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Graz, Marz 31, 2021

Subject: To Whom It May Concern

This report is an evaluation of the work “Synthesis and application of nanoporous carbon
electrode materials based on vegetable fibers” performed by Mrs. Zhazira Supiyeva.

Mrs. Supiyeva learned the techniques, accessories and processes for electrodes preparation
and electrochemical cells assembly using vacuum dryers, furnaces and related equipment for
making electrodes. The carbonized and activated samples of different plant materials obtained
at the Institute of Combustion Problems were investigated using a multichannel
potentiostat/galvanostat VMP-3 from Biologic. Zhazira has also conducted a series of
experiments on samples of rice husks carbonized at high-temperature and activated in various
conditions. The resulting samples were examined using methods of the nitrogen gas adsorption
for surface area analysis, and electrochemical techniques such as cyclic voltammetry,
galvanostatic charge/discharge and Impedance Spectroscopy.

During her internship at Poznan University of Technology in 2018, she conducted experiments.
Mrs. Supiyeva studied principles of capacitive deionization, and applied this technique in the
processes of desalination of brackish water. Moreover, the carbons obtained through
carbonization of rice husks and walnut shells at different temperatures were used as the main
component of supercapacitor electrodes with an aqueous electrolyte. Mrs. Supiyeva produced
high-quality activated carbons with microporous and micro-mesoporous texture. The analysis
and evaluation of her data showed highly promising science and technology for an excellent
upgrading of vegetable fibers grown in Kazakhstan. The experimental results obtained by Mrs.
Supiyeva demonstrated great perspectives for the use of nanotextured carbons derived from
vegetable fibers as adsorption materials for the recovery of precious metals, as well as
electrodes for electric double-layer capacitors and capacitive deionization of water.

During her PhD work, Mrs. Supiyeva published 6 scientific papers, including 4 articles indexed
in Scopus. | consider Mrs. Supiyeva as a good and qualified PhD student. Her dissertation on
“Synthesis and application of nanoporous carbon electrode materials based on vegetable fibers”
makes a very important contribution to the modern material science. | look forward to the
continued productivity from Mrs. Supiyeva and further contributions to science and technology.

Sincerely

Qamar At
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[To mecTy TpebGoBaHus,

Hactoawmii noknaa npeacrasnset coboit oueHky padoTsl "CHHTE3 U NMPUMEHEHHE HAaHOMOPHCTLIX
YTJEPOAHbIX 3JIEKTPOJAHbIX MAaTEpPUarioB Ha OCHOBE pacTUTENbHbIX BOJIOKOH" nposeaeHHOH PhD-
nokropanTom Cynuepoit XKazupoi.

['-xa Cynuesa 03HaKOMHMACh C TEXHONOTHSMH H MPOLECCaMH MOArOTOBKH 3JIEKTPOAOB H COOPKH
3NIEKTPOXMMHUYECKUX SYEEK C HCMOJBL3OBAHMEM BAKyYMHbIX CYUIMIOK, Me4ed W COMYTCTBYIOLETro
060opyaNOBaHUs IS M3rOTOBJEHHs 31eKTpoaoB. KapOoHW30BaHHblE M aKTHBMPOBaHHblE 0Opa3Libl
pa3fMYHbLIX PaCTHUTENbHbIX MaTepHaNoB, MojayueHHble B MHCTHTYTE nmpobiaem ropeHus, vccienoBana c
NMOMOLIbKO MHOrOKaHaNbLHOro MoTeHUHocTaTa-ranbBaHoctata VMP-3 ot Biologic, u nposena cepuio
3KCMEPUMEHTOB Ha oOpa3uax pHCOBOH LlenyXH, kapOOHM3MPOBAHHOH NMpH BLICOKOH TeMmepaTtype M
aKTUBUPOBAHHOH B pa3/IM4HbIX YCn0BUsX. [TonydeHHble 00pa3ibl ObIIH UCCIEA0BaHbl C UCMOIb30BAHHEM
METO/I0B aAcOpOLUMH ra3000pa3HOro a3oTa /s aHanu3a Mollaad MOBEPXHOCTH M 3NEKTPOXHMHUECKHX
METONOB, TAaKUX KaK LUMKJIMYeCKas BOJbTAMIEPOMETpHs, ralbBaHOCTATHUECKUH 3apsa / paspsa H
MMIEAaHCHas CMIEKTPOCKOMHS.

