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HarioHaisHOTO TEXHIYHOTO
YHIBEPCUTLTY-
“KHiBCHLKUI ROTTERH

BUTAL

3 mporokoiy Ne 2 Bin 10 Bepecns 2024 p. 3aciianHs
Kad)eIpy TEXHONOTiT HeOPraH YHHX PEYOBUH, BOJJOOUHILIEHHS Ta 3aralbHOl
xiMiuHOT TexHosor1i, XiMiKO-TEXHOJIOrT4HOTO (haKyIbTETY
HanioHaTbHOrO TEXHIYHOTO YHIBEPCHTETY YKpaiHH
“KuiBchKuMii oiTexHigami iHcTuTyT iMeHi Irops Cikopcbkoro”

BYJIM NIPUCYTHI:
3aB. kadpeapu THPB ta 3XT, 1.1.1., npodecop, loHIoBa T.A.
nouent kadexpu THPB ta 3XT, k.1.H., noneHT, Snymescbka O.1;
nouent kadeapu THPB Ta 3XT, k.T.H., A0OLEHT, Kocorina I.B.;
nouent kadenpu THPB ta 3XT, k.1.H., souent, Konnesnit A.JL;
nouenT kapexpu THPB ta 3XT, k.x.H., norent, Cynpyn4ayx B.L;
nouent kabenpu THPB ta 3XT, K.1.H., TOLIeHT, [IlaxHoBchku A.M.;
nouent kapenpu THPB Ta 3XT, k.T.H., 1o1eHT, boHIapeHKo o
nouent kapeapu THPB ta 3XT, K.T.H., TOLIEHT, Canrigosa O.B.;
nouent kabeapu THPB ta 3XT, K.T.H., IOLEHT, Tomncromnanosa H.M.;
nouent xapeapu THPB rta 3XT, k.1.H., nouent, Konuesun C.A.;
crapumii Bukinagad kadenapu THPB ta 3XT, k.T.H., JliTuHCchKa ML1.;
crapumii Buknanad kadeapu THPB ta 3XT, k.T.H., ®enenko O.M.;
crapumii Buknanay kadenpu THPB Ta 3XT, k.1.1., Kpumens I'.B.;
crapimii Buksianad kabenpu THPB Ta 3XT, k.1.1., Jlamiacekuil A.B.;
crapmmii Buknanay kadenpu THPB ta 3XT, O6yurenko T.1.;
acmipanT kadenpu THPB ta 3XT 3-ro poky HaByaHHs, KypuieHko B.C.
acripant kapenpu THPB Ta 3XT 3-ro poky Hapyanns, Tusonenko A.B.;
acripanT kadenpu THPB ta 3XT 2-ro poky HaBuanus, Tepemxom M.B.;
acripanT Kadenpu THPB Tta 3XT 2-ro poxy HasuaHHs, Myapuk P
acnipant kadenpu THPB ta 3XT 1-ro poxy Hapyanns, bornan JLO.;
acripant kadenpu THPB ta 3XT 1-ro poxy HapuaHHs, SIBOPCHKHUH JLIO..

CIYXAJINA:

1. [MoBinomieHHs acTipaHTKH Ka(eaph TeXHOJOTii HeOpraHiYHHX PEeuOBMH,
BOJOOYMINEHHSI Ta 3arambHoi  ximiumoi TexHosoril, Tymyn XpucTuUHH



PocTHCIIaBiBHM 3a Martepiajamm jucepralliiinoi podoTH “HaHOoCTpyKTypOBaHi
KOMIIO3UTHI (DOTOKATATI3aTOPH HA OCHOBL ILIMHK (II) oxcumy MIsi AECTPYKIII
opraHiyHMx OapBHMKIB”, TOAAHOI HA 3100yTTs CTyIEHs JIOKTOpa dinocodii 3
raqysi 3daEp 16 Ximiuxa Ta Gioimkenepis, 3a cremianpHicTio 161 XiMiuHa
TEXHOJIOTisl Ta IHXeHepis

OcBiTHBO-HAyKOBa porpama «XiMiuni TexHomnorii Ta iHXKeHeplsa».

Temy  aumcepraniiinoi — poboru “HaHOCTPYKTYpOBaHi ~ KOMIIO3HTHI
doToKaTani3aTopu Ha OCHOBI LMHK (II) oxcumy Ams HECTPYKII OpraHigHHX
GapBHUKIB”, 3aTBEP/IKEHO Ha sacinanni Buenoi pamu XiMiKO-TE€XHOIOTYHOTO
dakynprery (mporokon Ne 11 Bim “29” mmcromama 2021 poky) Ta
rnepe3aTBepKeHO Ha sacinanni Buenoi pagd XiMiKO-TeXHOIOTTYHOTO (bakynbTeTy
(mpoToxon Ne 4 Bix “29” ksitHs 2024 POKY).

