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Review letter of Ph.D. thesis for Indira A. Smagulova

Please find below my very positive endorsement and review letter for the Ph.D. thesis of Indira A.
Smagulova, Ph.D. candidate. I serve as an external co-supervisor for her Ph.D. thesis:

“Oxidative reactions catalyzed by metal-polymer complexes”.

The thesis is aimed at the development of effective mixed catalytic systems based on metal-polymer
complexes of palladium(II) chloride with polyvinylpyrrolidone or polyethylene glycol polymers with
various cocatalysts such as sodium nitrite or polymer complexes of copper(II) chloride or iron(III)
chloride. PhD student Smagulova also describes a biocatalytic system based on catalase immobilized
in the matrix of amphoteric cryogel. The results from these catalyzed oxidation reactions of octene-1
or alcohols by sodium bromate, potassium peroxodisulfate, hydrogen peroxide, oxygen or air in a
flow reactor or in a batch reactor have been published in peer-reviewed scientific journals as listed
below:

1) D.N. Akbayeva, G.A. Seilkhanova, B.S. Bakirova, [.A. Smagulova, A K. Salkhay, A K.
Borangaziyeva. Studying the composition of complexes on the basis of palladium(II), copper(II),
iron(I1T) chlorides and polyvinylpyrrolidone. News of the Academy of sciences of the Republic of
Kazakhstan. Series chemistry and technology. 5 (2019) 92-99. https://doi.org/10.52014/2019.2518-
1491.59 (Q3, SJR =0.27)

2) B.S. Bakirova, I.A. Smagulova, D.N. Akbayeva, G.A. Seilkhanova. Synthesis and study of
the composition of a polymermetallic complex based on copper(Il) chloride and polyethylene glycol.
Herald of the Kazakh-British technical university. 2 (2020) 59-67.

3) D.N. Akbayeva, B.S. Bakirova, .A. Smagulova, D.E. Rsaldina. Catalytic activity of
bimetallic catalyst Pd(11)(PVP)-Cu(I)(PVP) in oxidation of octene-1. Materials today: Proceedings.
31 (2020) 572-575. https://doi.org/10.1016/j.matpr.2020.06.521 (Q2, SIR =0.45) .

4) 1. Smagulova, G. Tatykhanova, A. Shakhvorostov, D. Akbayeva, S. Kudaibergenov.
Oxidation of iso-propanol and n-butanol by catalase encapsulated within macroporous polyampholyte
cryogel  matrix.  Polymers  for  Advanced Technologies. 32 (2021)  3817-3826.
https:/doi.org/10.1002/pat.5396 (Q2, percentile 84, SIR = 0.59) o

5) B.S. Bakirova, I.A. Smagulova, D.N. Akbayeva. Synthesis and characterization of copper(II)
chloride complexes with non-ionic polymers PEG and PVP. Chemical Journal of Kazakhstan. 2
(2022) 142-152. htps://doi.org/10.51580/2022-2/2710-1185.73 ‘

6) D.N. Akbayeva, L.A. Smagulova, K.S. Maksotova, B.S. Bakirova, G.S..”l“atykhanovai
Kudaibergenov. In situ entrapment of catalase within macroporous cryogel matrix for ethano

idation: batch reactor. Catalysts. 13 (2023) 1075 (1-17). (Q2
oxidation: flow-through mode versus y.

IpoueHTHIb 86) (Q2, percentile 86, SJR = 0.69)




7) D.N. Akbayeva, LA. Smagulova, A. Timurkyzy, B.S. Bakirova. Complexes of

polyvinylpyrrolidone and polyethylene glycol with palladium(II) ions: ot p
activity. Chimica Techno Acta. (2023) (accepted) (gJ R= gr?g )Qlf)ns' characterization and catalytic

Indira’s thesis is a compil.ation of coherent, well-written chapters. The argumentation is convincing
and the references to the literature are selected very well and up to the state of the art. The results of
PhI\) student Smagulova’s research are all published in seven peer-reviewed journals of chemistry.

During her thesis research, Indira wanted to visit the Laboratory of Inorganic Chemistry at
Department of Chemistry at Technical University of Kaiserslautern in 2019. I served as a professor-
in-charge of this laboratory. I had signed a supervisor agreement in September 2018 and Indira had
obtained the invitation, visa and a plan for research work in Kaiserslautern. Due to the COVID
outbreak in early spring of 2019 the whole arrangement could not be continued. For this reason Indira
had to complete her research work at the private “Institute of Polymer Materials and Technology”
under the supervision of Professor Kudaibergenov Sarkyt. A slight modification of the research
subject was therefore necessary, but this did not affect the primary goals of this research subject.

As a conclusion I highly estimate the PhD thesis written by Indira A. Smagulova. Indira’s Ph.D. thesis
fulfills all criteria valid for PhD dissertations in chemistry and made an excellent impression on me.

Sincerely,

(47 S

Apl. Prof. Helmut Sitzman
apl. Prof. Dr. H. Sitzmarn
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> Hasi OLCHKa W OT3BIB Ha AUCCePTALOHHYIO paboTy
CMmaryosoit Uunuper A, COMCKATeNsl ydeHOo#t cremeny J0KTOpa dunocoduu (PhD). S

ABJIAIOCH 3apYOEKHBIM PYKOBOAUTENEM MO JUCCEPTALMONHO paboTe Ha Temy:
Oxucnumenvvie peakyuu, kamanusupyemolie komniexcamy memann-nonumep”.