Bo Bpems craxupoBkd B [lo3HaHbckoM TexHosoryeckoM yHubepcuteTe B 2018 romy ona
NPOBOAMIA 3KCTIEPUMEHTBI MO H3YYEHHWIO TPUHLIUMOB EMKOCTHOH AE€HOHM3aUMKM W TMpPUMEHHNa 3TOT
METOA B MpolieccaXx OMNPECHEHWs COJIOHOBATOHW BOAbl. AKTHMBHbIE YIJIM, TOJyY€HHble C MOMOILUbIO
kapOOHHM3aUMH PUCOBOH LIETYXH M CKOPJYMbl IPELKHX OpPEXOB MpH pa3sIMuHbIX TeMreparypax, Obliu
MCIOJIb30BAHbl B KauecTBE OCHOBHOIO KOMIOHEHTa O3eKTPOJOB CYNEPKOHAEHCATOPOB C BOAHBLIM
anexktponuToM. ['-5ka CynueBa CHHTE3MpOBafia BbICOKOKAYECTBEHHblE AKTUBUPOBaHHbIE YIM C
XapaKTepHOH MHKPOMOPUCTOH U MMKPO-ME30MNOPUCTON TEKCTYpOH. AHalu3 M OLEHKa TNMOJyYeHHbIX €lo
JaHHBIX OKa3aIUCh BecbMa MHOroodellalollMMK i HayKM W TEXHONOTHWH, B TMjaHe pa3paboTku
BbICOKOI((EKTUBHOTO Crnocoda CHHTe3a YINEepOAHbIX HAHOCTPYKTYPHPOBAHHbIX MaTepHanoB ¢
BbICOKOPa3BMTOH MOPUCTOH TEKCTVPOH M3 pacTHTENbHBIX KYJbTYp, npou3pactaowmx B PecrmyGnuke
KaszaxcraH. [1pakTHueckue pe3y:1bTaThl. nonyyeHHble r-xoi CynueBoH, MpoAeMOHCTPUPOBAH LLIMPOKHE
MepPCneKTHBbl B HCMONL30BAHMH HAHOCTPYKTYPHUPOBAHHbIX AKTMBHBIX YIJleH, TMOJIyHEHHBIX M3
paCTHTENbHOH KJIETYAaTKM, B KayecTBE COPOLMOHHBIX MaTepuanoB Ul M3BIEYEHHs [AparoueHHbIX
METAJ/UIOB, & TaKXKe 3JIEKTPOAOB 1718 IBVXCIOHHBIX 3/E€KTPHUECKUX KOHAEHCATOPOB M €MKOCTHOMH
JE€UOHHU3aLMH BOIBI.

B npouecce paboTel Haa nokTOpckoi aucceprauMed. r-xa Cynuesa ony6simMkoBana 6 Hay4HbIX
paboT v 4 cTaTbH, MHAEKCHpoBaHHble B Cxomyc. S HckpeHHe cuuTalo r-xy CynueBy XOpOLIMM Y4eHbIM U
npogeccHoHanbHbiM XMMHKOM. Ee aucceprauus Ha Temy “CHHTE3 W TMpPHUMEHEHHE HAHOMOPHCTBIX
YTAEPOAHBIX 3JIEKTPOAHBIX MATEPHaT10B Ha OCHOBE PACTUTENbHbIX BOJIOKOH” BHOCHUT OYE€Hb BaXKHbIH
BKJIaJd B pa3BUTHE COBPEMEHHOTO MaTepuanoBeldeHHUs. S ¢ HeTeprneHWeM XAy MPOJOJIKEHUS
MCCNIEI0OBATENBbCKUX paboT, NpoBoaAMMbIX r-xkoi CynueBoi U ee BKJIaaa B pa3BUTHE HAYKH W TEXHUKH B
Oynywem.

Hckpenne Bau,
/moanuce/
Kamap A66ac
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S, YaiixanoBa Dasmupa Opasraiauesna, IVH 910924400298, (yaocroBepeHue JTHYHOCTH
Ne 040688755, seimano MBJI PK ot 26.09.16 r. ne#icrButensHo no 25.09.2026 r.), HacTOAMINM
HOATBEPXKIAI0, YTO JaHHBIH IE€pPEeBOJ SBISETCS TOYHBIM HEPEBOIOM eHTa Mo
COOTBETCTBYET COJIEPIKAHHMIO OPHTUHANA TOKYMEHTA.
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