HaykoBuM KepiBHHKOM 3aTBEP/IKEHO K.X.H., TOLUEHT, IBanenko [.M.

2. 3anuTaHHs J10 3100yBayda.

3amMTaHHS [0 TeMi AUCepTallii CTaBUIIN:
1.T.H., npodecop, [lonnosa T.A.;

K.T.H., noueHT, SIuymescebka O.L;
nonent, Kocorina I.B.;

nouent, Konnesuit A.JL;

K.T.H., JliTurcbka M.L

3. Buctynu 3a 06roBOpeHo0 podOTOR.
B 06roBopeHHi jpcepTanii B3suid y4acTh:
A.T.H., ipodecop, Jonuosa T.A.;

K.T.H., goreHT, Suymescbka O.1.;

K.T.H., nouent, Kocorina [.B.;

K.T.H., nouenT, Konnesui A.JL;

K.T.H., foueHT, bornaapenko C.I'.

YXBAJIWJINA:

[TPUIAHSITA Takuii BMCHOBOK IO HAYKOBY HOBU3HY, TCOPCTHHHC Td
NpAaKTHYHE 3HAYCHHS Pe3Y IbTaTiB JUCEPTAIiHOTO JOCIIDKEHHS:

1. AKTyaJbHICTh TeMH JI0C/IiKeHHs

MoToKaTaniz i3 3aCTOCYBAHHSM HAITiBIPOBIIHMKOBUX doTokaraiizaropis,
pmrouarour 1wHK (II) OKCWz, Ha CHOTOAHIUIHIA JIEHB € OIHMM i3 HaHOLIbII
MEePCHEKTHBHIX 1 e(eKTHBHUX MeTOJIB OUMIIEHHS BOIM BiJl CTIMKMX OpraHigHHX
3a6pyHIOBaYiB, 3aBIAKH IX minepamizanii. Ilmnx (IT) oxcua mae BHCOKY
(oTOKATANITHYHY aKTHBHICTH nix miero yiabpTpadioneToBoro BUIPOMIHIOBaHHS,
ofHaK #oro e(eKTUBHICTH Yy BUIAUMOMY CBIT/III 3aNTMIIAETHCS HU3BKOIO 4epes3
mHpoKy 3a00poHeHy 3oHy. s [TiTBHILIEHHS HOTO (POTOKATATITHYHOL AKTHBHOCTI
M7 Ji€X0 BHIMMOTO CBIT/IA JOLIJTBHAM € CTBOPEHHS KOMIIO3UTHHUX Marepiaiis, 1€
sk (11) OKCHJT TOEAHYETRCS 3 IHIIMMK OKCHIAMH Ta/abo MaTtepianamu, 3J1aTHUMHU
3HIKYBATH IIBUIKICTH peKoMOiHalil eJIeKTPOH-IIPKOBUX Tap Ta PO3LIHPIOBATH
CIIEKTPaJIbHUH Jllara3oH doTouyTimBocTi. Takum YHHOM, CTBOPEHHA HOBITHIX



KOMITO3MTHHX (DOTOKATATi3aTOpiB Ha OCHOBI IIMHK (II) oxcuay, 3JaTHHX
e(peKTUBHO MPALIOBATH MiJl [I€I0 yJIbTPa(ioneToBOro Ta COHAYHOIO CBiT/Ia, €
HAJ3BHYAHO BAXJIMBUM 1 aKTyaJlbHUM 3aBIaHHAM UL BUpIIIEHHS TPoOIIeMH
3a6pyIHEeHHs BOAHHX PeCypeiB.

2. 3B'a30k po6OTH 3 HAYKOBHMM NPOrpaMamMH, MJIAHAMH, TEMaMH

Jluceprailiiiny po0OTy BHKOHaHO Ha xadenpi TexHOIOril HeopraHivHUX
PEYOBUH, BOJOOYHMILCHHS Ta saranpHOI XiMiuHOi TexHosorii HarioHalbsHOTO
TexHiuHOro yHiBepcutery Ykpainum «KuiBCHKHH [TOJTiTEXHIUHMI IHCTUTYT iMEHi
Iropst CikopchKOTo» y paMKax JepiKaBHOT HAyKOBO-10CiIHOT TeMu MiHicTepcTBa
ocit 1 maykm VYxpaimm Ne 2307m «HoBiTHI HaAHOMHCIEPCHI OKCHIHI Ta
KOMITO3UTHI aficOpOEHTH 1 KaTalli3aTopy exosoriugoro npusHaueHnsm» (2020-2022
p.p., Ne mepaxpeectparii 01200102127).

