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Review letter of Ph.D. thesis for Anel Kapar
[ am providing a review letter for the Ph.D. thesis for Anel Kapar, the Ph.D. candidate. I serve as an
external Ph.D. co-adviser for her Ph.D. thesis titled:

“Modeling of solid-phase microextraction of volatile organic compounds from
environmental objects”

The quality of the submitted thesis is excellent. The research is novel and significant.

Anel’s Ph.D. research project aims to improve the efficiency of analytical methods development for
environmental analytical chemistry based on solid-phase microextraction (SPME) using computer
modeling. The scope of the computational models included processes occurring during SPME of
environmentally important volatile organic compounds (VOCs), including benzene, toluene,
ethylbenzene, and o-xylene in air, water, and soil.

Anel developed computational models for simulating the effects of extraction parameters on SPME
of VOCs using the finite element analysis platform and COMSOL Multiphysics. The modeling used
existing physical chemistry theories and models.

The results of the research were published in the following articles:

1) Anel Kapar, Aset Muratuly, Dina Orazbayeva, Nadezhda V. Bakaikina, Bauyrzhan
Bukenov, Bulat Kenessov. Modeling the effect of temperature on solid-phase
microextraction of volatile organic compounds from air by polydimethylsiloxane coating
using finite element analysis. Analytica Chimica Acta, 2022, 1195. (Impact Factor =5.7).
doi.org/10.1016/j.aca.2022.339431

2) Aset Muratuly, Anel Kapar, Bulat Kenessov. Modeling headspace solid-phase
microextraction of volatile organic compounds from water samples with porous coatings
using finite element analysis, Advances in Sample Preparation, 2022, 3, 100030. (Impact
Factor = 5.2). doi.org/10.1016/j.sampre.2022.100030

3) Bulat Kenessov, Anel Kapar. Optimization of solid-phase microextraction of volatile
organic compounds from dry soil samples by porous coatings using COMSOL
Multiphysics; Chemical Bulletin of Kazakh National University, 2022.
https://doi.org/10.15328/cb1300.

Anel's Ph.D. thesis is a compilation of several chapters that are logically separated. Anel’s
publication record is similar to average compared with expectations for a typical Ph.D. student in




Chemistry at our university, where 3 peer-reviewed publications are the norm, but students can
defend theses without all papers published.

Anel has published 1 paper as the first author and made major contributions to 2 peer-reviewed
papers.

Anal is an excellent chemist and is very well prepared to defend her thesis and launch a new
chapter in her scientific career.

In summary, I am very supportive and pleased with Anel's progress towards earning a Ph.D.
degree.
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OT3bIB HA JOKTOPCKYI0 AuccepTanuio Anesb Kanap

b3 NpeaoCTaBJIsAl0 OT3bIB HA JOKTOPCKYIO AHUCCEpPTALIHIO Anesb Kanap, KaHau/JiaTa
HayK. 1 ABJIAI0CH BHEIIHUM COPYKOBOJUTEJIEM €€ AOKTOpCKOﬁ JUccepTaluy 1o TeMe:

«Modeauposarue meepdodasHoll MUKPOIKCMPAKYUU AeMYHUX OP2AHUMECKUX COLOUHEHUL
u3 06vekmos okpycaroujeli cpedol»

KauecTtso npejcTaBJieHHOU AucCCepTaliy MPeBoCX0HO. HccnepoBaHue oTin4aeTcs
HOBHM3HOM W 3HAYMMOCTBIO.

HccnepoBarenbekuit mpoekt AHesb B paMKaX JOKTOPCKOH JMCCEpTAllMM Harpas/eH Ha
noBblleHHe 3G PEeKTHBHOCTH pa3pabOTKK aHATMTHYECKHUX METO/IOB /Il 9KOJIOTHYECKOH
AHAJIMTHYECKOM XMMHH Ha OCHOBE TBepA0da3Hoil MUKpo3KcTpakLyuu (TOM3) ¢ noMouibo
KOMITbIOTEPHOTO MOJie/inpoBaHusl. B chepy npuMeHeHHs BbIYUCAWUTEJbHBIX MoJesei
BOLIJIIM  MpOLeCcChl, npoucxofsiue B Xxofe TOPMI 3KOJIOTHYECKH BaXKHbIX JIETYYHX

OpraHuveckux coepuHeHur (JIOC), Bkitoyass 6€H30J1, TOJIYOJ, ITUAGEH30N U 0-KCUAOA B
BO3/lyXe, BOJIe U MOYBe.

