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®apabu no aucceprauun Kanap Anenb AMaHre/IbAbIKbI3bI HA TEMY:
«Modeling the processes of solid-phase microextraction of organic compounds
from environmental objects», npeacraB/ieHHOI HA COMCKAHHE CTENEHH
aokropa ¢punocopun (PhD) no cnennanbnoctn «8D05301 — Xumus»
(nporokoa 19 ot 12 peBpaas 2025 r.).

. Ilo pe3synpraTaM 3alllUTBl U TAWHOI'O T'OJOCOBAHUS JAMCCEPTALlMOHHBIA COBET
NPUHSJI pElIeHHe HalpaBUTb Ha NOpabOTKy AMccepTaluoHHYi paborty Kamap
AHenb AmaHrenbabIKbI3bl Ha Temy: «Modeling the processes of solid-phase
microextraction of organic compounds from environmental objectsy s
MCIIPABJICHHS CIEeIYIOLIMX 3aMeYaHHA:

1) Heobxonumo npuBecTH B auccepTalid  0Oojiee  JeTallbHBIE OIHCAHUSA
TEOPETHYECKHX CBeldeHHH 1o wucnonab3doBanuio COMSOL. IlpuBenute B
JUCCEPTALMM HECKOJIBKO IPUMEPOB U3 JIMTEPATYpbl, Ile OH HUCMOJIB30BaJICS IS
MOJEJIHPOBaHHs TPOLECCOB, AHAJOTHYHBIX paccMaTpuBaeMor cucteme. Jlis
Kaxaoil cumynauu B COMSOL HeoOXxoaumo 4€TKO onvcaTh J0MYIICHUsS MOJENH,
Haua/lbHble€ U TPAaHUYHBIE YCIIOBUSI.

2} HeobxonuMo yuects B auccepTaunu Bonpockl K [ 1aBe 2. MoaenupoBaHue B
razoBoi (pase, KOTOpble BO3ZHHUKIIM BO BPeMsl 3allMThl AUCCEPTALIHH:

a. KakoBbl gonymenus Mojenn? KakoBbl HaualibHbIE U I'PaHUYHbBIE YCIOBHS
Moaenu?

b. B npencTtaBieHHbIX MOJIEISX — Mpoliecc COpOLIMU B BOJKOHAX He omnucaH. Ecinu
5TOT MPOLECC paccMaTpUBaeTcs, HEOOXOIUMO MPUBECTH HUCTIOJIb3yeMbIe
YPaBHEHUS U [apameTpbl (3/1ech UMEETCs B BUY YpaBHEHHE 55, onuchIBalollee
npouecc copOIuu s BogHoro odpasua). ToT e nporece ObLT pacCMOTPEH is
00pas310B MTOYBBI, TOUEMY K€ OH He YUUTBHIBACTCS MPHU MOJIEIMPOBAHHH B ra30BOi
daze?

3)  Heobxoaumo yuecTs B quccepTalu Bonpock! K ['nase 3. MojenupoBanue
1J1s1 BOJIHBIX 00pa31ioB, KOTOPBIE BOSHUKITH BO BPEMsl 3allMThI JMCCEPTALIMK:



a. KakoBsl nonyenus mojienu? KakoBbl HaualbHbIe U IPAHUYHbIE YCIOBHUS
Moaenu?

b. Cnenyrommii paszen BbI3bIBaeT 3aTpyAHEHHUS B TOHUMaHHH. [Toxkanyiica,
OOBSICHUTE €ero:

3.3.4 Optimization of incubation time

The developed model for HSSPME was corrected by removing other geometry parts
except water and headspace. “Transport of Diluted Species” was used for headspace instead
of the “Transport of Diluted Species in Porous Media’: the corrected model contained two
“Transport of Diluted Species” physics. Initial analyte concentration in headspace was set

o zero.

c. Hescno, Kak OB CBs3aHbI Macca-rnepeHoc U TypOyIeHTHOE TeYeHHue.
symmetry (in 2D-axisymmetric geometry). SPME was modeled using ‘ Transport of Diluted
Species’ physies (time-dependent study) with convection velocities taken from the results
obtained using “Turbulent Flow. k- physics (stationary study).

