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of Ph.D. thesis
for Botagoz Bakirova

Title of Ph.D. thesis:

,Catalytic Transformations of Olefins*

The thesis of Botagoz Bakirova is aiming at the development of effective mixed catalytic
systems based on polymetallic complexes PdCl>-PVP, PdCL-PEG, co-catalysts (CuCl,-PVP,
CuCl-PEG, FeCl3-PVP, FeCl;-PEG, NaNO,) (where PVP - polyvinylpyrrolidone, PEG -
polyethylene glycol) and inorganic oxidants (KIOs, NaBrOs, NazS:0s, K2520s) in biphasic
aqueous-organic media in an inert and oxygen atmosphere for the oxidation of octene-1 under
mild conditions to obtain useful organic fine chemicals from cheap starting materials, the
study of kinetics and the establishment of key stages, optimal conditions, and the calculation
of the kinetic and activation parameters of the process. The results were published in the
following articles:

1) B.S. Bakirova, D.N. Akbayeva, G.A. Seylkhanova, A.K. Borangaziyeva. Features of
complexing processes of a palladium(Il) ion with a polyvinylpyrrolidone, News of the
Academy of Sciences of the Republic of Kazakhstan. Ser. of chemistry and technology. 4
(2016) 48-54. (in Russian) s

2) Patent for the useful model Ne 2283 Republic of Kazakhstan. Way of
- orthophosphoric acid obtaining / Akbayeva D.N., Seilkhanova G.A., Imangaliyeva A.N.,
Kenzhalina Zh.Zh., Bakirova B.S., Bektigulova A.N. — publ. 26.12.2016; bull. — Ne 6b.

3) D.N. Akbayeva, G.A. Seilkhanova, B.S. Bakirova, Zh.Zh. Kenzhalina, M.V.
Tomkovich, V.V. Sokolov, A.K. Borangaziyeva. Physical and chemical characteristics of a

complex on the basis of copper(II) chloride and a polyvinylpyrrolidone, News of the Academy

BB-Chemie-Sitzmnann



of Sciences of the Republic of Kazakhstan. Ser. of chemistry and technology. 4 (2017) 19—
25. (in Russian) '

4) D.N. Akbayeva, B.S. Bakirova, G.A. Seilkhanova, G.A. Kadirkulova. Synthesis and
study of structure of the iron chloride-polyvinylpyrrolidone complex, Bulletin of the
Karaganda University. Chemistry Series. 3 (2018), accepted.

5) D.N. Akbayeva, B.S. Bakirova, G.A. Seilkhanova, H. Sitzman. Oxidation of octene-
1 in the presence of palladium-polyvinylpyrrolidone complex, Bulletin of Chemical Reaction

Engineering and Catalysis. 3 (2018), accepted. (CiteScore in Scopus 2018 = 0.58, Q3).

Botagoz’s thesis is a compilation of several chapters all logically separated and published or
in preparation for publication. Botagoz’s publication record is a typical for Ph.D. students in
Chemistry also at our university, where three peer-reviewed publications are very agreeable.
Botagoz has published (as co-author) three manuscripts in peer-reviewed journals of
chemistry and chemical technology and a fourth publication manuscript has been accepted,
and she also holds one Kazakh Patent.

During her thesis research, Botagoz has visited the Laboratory of Inorganic Chemistry at
Department of Chemistry at Technical University of Kaiserslautern in 2016 and 2017. 1 served
as a professor-in-charge of this laboratory, where I saw B. Bakirova get acquainted with our
laboratory setup quickly, productively and in a professional manner. I also had the opportunity
to interact with Botagoz at the 4" International Russian-Kazakh Scientific and Practical
conference “Chemical technology of functional materials” in 2018 which held in Almaty.
Botagoz is a very good chemist, works skillfully and very efficiently and is very well prepared
to defend her thesis and launch a new chapter in her scientific career.

In summary my endorsement and review letter for the Ph.D. thesis of Ph.D. candidate Botagoz
Bakirova are enthusiastic. I am very supportive and pleased with the progress of Botagoz
made towards earning Ph.D. degree. The quality of Botagoz’s Ph.D. thesis is excellent.

Sincerely,

4t R

(Apl.-Prof. Dr. H. Sitzmann)

Kaiserslautern, October 5%, 2018

apl. Prof. Dr. H. Sitzmann

Technische Universiiat Kaiserslautern
Fachbereich Chemie
Erwin-Schrédinger-Strale
67663 Kaiserslautern



Peniensus na quccepranmonnyro pabory BakipoBoii Borares CaHaTKbI3bI
«Karammrnyeckue npeBpaiieHus oJiehuHOB»

Juccepraraimonnas paGora bokipoBoit borares HampasieHa Ha pa3BUTHE
3(QGEKTUBHBIX CMEMIAHHBIX KATATUTHYECKMX CHCTEM HA OCHOBE TOTMMEPMETaTTHIECKIX
KkomriekcoB PACI-TIBII, PACL-IIDI, co-karamuszaropsl (CuCle-TIBII, CuClz-I19T,
FeCl:-IIBII, FeCl:-IIDI, NaNOz) (rme [IBIl-nonusuaminupposnuaon, I191-
MOJIMITUIIEHIVIMKONIB) W Heopranuuyeckux okucaureneir (KIOs, NaBrO;, NazS;0s,
K2S:08) B OuQasHBIX BOIHO-OPraHWYECKUX CpelaX B HHEPTHOH M KUCIOPOIHON
atMocdepe Ul OKHCIEHHA OKTeHa-1 B MSAMKMX YCIOBMAX C LENBIO TONYYEHHUs
NPAaKTUYECKU BAXKHBIX OPTaHWYECKUX COEJAMHEHHI U3 JIEHIEBBIX UCXOIHBIX MaTEPHANIOB,
M3yYCHHE KMHETHKHA W YCTaHOBJICHHE KIIIOYEBBIX CTalWil, ONTUMAIBHBIX YCIOBHHA, U
pacyeT KUHETUYECKMX M aKTMBAalUMOHHBIX IapaMeTpOB IMporecca. Pe3ymbrarsl ObUIH
011y OJIMKOBAHBI B CJIEAYIOIIMX CTAThIX:

