3I€KTPONUTTE HOJNUCYNbQUATEPAIH epyi OelceHml 3aTThIH
KOFallyblHa allbIll Kellelll, COHAad-aK >XYMBIC OaphICHIHAA KOJIEMiHiH VIIFArObI
Oaiikananel. Xymamesa Hazepke JKauaTKp3sl JUCCEPTALUAIBIK JKYMBICEIHAA
KeJleCi Mocenenepii Iuenyre OaFbITTAIFaH: IOJLIPJIB JKQHE TIOJIPIIBI  €MeC
KOCBUIBICTap/bI OipiKTIpeTiH KOMIIO3UT MaTepuanapisl d3ipiey apkputbl JIKA-
HBIH OHIM/IIITI MEH CeHIMJIIIrIH e/[9yip apTTEIpyFa KO KETKi3reH.

3eprrey Gapeichiana JXymamesa Hazepke JKaHATKBI3EI MOJ JKoHe ap3aH -
IMUKi3aT — Kypimn Kayss! (KK) kangsikrapsiHan ’KOFapbl MEHIIIKTI OETTiK ayqaHbl
6ap rpaden Topizzi KeyekTi KeMipTeKTi marepual (GPC) cunressnen, onbl xykeni
KapOOHM3AIHUS KOHE TEPMOXUMHSIIBIK AKTUBTEY axicrepi apKpUIB! anral. by GPC
MaTepHaiblH OankeiMa-Iubdy3ust SMici apKbLIBL KYKIPT KaTOABIH JaibIHAAY YIIiH
KeyeKTi MaTpHla peTine Konganasl. CoHbIMeH KaTap, OPTYPJIi KaThIHACTA HUKEJh
okcuai (NiO) HaHOGemuekTepiMeH Kanrtanran GPC-NiO KOMIIO3ULIUSIIapEI
CHHTE3/IENIiII, oJlap THIMJI cemaparop MOAU(UKATOPIIAPE! PETiHAE Al NaIaHFaH.

KymameBa Hazepke XXanarkenombig PhD AUCCEPTALMSAIBIK KYMBICHI
FBUIBIMH TYPFbIaH MaHbI3/1bI, ce6ebi JIKA-HbIH sKyMBIC THIMILTIrH apTTHIPY YIIiH
SKOJIOTUANIBIK KAylIICl3 OHE YHEMIi TOCLIMi, aTam aWTkaHma, Kypimi KAYBI3bI
KaJ/IBIKTaphl MIMKI3aTHIH KOJNaHY Bl YChIHABL. Byt kemenyi 3epTTEeyY OCHI canaja
iprefi TYCiHiKTEp MEH MPaKTHKAJIBIK JKETICTIKTEpre aMTapIbIKTal YJIeC KOcCafkl.
GPC@S xaronsr Men GPC-NiO-20 Mogubukanusanran CenapaTopsl 6ap YsIIbIK
JATUH TIONUCYTbGUATEpPIHIH TOTBIFY-TOTBIKCBI3IaHY PeaKUHsIapbIH KeaenIeTil,
«aTTi 3 dexTiciny Trimmi TYPA€ a3aiTKaH. ATan aliTKauza, 6y xyite 0.2 C Tok
TBIFBI3ABIFBIHAA 1519 MAcar ™! GacTanKsl paspsii CHIABIMABUIBIFBIH, 1 C Ke31HJ1e
400 mukn GapeiceiHa op mukiare Tek 0.091% CHIABIMABUIBIKTEIN TOMEH/ICYIH,
CoHnan-aK 2 C kesinme 568 mAcar ! JKOFappl CHUIIaTTaMallapblH KOPCETKEH. by
HOTHXeNlep OuoMaccamad anpIHFaH KeMipTekTi Martepuangapasl NiO cusiro;
TMOJAPJIBI  KOCnanapmeH GipikTipe OTBIPBIIL, JTUTHR-KYKIPT aKKyMYJISTOpJIaphkl
TEXHOJIOTUACKIH JKETiNAIpyre 30p MYMKIHAIK GepeTiHiH KepceTes;.



JuccepralusiblK KYMBIC "6D072000 — beiiopraHMKaJIbIK 3aTTap/Ibi XHMHIIhK
rp1 GoiipiHIIa PhD JopexeciHIH TalalTapblHa TOdbk

TexXHoJiorusicel" MaMaH/bl . ;
coiikec Kene/li XxoHe OyJ1 )KYMbICTBI KOpFay¥a YCBIHBIC OL1IIpEMIH.

IleTenaik FLIIBIMH KeTEKILI:

®panuus, Mapcenb Kanachl,

Cent-Ot1beH ¥nrTThIKTay-KEeH

MeKTe61HIH npodeccopsl Teeppu /UKkeHH3HaH



