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To Whom It May Concern:

| am pleased to provide this letter for the dissertation of Madi Smaiyl, PhD
candidate studying in the Chemistry and Chemical Technology program at Al
Farabi Kazakh National University. His research is entitled: “Photocatalytic
oxidation of volatile aromatic hydrocarbons in the gas phase”.

| reviewed the abstract, summarizing a project focused on elucidating
photocatalyzed reaction chemistry of aromatic hydrocarbons and the hazard
potential from exposure under treatment conditions. The work is carried out to
examine practical treatment technologies for residential air contaminated with
these compounds using titanium dioxide irradiated with ultraviolet light. The
abstract provides good background of the literature, summarizes research
objectives, methods used, novelty, significance, and knowledge gained.

The main experimental results indicate that degradation of aromatic hydrocarbons
is relatively rapid, though oxidation of mixtures likely to occur in the environment
can increase exposure to transformation products, and slow transformation of
benzene, the most hazardous compound, resulting in moderate treatment
efficiency and delayed reduction in exposure hazard from inhalation.

The abstract indicates that the candidate already has two publications in peer-
reviewed scientific journals, consistent with a strong potential for success in
academic and research field. | have interacted directly with the candidate online
and in-person during three visits to Almaty. Based on the quality of the abstract,
rigor of scientific approaches used, and details of experimental methods and
results, | have no concerns or objections to continuation and rapid completion of
final requirements for the PhD degree.

Sincerely,

&_iL auL &W’

Daniel D. Snow, Ph.D.
Laboratory Director and Research Professor

202 Water Sciences Laboratory
Lincoln, NE 68583-0844
(402) 472-7539 | FAX (402) 472-9959
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KpI3bIFyIIBUIBIK TAHBITKAH TYJIFAJIApFa:

Men On-®apabu arteiHzarsl Ka3ak YITTBIK YHUBEPCUTETIHIH «XHUMHS KOHE XUMUSIIBIK
TeXHOJIOTHs» OutriM  Oepy Oarmapmamacel OoibiHma PhD  mokropantet Mamu CmalibuiabsiH
JUCCEePTALMSUIBIK KYMBICBIHA PECMM FBUIBIMU TIKIp OuiaipeMiH. 3epTrey TakbIpblObl: «l'a3
(ha3zachIHIaFBI YIIA apOMATTHl KOMIPCYTEKTEPIiH (POTOKATATUTHKAIBIK TOTBIFYBD).

YCHIHBUIFAH ~ QHHOTAIMSIHBI  KapacThIpy  OaphICBIHAA  apoOMaTThl  KOMIPCYTEKTepIiH
(OTOKATATTUTHKAIBIK PEAKIUSITAPBIHBIH MEXaHU3M/JIEPIH alKbIHAayFa J)KOHE OHJICY JKaFaaliiapbIHia
OJIApJIBIH BIKTUMAJl KayinTi ocepiH Oaramayra OaFbITTaJFaH FHUIBIMH >KOOAHBIH Ma3MYHBIMEH
TaHBICTBIM. 3€pTTEy JKYMBICHI YIBTPAKYJrIH COYJIEMEH COYyJECNEeHIIPUIreH THUTaH JUOKCHII
HEri31Her1 Kyhenep/l KojjaHa OTBIPHIN, aTalfaH KOCBUIBICTAPMEH JIaCTaHFaH TYPFBIH Y ayachlH
Ta3apTyIdblH MPAKTUKAJIBIK TEXHOJIOTHSUIAPBIH 3epAeiieyre apHailraH. AHHOTaIMsAa 3aMaHayu
FBUIBIMU o/IeOMETTepre »aH-KaKThl IIOJy >Kacalblll, 3epTTEeYAIH MaKcaTTapbl MEH MIHAETTEpi,
KOJTAHBUTFAH OJIICTEepi, FBUIBIMU JKAHAIBIFBI, TECOPUSIIBIK JKOHE IMPAKTUKAIBIK MaHBI3bIIBIFHI,
COH/Ial-aK aJIbIHFaH HOTIDKEJIEP JKYHel opi HaKThl OasHIaIFaH.

JKypriziiren sKCepuUMEHTTIK 3€pPTTEYIep HOTHIKECIHIEC apoOMaTThl KOMIPCYTEKTEPIiH BIIbIpAY
MpoLIECi CaJbICTBRIPMalbl TYPAE >KOFapbl KbUIAAMJBIKICH XYPETiH1 aHBIKTAJIFaHBIMEH, KOpIIaraH
opTara TOH KOCMaJapAblH TOTHIFYbI apalibIK OHIMIEPAIH TY3UIYiHE JKOHE OJIap/bIH dcep €Ty KayIiHiH
apTyblHa ajbIll KEJETiHI KOpPCETUITeH;,; COHBIMEH KaTap, €H KayilnTi KOMIOHEHTTEepIiH Oipi —
OCH30J/IbIH  0asty TOTBIFYBl JKaIIMbl Ta3apTy THIMIUIITIHIH oOpTama JAeHrelae OoJyblHa KOHE
HMHTAJISAIUSIIBIK 9CEp KayIiHiH TOMEHICYIHIH Kemeyuiieyine ceoen 00JaThIHbI JoJICIICHT CH.

AHHOTaUMSIa 13ACHYIIIHIH pEUEH3UsUIaHATBIH  XaJIBIKApaJblK FBUIBIMU  KYpHAJAapia
KapusUIaHFaH €Kl €HOETiHIH OO0Jybl OHBIH FBUIBIMHU-3EPTTEY OJICYETIHIH J>KOFapbl €KCHIH JKOHE
aKaJIEMUSJIBIK OpTaJia TaOBICTHI KhI3MET €Tyre KaOUICTTUIrH aWKbIHAalabl. [3MeHyIIiMeH OHJaiH
dbopmarra, coHpaii-ak AnMaThl KajlachblHa >KacajliFaH YII JKYMBIC camapbl OapbIChIHIA Tikenei
FBUIBIMU OalIaHbIC OpHATHUIABI. ¥ CHIHBUIFAH MaTepHalAapAblH CalachlH, KOJAAHBUFAH FbUIBIMU
OMICTEeP/IiH HETI3LTIr MEH JQJIIIriH, SKCIICPUMEHTTIK HOTHXKEJIEPIIH TOJBIKTHIFBI MEH CEHIMIILTIT1H
€CKepe OTBIPBII, TUCCEPTALUSIIBIK KYMBICTBI opi Kapail skairacTeipyra koHe PhD mopexecin amy
YIIIH KOWBUIATBIH KOPBITBIHABI TajanTapibl KbICKAa Mep3iMze asKrayFa TOJIBIK Heris Oap nen
ecenTelMiH xkoHe OyJI yepicKe elmKaHaail KapChUIBIFBIM KOK.

Kypmerren,
/KoBI KOMBLTFaH/

3eprreyii mpodeccop, 1adopaTopus IUPEKTOPHI
Ph.D. [lpauen I. CHoy
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