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Brahim Elouadi, Professeur
La Rochelle, le 10 September 2022

FOREIGN SCIENTIFIC ONSULTANT REVIEW
on the PhD thesis of Kaidar Bayan Berikuly
FOR THE FULFILMENT OF PhD DEGREE OF NANOMATERIALS AND
NANOTECHNOLOGIES

For the fulfilment of his PhD degree of al-Farabi Kazakh National University
(Almaty, Kazakhstan), Student Mr Kaidar Bayan Berikuly, has submitted the
manuscript entitled: “TTomydeHne yriepojHbIXx BOJOKOH Ha OCHOBE TEXHOTCHHBIX
OTXOJI0B ¥ MX TpakTHueckoe npumenenne (Production of carbon fibers on the basis
of technological waste and their practical application)”. The manuscript divided in

four parts, is written in Russian.
In Chapter 1 the Author summarizes the literature data he obtained on various

topics, such as: carbon fibers and precursors for their production; technology for
obtaining fibers by electrospinning; ways to apply carbon and composite fibers.

Chapter 2 is devoted to the description of the experimental part of the
dissertation, which includes methods for obtaining carbon pitches from industrial
waste; production of carbon and composite fibers by electrospinning; research
methods (electron microscopy, X-ray diffraction, IR spectroscopy, Raman
spectroscopy, etc.); as well as methods of using carbon and composite fibers.

The results and discussions are given in the third Chapter of the work, where the
Author presents the main data obtained because of the entire work: the
physicochemical and structural characteristics of the synthesized carbon pitches are
described; the main conditions for obtaining carbon and composite fibers were
determined, and the possibilities of their use as gas-sensitive and sorption materials
were also investigated.

A general conclusion is announced within the manuscript, but still needs to be
more detailed. The literature review concerns more than 150 references.
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For the final manuscript preparation, I would recommend a more detailed
Chapter to summarize the conclusions of the thesis, as well as an extended abstract in
English to give more international opening to the thesis and the related work.

Kaidar Bayan Berikuly published five articles on the topic of his dissertation,
which were published in international joumals, and actively participated in
discussions of the results obtained at international conferences and symposiums.

The experimental work carried out during this thesis by Student Kaidar B.B. has
allowed him to achieve many goals mainly for the obtaining carbon and composite
fibers using technological or plant waste and various functional additives to impart
desired physical and chemical properties and determining the features of the use of
the obtained fibers for sorption of metal ions and in gas sensitive materials.

During his PhD work Student Mr Kaidar B.B., has got great experience in the
elaboration and gained extensive experience in the field of obtaining carbon and
composite fibers based on technological waste. This is an original and very important
topic both for the understanding of the fundamental mechanisms as well as for
technological applications.

Student Kaidar Bayan Berikuly got knowledge and sound scientific results to
allow him to be fully qualifies for Degree of Doctor of Philosophy (PhD) of al-Farabi
Kazakh National University (Almaty, Kazakhstan) in the specialty “6D074000 —
Nanomaterials and nanotechnologies™.

This the reason why I support his work and give my permission for the
presentation of his PhD thesis in front of the Examination Committee that will be
designated by al-Farabi Kazakh National University (Almaty, Kazakhstan).
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Brahim Elouadi,
Professeur des Universités
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HayuHo-Texuuueckuii ueHTp yHuBepcutera Jla-Pomesns
Kadenpa xumun

IIpodeccop Bpaxum Dnoyanu
Jla-Pomesns, 10 Centsa6ps 2022

OT3bIB 3APYBEXXHOI'O HAYYHOI'O KOHCYJIbTAHTA
Ha nokTopckylo auccepranuio (PhD) Kaiinap basin bepiky/ibl Ha cOHCKaHHe
yuenoii crenenn PhD B 061acTi HaHOMaTepHaJIOB H HAHOTEXHOJIOTHH

JU1st 381U TBl IHCcepTalMOHHOM paboThl Ha couckanue crenenn PhD Kaiinap
Basin Bepikyiel, nokropant Kazaxckoro HaumoHanbHOro YHHUBEpCHTETa UMEHH
anp-®apabu (r. Anmarel, Kasaxcran), npencraBui pykonucs Ha Temy: «Ilonydenune
YTJICPOJHBIX BOJIOKOH Ha OCHOBE TEXHOTE€HHBIX OTXOJOB M HX IpaKTHYECKOe
npumenenue (Production of carbon fibers on the basis of technological waste and
their practical application)». Pykonucs coctout u3 4 yacTeif 1 HanKMcaHa Ha PYCCKOM
A3bIKE.

