O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0225U001345

Jlep>KaBHHH peecTpaliliHui HoMep: 0124U002973

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrtpamnii: 30-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocimkeHHs yMOB (OTOKATATITUYHOTO PO3KJIAJAHHS [10JIAPOMATHUYHUX BYTJIEBOAHIB K

3a0py/AHIOBaYiB HABKOJIUIIHBOTO CEPENOBUIIA
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (a60 ITIB ¢izuyHOi 0c00H): [lepkaBHa HayKOBa yCTaHOBA

HayKoBO-TE€XHOJIOTYHMI KOMIUIEKC "[HCTUTYT MOHOKpUCTAasiB" HallioHanbHOI akameMii HayK YKpaiHu

Kopg 3a €IPIIOY: 23759880

Micue3Haxoa>KeHHs: npocnekt Hayku, 6yz1. 60, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61072, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573409343, 380573409339

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car piHaHCYBaHHS (THC. IPH.): 527.442




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs yMOB (POTOKATaliTUMHOIO PO3KJIQJaHHS [10JliapOMaTUYHUX BYIJIEBOHIB SIK 3a0pyAHIOBAYIB

HAaBKOJIMIITHBOT'O CEPEOOBUIIIA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of conditions for photocatalytic decomposition of polyaromatic hydrocarbons as environmental pollutants

Pedepar yKpaiHCBKOIO:

MeTo0 IpOEeKTy AOCTIIUTY BILIMB YMOB IPOXOIKEHHS (POTOKATANITUYHUX PEAKLii PO3KIaJaHHS
[10JliapOMaTUYHUX BYIJIeBOJHIB. [Ipy BUKOHAHHI IPOEKTY OYyJI0 NOCIiIKeHO POTOKATATITUYHY aKTUBHICThb
HaHoMarepianis ckiaay TiO2:ZnO, TiO2 :Mo0O3, ZnO:ZrO2 y BogHux poszuuHax psagy I1AB: Hadramnin, aneHadTeH,
nipeH, aueHadTuieny, ¢GiayopeHy, GpeHaHTpeHy Ta ¢pJyopaHTeHy npu ix YP-onpominenHi. JocaimkeHHs
mopdoJiorii noBepxHi HAHOMaTepiaJiB 3a LOMIOMOTOI0 CKaHYI04O0i eJIEKTPOHHOI MIKpPOCKOIIil BCTAaHOBUJIO, 1110 PO3MIp
YaCTUHOK ckjazae 70 HM i 6isbie. 3a pe3ysbTaTaMy CIIEKTPOCKOI] Audy3HOro BiiOUTTSI BCTAaHOBJIEHO, 11O MHUPHUHA
3a60pPOHEHOI 30HM JOCTiIKyBaHUX 3pa3KiB ckiajna Eg =3,09-3,23 eB. ®orokarasniTiyHe po3kiananHs HadTasiHy Ta
aneHaTeHy Ha BCiX JOCIIIKEHNX MaTepiasax € NOBOJI MBUIKUM, 4YePe3 10 BUBHAYEHHS IPOMIKHUX NPOAYKTIB
doToKaTayiTUYHOI peakiii BUSIBUIIOCS YCKIQAHEHUM. 3a pe3yJibTaTaMu ra3oBoi xpomarorpadii 3 mac-
IeTeKTYBaHHSM BCTaHOBJIEHO, L0 HAMiBIPOAYKTaMU PO3KJIaZlaHHs ITipeHy € 6ic(2-eTuarekcuin)Pranar ta
nubytundranar. HaiBUIuK CTyiHb PO3KJIaAAHHS HapTasiHy, alleHadTeHy i nipeHy JOCSITHYTO MPOTAroM 3 TOAUH
(100% nnst nadgraniny Ta auenadTeny, B TO yac sk 171 nipeny 83-87%). dayopanteH mae maibke BABivi 6iybiny
CTilKiCTb 10 POTOKATAMITUYHOTO PO3KJIAIaHHs, aHDK HaTaliH, alleHapTeH Ta MipeH, 10 CBiAYNUTD PO IIOCUJIEHY
CTabiNbHICTh KOHAEHCOAHOI apOMATUYHOI cucTeMu 10 BILIMBY YO onpomineHHs. PoToKaTaniTUYHE POK3/IalaHHS
I10J1iapOMATUYHMX BYIJIEBOJHIB 3aKiHYY€ETbC iX MiHepasi3ali€elo, o MiATBEPIKEHO LIJISIXOM BU3HAYEHHS
3araJibHOrO BMIiCTy OPTaHiYHOrO BYIJIELI0O METOLOM OKMCJIEHHS JUXPOMATOM KaJito. [Ipu gocimkeHHi
(POTOKATAJIITUYHOTO PO3KJIaAaHHS CyMillli 10J1iapOMaTUYHUX BYTJI€BOAHIB OKPIM apOMAaTUYHUX CIIOJYK
inenTn(iKOBaHi AieHNU, IUKIIOATIKEHH, CKIIaHI eipy rekcanekaHoBOi Ta TETPAAEeKaHOBUX KUCIIOT, 10 CBiTYUTh PO
yCKJIQAHEHU repeobir yucieHHUX IpolieciB POoToKaTaNiTUIHOI Aerpagalii nosiapoMaTuIHUX BYTJIeBOIHIB Ta

BKa3ye Ha HEOOXiAHICTb OAABILIOTO iX NOCiIPKEHHSI.