4) Heobxonumo ydecTb B IUCCEPTALIMK BONPOCH K TiaBe 4. Moaenuposanue s
00pa3UOB NOYBbI, KOTOPbIE BO3HUKIIM BO BPEMS 3alLMThI JUCCEPTALIMH:

Macca-niepeHoc Ha rpaHule pasjena MeX1y IOYBOH U BO3yXOM HeJI0CTaTOYHO
4eTKO onpejienén. B npuBenénHom HuKe ypaBHeHWH napameTtp Ksh siBnsieTcs
KJIFOYEBBIM. -

m . m

Flux, = 1000—(cs — cpKsp); Flux, = 1000 T(Chh’gh = il

8300. Modeling was conducted using seven different dimensionless soil-headspace
constants (K.;): 1,10, 100, 1000, 10.000. 100000 and 1000.000.

KakoB ¢usnueckn obOocHoBaHHBINH jaunanaszon 3uadenuit Ksh? B nureparype
JOJIKHBI OBITh JaHHBIE MO 3TOMY MapaMeTpy.

5) Bo Bpems 3alIMTBI COUCKATENb HE CMOI/IA MPENOCTaBUTh IKCIIEPUMEHTAJIBHBIE
JioKa3aTeIbCTBA BBIHOCHMOTO Ha 3alIMTY nojoxenue 2 “Increasing the coating-air
distribution constant from 1000 to 10000 at constant temperature and diffusion
coefficient in PDMS coating equal to 10" m?s! results in 43% increase of
equilibration time”. Heobxoanmo nu60 ykasars B JUCCEPTALIMH COOTBETCTBYIOLIME
SKCIIePUMEHTAlIbHbIE JTaHHbIE, JTHOO YyTOYHHUTH (POPMYITUPOBKY MOJOKEHHUS, CIeTaB
e¢ 0oslee KOHKPETHOM.

6) Bo BpeMms 3amuThl KaHAUZAT HE CMOT B IOJHOH Mepe OOBSCHHUTH, IOYEMY
OKCIIEPUMEHTAJIbHBIE Pe3yNbTaThl MPUBEAEHbl 0e3 CTaHAapTHBIX OTKIOHEeHHWH. B
JIUCCEPTALMH HEOOX0AUMO 100aBUTh COOTBETCTBYIOLIEE MOICHEHME.



2. JlopaboTannasa nuccepranMoHHasi paboTa MpeacTaBIseTcss B JUCCEPTALlMOHHBIH
COBET B TPEXMECAYHBINA CPOK, KOTOPLIH J10IycKaeTCs TIPoANieBaTh He GoJiee yeM Ha
3 (tpu Mecaua). Pemrenwe o npojuicHHH Ccpoka HOPabOTKH NPUHUMAETCS
JUCCEePTALIMOHHBIM COBETOM Ha OCHOBaHMM 3asBJI€HHUs TOKTopaHTa. B ciydae, eciu
nopaboTaHHas JUccepTalMOHHas padoTa He TpeJCTaBiseTcs B YCTAHOBIEHHBIE
CPOKH, TO TOKTOPAHT MPOXOAMT MOBTOPHYIO 3aIIUTY.

HpeﬂceﬂaTeﬂb AHCCEPTAOUOHHOI0 COBETA,

KaHIU/aT XUMHUYECKUX HaYK, JOLIEHT = A K. I'aneeBa

YueHslii cexpeTapb AMCCEPTALIMOHHOTO COBETA,
KaHIMAaT XMMHUYECKUX Hayk, rpodeccop
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CONCLUSION

of the Dissertation Council for the group of specialties 6D060600, 8D05301 —
Chemistry, 6D073900, 8D07101 — Petrochemistry, 6D072000, 8D07104 —
Chemical Technology of Inorganic Substances, and 6D072100, 8D07105 —
Chemical Technology of Organic Substances at Al-Farabi Kazakh National
University on the dissertation of Kapar Anel Amangeldykyzy titled "Modeling the
Processes of Solid-Phase Microextraction of Organic Compounds from
Environmental Objects", submitted for the degree of Doctor of Philosophy (PhD) in
the specialty 8D05301 — Chemistry (Protocol No. 19 dated February 12, 2025).