3. HaykoBa HOBH3HA OTPHMAHHX pe3yabTaTiB

V nwcepralii Briepiue ofepkaHi Taki HOBI HAYKOBI pe3yJIbTaTh:

- BHUSBJICHO, 1[0 KOMITO3UT 3 PIBHUM crisBinHomenHam ZnO o TiO, mae
HaffHIKIy IUIONLY TIOBEPXHI i J13eTa-MoTeHwial, HaHMEHLIY [IHPUHY 3a00pOHEHOI
30HH, HAlAPiOHINI YaCTHHKM Ta MICTHTb HaMO6IIBIIY KiTBKICTh OCHOBHHX IIEHTPIB
Bpencrena, Mo MOSACHIOE HOTO BHUCOKY doToKATANITHYHY AKTHBHICTH B IpoOLEcax
NeCTPYKIli KaTiOHHUX i aHIOHHUX GapBHMKIB B yIbTpadioseToBOMy Ta BUAUMOMY
miarnazoHax CBITIA;

- BIeplLIe BCTAHOBJEHO JIOCATHEHHS moBHOI MiHepamizalil aHIOHHOTO
GapsHHKa  (KOHIO YepBOHOTIO)  MPH BUKOPUCTaHHI ~ KOMIIO3UTHOTO
doTokaranizaropa 3 piBHEM smictoM ZnO i TiO, ta ymsrpadioneToBoro
OMpOMiHEHHsI, 10 MOXe BKasyBatH Ha BHCOKY e(eKTHBHICTh TeHEPyBaHHA
elIeKTPOH-IPKOBHX ITap Ta BilNIOBI HUX paJuKalIiB B POIEC doTokaTanizy;

- Breplle BHUSBIEHO, [I[0 KOMIIO3UT LMHK (1) oxcun/ueonit HY (BmicT 20%
mac. ZnO) e HaibinbI eeKTHBHUM doToKaTaII3aTOPOM IS JeCTpYyKIIil aHIOHHUX
GapBHUKIB BHCOKOI xoHuentpauii (mo S0 Mr/aM°’) 3 BUKOPDHCTaHHAM K
ynbTpadioneToBoro, Tak i BHJHMOTO CBITJIA B CTATHYHOMY Ta IHPKYISALIAHOMY
peXIMaX.

4. TeoperuyHe Ta NpaKTHYHe 3HAUCHHH pesyabTaTiB  po0OTH,
BIPOBA/KEHHS

[lixTBepKeHo e)eKTHBHICTE OTPHMAHOIO doToKaTaTI3aTOPy HA OCHOBI LIMHK
(II) oxcumy B HPOMHCIOBHX yMOBax Jyisl  OHUAIICHHA CTIYHUX  BOJ
dapManeBTHIHOrO MiIMPHEMCTBA [TAT «JIyGuu(papm».

Pe3ynpraté eKcHepHMEHTalbHAX JIOCIi/UKEHb BHKOPHCTaHI MY po3pobi
HOBOTO TEOPETHYHOTO PO3JiNy Ta TPhOX JIabOPaTOPHHX pobiT 3 MCHUMUILTIHU
«lHHOBaMiMEI  ajcopOmiiini 1 KaTamiTHYHI TeXHOJIOTiT» Ul MaricTpiB
npodeciiHOro  CrpsiMyBaHHs cremiampHocti 161 «Ximiuni Texmonorii Ta
IHOKeHepisy.

[ToKa3aHo, MO KOMIIO3MT 3 PIBHAM CIiBBiJHOIICHHAM ZnO mo TiO2 €
BUCOKOAKTHBHMM IIOHAaWMEHIe B II'ITH LUKIAX doTomectpykuii GapBHHKIB Ta



MOBHICTIO pereHepyeThes MICis NPOXKApIOBaHHA 3a TEMIEpPaTypH 500°C, mo
BiIKpHBAa€ peatbHi NepcneKTUBY HOTO NPaKTUIHOIO BAKOPHCTaHHS.

5. Anpobauis pe3y/abTaTiB AucepTamii

PesynpTatd  JMceprauii  [pEJCTaBIAIMCH — Ta  OOroBOpBalMCh  HA
19 mixHapogHux KoHdepemmisx, B Tomy wumexi: 9", 10", 11" International
Conference "Nanotechnologies and Nanomaterials" NANO; The 4™ EastWest
Chemistry Conference 2021 (EWCC2021) (Turkish Chemical Society and
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic
Institute” collaborated), 2021 IEEE 11™ International Conference Nanomaterials:
Applications & Properties (NAP) To1o.

6. JlorpaMaHHsi NPHHIHIIB aKageMivHOl 100pOUYeCHOCTI

3a pe3yabTaTaMH HAyKOBO-TEXHIYHOI €KCIePTH3H mucepranis ['ymyn X.P.
BU3HAHA OPHIIHAIBHOIO POOOTOIO, fIKA HE MICTHTH eneMeHTIiB (anbcudikanii,
KoMminslii, habpuKallii, maariaTy Ta 3arno3u4eHs.