1) b.C. bakuposa, JI.H. Ax6GaeBa, I'.A. Ceitnxanosa, A.K. Bopanrasuesa
OcobOeHHOCTH  TpOIeCCOB  KOMIUIEKCOOOpaszoBanus uoHa mnamwtamus(Il) ¢
TOJUBUHWITIAPPOIUIOHOM,

WszBectns HanmonansHoit akagemun Hayk Pecrry6inkn Kaszaxcran, Cep. Xumuu u
TexHosorun. 4( 2016) 48-54.
2) Ilarenr na mnomesnyto wmoxenb Ne 2283 Pecny6nmka Kazaxcran. Croco6

nosyyenus opropocpopHoit kucnotel/ AxbaeBa JI.H., Ceiinxanosa [.A.,
NmanrammeBa A.H., Kemxamuna XK., bakuposa b.C., bekrurymosa A.H. -
omy01. 26.12.2016; 6ro. - Ne 66.

3) JI.H.AxGaeBa, I'.A. CeiinxanoBa, b.C. bakuposa, XK. Kemxkamuna, M.B.
TomkoBuu, B.B. CokomoB , A.K. bopanrazueBa ®U3NKO-XUMHYECKHE
XapaKTepUCTUKA  KOMIUIEKca  Ha  ocHoBe  xjopuaa  meau(Il) u
NOJUBUHUINUpPpouIoHa, M3Bectus HanronansHoit akagemMun Hayk PecryOaukn
Kazaxcran. Cep. xumuu u texuosoruu. 4( 2017) 19 - 25.

4) D.N. Akbayeva, B.S.Bakirova, G.A. Seilkhanova, G.A.Kadirkulova Synthesis and
study of structure of the iron chloride — polyvinylpyrrolidone complex, Bulletin of
Karaganda University. Chemistry Series. 3(2018) (B neuaTn)

50 D.N. Akbayeva, B.S.Bakirova, G.A. Seilkhanova, H. Sitzmann Synthesis,
characterization, and catalytic activity of palladium-polyvinylpyrro-lidone

complex in oxidation of octene-1, Bulletin of Chemical Reaction Engineering and
Catalysis. 3(2018), ( CiteScore ot Scopus — 0,58, Q3)

JuccepraumonHas pabota borares cocToMT W3 HECKONBKUX uacTei, JOrMYecKH
pas/ieNieHHbIX U OIMyOJMKOBaHHBIX WM MPUTOTOBICHHBIX [UIs TyOauKaiuu. [Tyoaukanmu
borares sBisrorcs TunuuHbIMU 17151 Ph.D cTy1eHTOB B 06/1aCTH XMMMH TaKKe U B HalIeM
YHUBEPCHUTETE, TJ€ TPU pELEH3UpyeMble MyOIUKalMu OYeHb IpuemiieMbl. borares
omy0iMkoBana (KaKk COaBTOpP) TPU CTaThbd B PELEH3UPYEMBIX KypHAlax MO XUMHHU U
XUMHYECKON TEXHOJIOrMU M OblIa NMPUHATA YeTBepTas MyOJMKallMs, ¥ OHA TAKKE UMEET
O/IMH Ka3aXCTaHCKUM TaTeHT.

[Ipy  BBINOJHEHMH JMCCEPTALMOHHOW HaydyHOHM paGoThl, boTares mocerwia
71abopaTopui0 HEOPraHWYecKoi XuMuM Kadeapbl xumuu TexHuyeckoro YHHBEpCUTETA



IlepeBon  noxymenta ¢ AHIIMHCKOTO SI3BIKA Ha PYCCKHI S3BIK BBITOJIHEH IIEPEBOTUHKOM
ropona Anmatsr, PecrryGmuxy Kasaxcran Tamtueroit Pozoji AXMeToBHOI TpuamaToe ampeJs,
ABE TBICSYM N€BATHAALATOrO ropa,

PecnyGnuka Kazaxcran, ropoJx AnMarer.

TpnuuaToe allpeJisl OBE TBICSYH ACBATHAALATOTO I oga

51, Beprkanosa 3os baiimanTaesna, HOTapuyc ropoga AnmMarsr, ACHCTBYIOMWMi Ha OCHOBAHHK JIHIIEH3HU]
Ne 0000230, BBIJAHHOMH MHHPICTCpCTBOM focTumu Pecrty6 mku Kazaxcran 30.09.1998 rona,
CBHICTEIBCTBYIO MOMTHHHOCTE TIOIUCH, COBEPIICHHOM nepeBoxunkom Tamtueroit Pozoii
AxmeTtoBHOH. JInurOCTE HoanucaBLIeH fOKyMeHT YCTaHOBIICHA, IEECIOCOBHOCTS, U MOTHOMO S ee
IIPOBEPEHEL.
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