Huccepranust Hampasiena wua Pa3paboTKy 3Gh(EeKTUBHBIX CMemaHuEX KaTaJIUTHYECKUX
CUCTEM Ha OCHOBE KOMILIEKCOB METalT-IoNMMeEp  xopuna namtanusa(ll) ¢ IOJINMEPAMU
MOTMBUHAITUPPONIUIOHA U HOMMITUICHIIIAKONS C pasIudHbIMH COKaTaIM3aTopaMu, TAKUMHU
KaKk HUTPUT HATPHs, a TAKOKe MONUMEP-METAUIMYECKAE KOMILIEKCE] xnopuna Meau(Il) wnm
xnopuna sxenesa(Ill). Couckarens yuenoii crenenn moxropa ¢uinocopuu (PhD) Cmarynosa
M.A. Takke omnuceiBaer OMOKATAIUTUYECKYI0O CHCTEMY Ha  OCHOBE KaTaJaskl,
MMMOOUIN30BaHHYIO B MATPUILy aM(OTEPHOT0 KpHOTeJIs. Pe3ynpTaThl 3THX KATATU3HPYEMBIX
peaKIuil OKUCICHUsS OKT€Ha-1 M CIUPTOB GpOMaToM HaTpus, NIEPOKCOTUCYNBGATOM Kallus,
TIEPCKUCBIO BOJOPOJA, KHCIOPOJOM H BO3AYXOM B NPOTOYHOM PEAKTOPE W B DPEAKTOPE
IIEPUOANYECKOrO AEHCTBHS OBUIM OIYOIMKOBAHEI B PELIEH3UPYEMBIX HAYUHBIX JKypHANAX,
IIEPEYUCIIEHHBIX HIDKE:

1) Akbayeva D.N., Seilkhanova G.A., Bakirova B.S., Smagulova LA., Salkhay AK,
Borangaziyeva A.K.. Studying the composition of complexes on the basis of pall;a\du;m(ll), ]
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4) Smagulova L., Tatykhanova G Shakhv .
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aypnan Kasaxerama. - No2. - 2022. - C. 149, Py ;
0) S K 1/\ .lib‘a’yczva D‘N;’ S““"g"'ova L.A., Maksotova K.S., Bakirova B.S., Tatykhanova
G. : _\'Uf aqqgmw S:l:.. ‘ln SlAtll Entrapment of Catalase within Macroporous Cryogel
Matrix for Ethanol Oxidation: Flow-through Mode versus Batch Reactor Catalysts. — 2023
= Vol.13. = P. 1075 (1-17) (SIR = 0.69, Q2) ' o '
7) . ’Akl?'fly(_wa D.N.. Smagulova LA, Timurkyzy A., Bakirova B.S.. Complexes of
POI_\"\’H}) 1}’}’}1(.)11d0113.811d polyethylene glycol with palladium(II) ions: characterization and
catalytic activity. Chimica Techno Acta. — 2023 — Vol.10(3). — P. 1-6.
https://doi.org/10.15826/chimtech.2023.10.3.01 (SJR =0.15, Q4)

Juccepranmonnas pa6ora Mumups: IPEACTAB/IIET COOOM IOCIENOBATENBHYIO, XOPOIIO
HAMHCaHHYI0 paboTy. AprymeHramus yGeIuTenbHa, a CChUTKM Ha JTUTEPATYpy NOA0OpaHBI
OHYCHb YIa9HO U COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO. BCe pesynbTaTsl HMCCliemoBaHMiA
nokropanta CMarymnoBoit M.A. omy6IMKkoBass! B ceMu PEUEH3UPYEMBIX HaAYYHBIX JKypHaaax
N0 XUMMUH.

B xome mwmccepranMoHHOro uccnenoBaHus VHawpa XoTena IIOCETUTH J1abOpaTOPHIO
HEOPraHMYECKOM XMMHM XMMHYeCKoro dakynprera TeXHHMYECKOro YHUBEpCHTETA T.
Kaitzepcirayrepna B 2019 rony. A aBisics npopeccopoM-pyKOBOAUTENEM 3TOH 1ad0paTOpHH.
B cenrsobpe 2018 roma s moAmucan JOroBop O pyKOBOACTBE, a Mumupa mnomyduna
npuriaileHye, BU3y ¥ IUIaH HaydHoH pabotsl B T. KansepcmayTepe. B CBS3M CO BCIBIIIKOH
COVID B gauase BecHbl 2019 I. Bce JOrOBOPEHHOCTH HE MOTIIX OBITH NPOIOJDKEHBL. [T03TOMY
Wumupa Obuta BBIHY)KJEHA 3aBEPLIMTH CBOIO HAYUIHYIO paboTy B HacTHOM YuYpexIeHUU
"MHCTUTYT MOJUMEPHEBIX MaTEpUalloB U TEXHONOTHHA" IO PYKOBOACTBOM Ipodeccopa JI.X.H.

Kynaitbepregopa Capxplta. B cBA3M C OTHM TPHIILIOCE HECKOJIBKO H3MEHHUTh TEMY

JcclieJ0BaHys, HO 3TO HE [TOBJIUAJIO HA OCHOBHBIC LCJIH pa6OTbI.

B saxgroueHue. 4 BLICOKO OLIEHUBAIO JUCCEPTALHOHHYIO paGoTy, HanucanHyo CmarysoBoH
9

Unaupoii A. Jloxropexas auccepraius MHapet OTBEUACT BCEM KPUTEPHAM, NPEARABICMAR
K IIOKTOpCKI/'IM JCCepTAILAM 110 XHMHUH, 1 IPOUSBEILA HA MEHL TIPEKPACHOS BIEHATIEHLE:

C yBaxkenuem,

Monnuce umeercs/ HH
Mpodeccop, m.x.1. XempMyT SUTIMA