AHenb pa3pa60'rana BbIYHC/IIMTE/NIbHbIE MOAENH JJIS  MOJEJHMPOBAHUA BJIUSHUSA
IapaMeTpoB 3KCTPAKLMUU HaA TBepAO(i)aBHYiO MHKPO3KCTPAKLUUIO JIETYYUX OPraHUYEeCKUX
COeIMHEHUH C UCMO0JIb30BaHUEM lUlaT(l)Oprl dHaJIu3a MEeTOJI0M KOHEYHbIX 3JIEMEHTOB U

«COMSOL Multiphysics». [pu Moze/IMpoBaHUH HCIIOJNbL30BANHCh CyLIEeCTBYIOLHE TEOPHHU
U MoZiesId GU3UYECKON XUMHH.

PeByJ]bTa'l‘bl HCCJIeIOBaHUS ObLIU OﬂYGJIHKOBaHbI B CJIEAYIOLHUX CTATbhAX:

1) Anenp Kanap, Acet Myparty.bl, /luna Opa36aeBa, Hagexzaa BacuibeBHa Bakaiikuna,
Baybipxan BykenoB, Bynar KenecoB. MojennpoBanue BIMAHHMS TeMIepaTypbl Ha
TBepA0da3HYI0 MHKPOIKCTPAKLMIO JIETYYHX OPraHH4eCKHUX COeJMHEHHH W3 BO3AyXa ¢
MOMOLIBIO MOJMAMMETHUJICHIOKCAHOBOTO MOKPBITHS C HCMOJIb30BAHUEM aHaIH3a METOA0M

KOHe4HbIX 3/ieMeHTOB. Analytica Chimica Acta, 2022, 1195. (MMnakt-gakrop = 5,7).
doi.org/10.1016/j.aca.2022.339431

2) Acer Myparysbl, Anenb Kanap, Bysar Kenecos. MoaenvpoBanue TeepaodasHoii
MUKDO3KCTPAKLMK JIETY4HX OPraHHYecKHX COEJMHEHHH W3 MpoG BOABI C MOPHCTHIMM
NOKPLITUAMH C MOMOL{bIO aHaJIH3a METO/|OM KOHEYHbIX a/leMeHTOB, Advances in Sample
Preparation,2022,3,100030.(MImnakr-daxrop=5,2).
doi.org/10.1016/j.sampre.2022.100030

3) Bysar Kenecos, Anenb Kamap. OnTumusaius TBepA0dasHON MHKDPOIKCTPAKLHH
JeTyYnx OpraHMYecKHX COeJIMHEeHWH K3 00pasloB CyXOH MOUBI C TIOPHCTBIMI
NOKPBLITHAMH C UCIIOJIb30BAaHHEM «COMSOL Multiphysics»; Chemical Bulletin of Kazakh
National University, 2022. https://doi.org/10.15328/cb1300

JlokTopckas  aucceprauus  AHeJib  TPEACTaBJSIET co00H COOPHHK H3 HECKOJbKHX
JIOrHYecKy pas/iesieHHbIX rias. KoiniecTso nyGJAHKALHiT AHelb COOTBETCTBYET CPeAHEMY




YPOBHIO 110 CPABHEHHUIO C OXXKHAQHUAMU TUITHYHOTO KaHAW/laTa HayK 10 XUMHUHU B HalleM

YHUBEPCHTETE, Tle 3 peueH3upyeMble Ny6iuKaLuu SBAAIOTCS HOPMOH, HO CTY/eHTbI
MOTYT 3aIMIATL iUCCepTaLUK 6e3 ony6IHKOBaHHbIX pa6or.

Anenb ony6snKkoBana 1 paboTy B kauecTBe NepPBOro aBTOpa M BHECAa GOMbIIOH BKAA/ B 2
peleH3upyeMble paboThl.

AHenb - mpeKpacHbI XUMHUK U 0YeHb XOpOILIO NMOArOTOBJIEHA K 3allMUTe JUcCepTaluy H
Havasy HOBO¥ IJ1aBbl B CBOEM Hay4HOM Kapbepe.

B obuieMm, s o4eHb mojsepKUBaI0 U LOBOJIEH nporpeccoM AHeJsib Ha MYTH K MOJYYEHUIO
CTeneHu 0KTopa usocopum.
/TNoanuck nmeercs/

Noxrop fAuex Kosuesn, npodeccop.

TloyeTHbI# npodeccop kadeapbl CebCKOX03AMCTBEHHON H GHOCHCTEMHON HHIKEHEPH U
YuuBepcuTeT WwTaTa AHoBa, iiMc, Aitosa 50011, CILIA
koziel@iastate.edu.
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