B nepBoii riaBe aBTOp NPUBOMKT JUTEPATypHbIE JAHHBIE, TOTyYEHHBIE UM IO
PasIMYHBIM TeMaM, TaKue Kak: YIJepOAHble BOJOKHA M IPEKYPCOphl JUIS HMX
NPOM3BOJCTBA; TEXHOJIOTHS IMOJNYYEHHUS! BOJOKOH METOIOM 3JIEKTPOCIHMHHMHIA,
CroCOOBI MPUMEHEHHS YTIIEPOAHBIX U KOMIIO3UTHBIX BOJIOKOH.

Bropas rnaBa MOCBANIEHAa ONMCAHUIO  BKCMEPHMEHTANBHOW  YacTH
AUCCEpTalliH, KOTOpas BKJIIOYACT METOAbl IOJYYEHHs YIJIEPOAHBIX CMOJ W3
NPOMBILIICHHBIX OTXOJIOB; IIOJyYEHHE YTJIEPOAHBIX M KOMIIO3UTHBIX BOJIOKOH
METOJIOM  OJIEKTPOCIMHHHHIA;  METOJAM  HCCNENOBaHMS  (3eKTpPOHHAs
MHKPOCKOIUs, peHTreHoBckas mudpakuus, WK-cnektpockomms, PamanoBckas
CIIEKTPOCKOIIHUSL K JIP.), @ TAKXKEe METO/aM MCIIONB30BAHMS YIIEPOIHBIX H
KOMITIO3UTHBIX BOJIOKOH.

Pe3ysbrathl 1 06Cy)KIeHHS IPUBEIEHBI B TPEThel [1aBe paGoThI, rie aBTOPOM
TIPE/ICTaB/eHbl OCHOBHbIEC JaHHBIE, TONyYCHHbIE B pPe3ynbTate BCel paGoTHI:
OMHCaHbI (PU3UKO-XUMUYECKHE M CTPYKTYPHBIE XapaKTEPUCTUKU CHHTE3MPOBAHHBIX
YTJIEPOIHEIX TIEKOB; ONPE/IENICHbl OCHOBHBIC YCIIOBHS MONYYEHHUs! YIIIEPOTHBIX W
KOMIIO3ULMOHHBIX BOJIOKOH, a TalOKe HCCIIE/IOBAHbl BO3MOXXHOCTH HX TIPUMEHEHHSI
B Ka4eCTBE ra304yBCTBUTENIbHBIX M COPOLIMOHHEIX MaTepHAIIOB.

OcHOBHO## BBIBOJI NPHBOAMTCS B PYKONHCH, HO OH HYXIaeTcsi B Gojee
noapobHom onucanuu. O630p JIMTEPaTyphl OXBATHIBAET Gonee 150 cCBUTOK.

Jlisl TIOATOTOBKM OKOHYATENBHOM DYKOMMCH sI GBI pekoMmeHnoBan Gonee
NoApoOHyI0 riiaBy, B KOTOPOH GYAYT KPaTKO M3JIOXKEHBI BHIBOJBI IMCCEepTaLMK, a
TaKOKe pacUIMPEHHYIO aHHOTAlMIO HA aHIJIMICKOM SI3bIKE, 9TOGBI MaTh Gobllce
MEKyHapOJHOE NPE/ICTABICHHE O TUCCEPTALUH 1 CBI3AHHON ¢ Heif paGore.

Kaiinap basn Bepikyisl omyGnukoBan msaTh craTeil rno Teme JUCCepTaLHH,
KOTOphIe OBLIM OIyOJIMKOBaHBI B MEXIAYHAPOJHBIX XyPHANAX, a TAKKe aKTHBHO



y4acTBOBall B  0OCYy)neHuu PE3YJbTaTOB, MONy4YEeHHBIX Ha MEXJAYHapOAHBIX
KOH(EPEHUHAX ¥ CHUMII03uyMax