Pedepar aHIJIiHCBKOIO:

The aim of the project was to investigate the influence of reaction conditions on the photocatalytic decomposition
of polycyclic aromatic hydrocarbons (PAHs). During the project, the photocatalytic activity of nanomaterials with
compositions TiOn:ZnO, TiOn:MoOmn, and ZnO:ZrOno was studied in aqueous solutions of various PAHs: naphthalene,
acenaphthene, pyrene, acenaphthylene, fluorene, phenanthrene, and fluoranthene under UV irradiation. Surface
morphology analysis of the nanomaterials using scanning electron microscopy revealed that particle sizes were 70
nm or larger. Diffuse reflectance spectroscopy results showed that the band gap width of the studied samples was
Eg = 3.09-3.23 eV. The photocatalytic decomposition of naphthalene and acenaphthene on all tested materials was
relatively rapid, which complicated the identification of intermediate products of the photocatalytic reaction. Gas
chromatography with mass detection established that the intermediate degradation products of pyrene were
bis(2-ethylhexyl) phthalate and dibutyl phthalate. The highest degradation rates for naphthalene, acenaphthene,
and pyrene were achieved within 3 hours (100% for naphthalene and acenaphthene, while for pyrene it was
83-87%). Fluoranthene demonstrated nearly twice the resistance to photocatalytic decomposition compared to
naphthalene, acenaphthene, and pyrene, indicating increased stability of its condensed aromatic system under UV
irradiation. The photocatalytic decomposition of PAHs concluded with their mineralization, which was confirmed
by determining the total organic carbon content using the potassium dichromate oxidation method. In the study of
photocatalytic decomposition of PAH mixtures, in addition to aromatic compounds, dienes, cycloalkenes, and



esters of hexadecanoic and tetradecanoic acids were identified. This indicates the complex nature of numerous
processes involved in the photocatalytic degradation of PAHs and underscores the necessity for further research.

Inpekc YIK: 543.001.12312, 543.63

Koau TemaTuyHuX pyopHK: 31.19.03.05, 31.19.29

KepiBHHUKH po6OTH

BiacHe IIpizBue Im'sa I10-6aThKOBI: 1llep6akos niac Ben-Xamymosny
HayKoBHH CTYIiHB: K.X.H.

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: OCTaTOYHMIA 3BT PO PE3YJIbTATH BUKOHAHHS HAYKOBO-[OCIIIHOI po6oTH
«JlocnipkeHHs: yMOB (DOTOKATATITUYHOTO PO3KIIAIAaHHSI MOJIIAPOMATUYHUX BYIJIEBOHIB SIK 3a6PYIHIOBAYIB

HaBKOJIMITHBOTO CE€EPEIOBUIIIA»

Hassa HTII aHr/1ificbKO¥O: Final Report on the Results of the Research Project "Investigation of

Photocatalytic Degradation Conditions of Polycyclic Aromatic Hydrocarbons as Environmental Pollutants
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

FaJIy3b 3aCTOCYBAHHSI: [IpakTUYHE 3aCTOCYBaHHs y (papMallii, MEIMLIMHI, KaTalisi, eJIEKTPOHilLi,

arpoIrpoMKCIIOBOCTI Ta iH.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3axsmounnii 3Bit, 1110 MicTUTb iHGOPMALIiIO PO PE3YJIbTATH T CTAH BUKOHAHHS MIPOEKTY, MOCUJIAHHS

Ha oIy6J1iKoBaHi cTaTTi Ta iHIy APyKOBaHOi HAYKOBOI IPOAYKLi.O

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmuenns SkocTi XUTTA Ta 370POB' HACENIEHHS,

e EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

Bnyius HTII Ha mOoBKijIs:

BnposagskeHHs1 HTII: He snpoBamxeHo

IIpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:

Crnio>KuBavi NPOAYKILii:

IlepcnekTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc

1. A. Timonina, I. Shcherbakov, K. Belikov, T. Shcherbakova. Recent advances in the photocatalytic remediation of
polycyclic aromatic hydrocarbons // Funct. Mater. 2024; 31 (4): 457-473. https:/ /doi.org /10.15407 /fm31.04.457



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

Benikos KocTauTrH MUKoOs1aiiloBu4
(k. x. H., 02.00.02)

I'pumnna OsneHa BitaniiBHa
JlutBnHOBa OsieHa MukosaiBHa
[Ty>kartuepena Maprapura OsiekcaHzpiBHa

Timonina AnBapp PasmikiBHa
(acmipaHT)

Illep6akos Iniac ben-XamymoBuy

(. x. H.)

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 3a peECTpallil0o HAyKOBOi

OisIJIBHOCTI

CemuHOXeHKO Bosogumup IletpoBuy
I.¢.-Mm.H., 01.04.07, 1

®enopenko T.1O.

+38 (057) 341-04-98




