June 28, 2024
Re: Firuza Akhmetova

Al-Farabi Kazakh National University

71 Al-Farabi Avenue

050040, Almaty, Kazakhstan

Review from the scientifi¢'co-advisor of the dissertation entitled «Development of
composite catalysts based on modified natural zeolites for polymer waste recycling
processes» of Fimza Akhmetova, PhD candidate at Al-Farabi Kazakh National
university, specialify '6D073900 - Petrochem istry

Dear PhD Committee,

Akhmetova Firuza's work is devoted to the production, comprehensive analysis
and testing of new composite catalysts modified on the basis of natural zeolite to
implement the technology of thermocatalytic processing of industrial carbon-containing
waste, Such as household waste, plastics and heavy petroleum products, into motor fuel
and valuable organic compounds. The subject of scientific research is the dévelopment
of composite catalysts based on modified natural zeolite for the processmg of polymer
waste.

I would like to inform you that Akhmetova Firuza, a graduate stud}qnt at the
Faculty of Chemistry and Chemical Technology of Al-Farabi Kaz National
University, has successfully researched the production of alumina talysts bascd on
Mo, W for processing polymer waste and physico-chemical analysm of such catalysts
as XPS, XRD, BET, FTIR, DRIFT, TGA for studying the chemical structure of
catalysts. During the scientific internship, the topic of her research “Development of
composite catalysts based on modified natural zeolites for polymer waste recycling
processes” was discussed in order to prepare her dissertation and scientific work.

For theseé reasons, I believe that doctoral dissertation fully meets the internatio
scientific requirements for writing a doctoral dissertation for the degree of Doctor’ of
Philosophy (PhD). This work was carried out at a high scientific level, and 1
recommended that he be awarded the degree of Doctor of PhllBSDphy before the
appropriate defense gf the work.

I congratulate Firuza Akhmetova for the enthusiasm and eﬁiclency she shd@ved
in conducting this research, as well as his consultants from ~.->;:--"'
~ during the candidate's tenure. :

Smcetehﬁ

.Prof.I__)r’. Huseyin Arbag
Gazlemvemty
Chémical Engineering Department
Ankara, Turkey

e-mail: huseymarbag@gmml .com
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AN | 28 Mayceim, 2024
- ®upysa AXMeToBara
On - dapabu ateiEaars! Kasak YITTBIK VHHBEPCHTETI
an-®apabu faHFbLIbl 71
050040, Anmatsl, Kazakcran

6D073900 - Mynalixumusi MaMaHALIFbI OOHBIHIIA T - ®apadu atpingarsl Kaszak
YITTBIK yunnepcmenum PhD kauguaatrel  @Pupy3a AXMeTOBAHBIH "Tlonumep
KAJABIKTAPBIH OHAey YpAici ymiH MoauHUHpIEHIeH TabuFu LEOJUT Herisinaeri
KOMIO3MTTi KaTaam3aTopaap skacay' aTThl AHCCEPTAUUACHIHBIH FHLIBIMH JKeTeKIIiciHin
mOoJTybl.

Kypmerti PhD keneci,

. AxmeroBa QupY3aHBbIH XKYMBIChI TYPMBICTBIK KAJABIKTAP, [1aCTMAcCa XKoHe ayBIp MyHAH
@HIMIEP] CHIKTBI KypaMbIHa KemipTeri 6ap OHEPKACIITIK Ka/bIKTap/ibl MOTOP OTBIHLIHA JKIHE
KYH/Ibl OPTaHUKANIBIK KOCBUIBICTAPFa TEPMOKATATHTUKANIBIK OHCY TEXHOJOTHACHIH SHII3y YILiH

' TaOHFH IEOJUT HETi3iHAe MOAMGHKaLUAIaHFaH JKaHa KOMMO3HLHAJIBIK Ka'ranma'ropnapnm

- eHzipyTe, KeleH/i TanjayFa jKoHe ChIHAayFa apHaifad. FBUIBIMH 3€pTTey MoHI ToMMMepi
| KayIBIKTap/Ibl OHJIEYTe apHaIFaH MOAU(BHKAIMATAHFAH TAOUFH ICOIUT HEeri3iHJeri KOMIO3HTTIK
KaTaIH3aTOpJIap/B! XKacay GombIn TabpIIambl.
On-®apabu  atbiHAars! Kazax YITTBIK YHUBEPCUTETIHIH XWAMHS JKOHE XHMHSAIBIK
TEXHOJIOTMsl cbaxyms'rermm JIOKTOpaHTbl AxMeToBa Dupysa noaumep Ka/l/bIKTAPBIH OHACYTE
appanran Mo, W Herizingeri KOMIIO3UTTI KaTalM3aTopiap OHMIPICIH COTTi 3epTTEreHiH
xaﬁapnaﬁubm. Ka-pastgxsaropnapmm xumusutelk, Kypeuteivein XPS, XRD, BET, FTIR, DRIFT,
TGA cﬂmm Ka'rama'ga'ropnap,um DHIMKANBIK-XMMASIIBIK TAIJay apKbUIbl 3epTTefi. FhuibiMu
TabeJIHMJI&Mﬁ ﬁapbjc:mﬂ,na (OHBIH JIMCCEPTALMACBIN JKOHE FBUIBIMH OKYMBICHIH madbHaay
'l{aMIHICI‘ame OHIIeY Ypmm YIIiH MOAWGUIMPIIEHTeH TaOUFH LEOTUT

pexcemn anynm YCHIHAMBIH,
am’* OCH aep"rreym Kyprisyzeri BIHTa-mlr‘epl MEH THlM,I[lHlT‘l YIIiH,



Men, Kenxeraesa Juana Cepux6oa0BHA, Oy KyKaT TYNHYCKabIFBIHA COUKECTIriH jkaHe
AYPBIC ayAapFaHbiFbiHa KOJBIMABI KOHBII pacTaiMBIH.
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WM «TRANSLATION SERVICES PRO»
WCHMWH 830416450513
KeHwetaesa [lnaHa
AynapmalisiTepesoaumk

Cort; +7 747 580 89 48

, Kubipma GipiHwi kapaiita eki MbIH OkubipMa TepTiHwi »kbul, Men MycaraeBa Aiirepum

ks Maxkcarosna, Kaszakcran Pecry6inkacs! Oainer MUHUCTpAiriHeH Gepinren Ne21015147-canpi

i‘ 15 cayipae 2021 sKbUTHI THIIEH3USACHIHBIH HETi3iH/Ie SpeKeT Kacay bl AJMATHI KANackl HOTAPHYCh

' aynapmaumbiHbiH - Kemkeraesa  uana  Cepux0oi0BHA — KOJBIHBIH — TYNHYCKAIBIFBIH
KyoNaHABIPaMbIH. AyJapMAalUbIHBIH JKeKe 0achl AHBIKTANALI, SpeKeT KaOileTTiliri KoHe
OKINeTTiNiri TeKcepin.
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