1. Based on the results of the defense and secret voting, the Dissertation Council
decided to send Kapar Anel Amangeldykyzy’s dissertation titled "Modeling the
Processes of Solid-Phase Microextraction of Organic Compounds from
Environmental Objects” for revision to address the following comments:

1) Provide more complete background on the basic theory, structure, and use of
COMSOL. Provide a few examples from the literature where it has been used to
simulate processes similar to the system presented. For each COMSOL simulation,
assumptions of the model, initial conditions, and boundary conditions need to be
clearly described.

2)  Itisnecessary to address in the dissertation the questions related to Chapter 2
Chapter 2, modeling the air sample, which arose during the dissertation defense.

a. What are the assumptions of the model? What are the initial and boundary
conditions of the model?
b. Sorption in the coating was not described in the model development at all. If

this process is considered, equations and parameters used must be described. (here
referred to as equation 55, the sorption process considered for the water sample. The
same process was considered for soil samples, why this sorption process is not
considered for air samples).

3)  Itisnecessary to address in the dissertation the questions related to Chapter 3,
modeling the water sample, which arose during the dissertation defense.

a. What are the assumptions of the model? What are the initial and boundary
conditions of the model?
b.  The following section is very confusing. Please explain.

3.3.4 Optimization of incubation time
The developed model for HSSPME was corrected by removing other geometry parts
except water and headspace. “Transport of Diluted Species” was used for headspace instead
of the ‘Transport of Diluted Species in Porous Media’; the corrected model contained two
“Transport of Diluted Species” physics. Initial analvte concentration in headspace was set
to zero.
G How mass transport and turbulent flow were coupled is not clear.



symmetry (in 2D-axisymmetric geometry). SPME was modeled using “Transport of Diluted
Spectes” physics (time-dependent study) with convection velocities taken from the results
obtained using *Turbulent Flow, k-&” physics (stationary study) |

4)  Itis necessary to address in the dissertation the questions related to Chapter 4.
Modeling soil samples, which arose during the dissertation defense.

The mass transport between soil and air interfaces is not clearly defined. In the
~equation below, Ksh is a key parameter.

m m

Flais, = IOOOT(Qq — cpKep,); Flux, = 1000 ';(Cthn — €.}

= 8300. Modeling was conducted using seven different dimensionless soil-headspace
constants (K;): 1, 10, 100, 1000, 10,000, 100,000 and 1000,000.
What is a physically meaningful range of Ksh? Work of literature should have data
for that. |

5) During the defense, the candidate was unable to provide experimental evidence
for Proposition 2: "Increasing the coating-air distribution constant from 1000 to
10000 at constant temperature and diffusion coefficient in PDMS coating equal to
1071 m?s”! results in 43% increase of equilibration time". It is necessary either to
include the relevant experimental data in the dissertation or to refine the wording of
the proposition to make it more specific.

6) During the defense, the candidate can’t fully explain why the experimental results
were presented without standard deviations. The dissertation should include an
appropriate explanation.

2. The revised dissertation must be submitted to the Dissertation Council within
three months, with the possibility of an extension for no more than an additional
three months. The decision to extend the deadline is made by the Dissertation
Council based on a request from the doctoral candidate. If the revised dissertation is
not submitted within the established timeframe, the doctoral candidate must undergo
a repeated defense.

Chairman of the Dissertation Council,
Candidate of Chemical Sciences, Associate Professor / v AK. Galeeva

Scientific Secretary of the Dissertation Council,

Candidate of Chemical Sciences, Professor ..
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