IIpoBenieHHbIe  3KcnepuMenTaNbHEe paboThl 1O TeMe AUCCEPTALUOHHOH
pabotsl okTopanTa Kaiinap B.B. NIO3BOJIMIIM €My JOCTHYb [MOCTABJICHHOW LIEIH —
NONYICHHE  YITICPOAHBEIX K KOMIO3MIMOHHEIX BOJOKOH C NPUMEHCHHEM
TEXHOJIOTYECKAX W PACTHTENBHBIX OTXONOB M pa3nuYHBIX (QyHKIMOHAIBHBIX
06aBOK JUIsl IPUAAHHS 3a7aHHbBIX u3MKO-XMMHYEeCKUX CBOMCTB, M ONpe/eNeH e
0coOEHHOCTeH NpUMeHeHus [IOJTyEHHBIX BOJIOKOH Jyisi COPOLIMH MOHOB METAJLIOB
M B ra304yBCTBHTEIBHBIX MaTepuaax.

B xome cBoeit nokropckoit pabotsr noxropant Kaiinap B.b. ocoumn
XapaKTCPUCTHKH W MOJYYHNI 60NBLION OMEIT B chepe mosyyeHHs YIJIEPOIHBIX M
KOMIOSHIHOHHBIX ~ BOJOKOH Ha OCHOBE TEXHONOIMYECKHX OTXOHOB. DTO
aKTyalbHasi M O4YCHb BaXHAd TeMa KaK IIA MOHMMAHHS (yHIaMeHTAIbHBIX
MEXAHH3MOB, KaK 1 U TeXHONOrHYeCKOro PUMEHEHHMS..

Hoxropant Kaiinap Basy Bepikysisl nonmyunn 3maus u 060CHOBaHHBIE
HayqHbIC DPE3YNBTATBl M JOCTOMH MONYYHTH KBAIM(UKALHMIO YYEHOH CTEereHH
Hoxropa dunocoduu (PhD) Kasaxckoro HallMOHAJILHOIO YHHBEPCUTETA HMEHH aJIb-
®apabu  (r. Anmarts, Kazaxcran) 1o crienganbHocT  «6D074000 —
HaHomaTepHansl H HaHOTEXHOMOr UMy,

[losToMy s nommepxusaio ero paboTy M pjaro cBoe paspeleHHe Ha
NpEeACTaBJICHUE €ro AOKTOPCKOM AUCCEpTaluu  mnepen  DK3aMeHALlMOHHOM

Komuccuei, koTopas 6yner Hasnayena Kazaxckum HalmoHansHeIM yHUBEpCHTETOM
uMeHH anb-Mapabu (AnmMatsl, Kazaxcran).

/moanuchs umeercsy/

n-p bpaxum Dnoyanu
ITpodeccop ynusepcutera

/Pexgusumer ynueepcumema ykasamol 6 opuzunane/



TeKCT'HePeBOHTHOKyMeHTE C AHTIMACKOrO Ha pycckMit s136IK  BBIONHEH
nepeorukoM TpaHkaesoii Tynbaxan MyxraposHuoii

pecriybnuka Kaszaxcras, ropon Ammars;, HBanuare BockMoe OKTSAOpS /IBE THICSYH
B IATh BTOPOIO roJia.

[ToAmHCE: ﬁ%f ?é’«cucmwf'“\ Ly ctenies i leni . o\/,.,(&,\

Peciybnuka Kasaxcras, ropon Anmatel. [IBaauats BocsMoe OKTSIOps 1B€ THICSIYU
gBaguarh BTOporo roxa. 5, Koceimbaesa I'ymscym Kpiprei36exoBHa, HOTapuyc
ropofa ~ AJIMaTkl, TOCYJapCTBeHHas juueHsus Ne 0000756, BblmaHHas
MunncrepctBoM  fOctuimm  Pecniy6nuku  Kasaxcran, or 05.06.2000 roxa,
CBHJICTENILCTBYIO IOJUTMHHOCTD NOAMKMCH CJEeNaHHO#M IepeBOAYMKOM TpaHKaeBOM
['ynexan MyxtaposHoi, MMIH 800216400038. JInuHOCTH MOANMCABILErO TOKyMEHT
YCTaHOBJIEHA, IEECIIOCOOHOCTD U €0 MPOBEPEHHL.

3aperucTpupoBaHo B peectpe 3a Ne 675

B3EICKaHO roCy1apCTBEHHOM MOUUTMHBI HTH CMMA, OIlIa4eHHas
YacTHOMY HOTapHycy Bcero 1624 reure (8 T.4. 92 1r r/mu 1532 1r [1TX)
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