7. Hepenix ny6uiikauniii 3a TeMolo aucepTawii i3 3a3HAYEHHSIM 0COOUCTOIrO
BHECKY 3100yBaya:

3a pe3ynbTaTaMH IOCI/PKeHb OIMyOniKOBaHO 23 HAyKOBHX nyOmikamii, y
TOMY YHCII:

- 1 crarrs y HaykoBMX (axOBMX BHAAHHAX YKpaiHU 3a CIIeIiaJIbHICTIO,
161 Ximiuni Texuousorii Ta imxeHepis B T.4. 0 cTarei y sKUX IHUCIO CIIiBaBTOPIB
(pazoM i3 3106y Badem) Ginbie JBOX 0CiO;

- 2 crari y nepiofiMYHUX HAyKOBHUX BHIAHHAX npoingekcoBaHux y 0azax
Scopus Ta/abo Web of Science Core Collection (Q2);

- 1 mateHT YKpaiHi HAa KOPUCHY MOJIEIIb;

- 19 Te3 nomnosijel Ha HAYKOBUX KOH(pepeHLisX;

Cmammi.

1. Hutsul K., Ivanenko L., Krymets G. The precipitation synthesis of zinc (IT) oxide for
photocatalytic degradation of anionic and cationic dyes, Applied Nanoscience,
volume 12(3), 2022, P. 755-759. https://doi.org/10.1007/s13204-021-01694-x.
JKypHaa HATYEThCS HAYKOMETPHYHMMH Oasamu SCOPUS i Web of Science (Q2).
Ocobucmuii enecox 3000yeaua — aHaliz JimepamypHux O0diceper, npoBeoeHs.
eKCnepuUMeHmanbHux 00CIiOdICe b, OQOPMIEHHS Pe3yTbMami6, HaNUCAHH cmammi.

2. Hutsul K., Ivanenko I., Patrylak L., Pertko O., Kamenskyh D. ZnO/Zeolite
composite photocatalyst for dyes degradation, Applied Nanoscience, volume 13(12),
2023, P. 7601-7609. https://doi.ore/10.1007/s13204-023-02950-y.  JKypunan
LUTYETHCS HAYKOMETPUYHMME Oa3zaMu SCOPUS (Q2). Ocobucmuu eHecok
3006y6aua — auaniz JnimepamypHux 0dicepern, Npoeedents eKCnepuMeHmanbHux
docniocets, O(OPMICHHS Pe3yTbMamie, HANUCAHHSL CIAMMI.

3. Hutsul K., Ivanenko I. Photocatalalytic activity of ZnO/TiO, composites in
circulating conditions, Water and Water Purification T echnologies. Scientific and
Technical News, volume 36(2), 2023, P. 10-17. https://doi.org/10.20535/2218-
930022023300601. ®axose BuxaHHs Ykpainu (kareropis «b»). Ocobucmuii eHecox




3006yeaua — auanis AimepamypHux O0dcepei, NpOBeOeHHs eKCNepUMECHMANbHUX
docniodcen, OPoOpMIeHHS Pe3yIbmamis, HanUCAnHs i ROOGHHS CIAMMI.

[Tamenmu.

. Crioci6 ortpumanns dorokaranizaropa uMHK(II) okcuay oOCaKeHHSM, MIIK
(2020.01) CO1G 9/02.: mar. Ha KOPHUCHY MOJEINb u202007913. T'ynya X.P.,
Isanenko .M., Kpumens I'.B. Nel147092; 3assn. 11.12.2020; ory6m. 07.04.2021,
bro. Nel4, 2021 p.

Mamepianu kongepenyii:

_ Hutsul K., Ivanenko I., Fedenko Y. Nanocomposite TiO2-ZnO for Dyes
Photocatalytic Degradation, 202/ IEEE 1lth International  Conference
Nanomaterials:  Applications &  Properties  (NAP), 2021, P. 14
https://doi.ore/10.1109/NAP51885.2021.9568504. Ocobucmuii eHecok 3006y8aua —
ananiz nimepamypHux Odicepen, NpOBeOeHHA eKCNepUMEHMAlbHUX docniodHcens,
oghopmnenis pe3yrbmamis, HAnUCAHHs CIMammi.

_ Hutsul K., Ivanenko I., Characterization and Photocatalytic Activity of ZnO/TiO;
Composite, ECS Transactions, volume 107(1), 2022, P. 16699-16706.
https://doi.org/10.1149/10701.16699ecst. Ocobucmui 6Hecox 3000y8aua — amanis
nimepamypHux — Odicepen, — NPOBEOCHHA  eKCNEPUMEHMANbHUX 00C1I0MHCEHD,
ogopmaenns pe3yiomamie, HANUCAHHA | nooanms cmammi.

. Hutsul K., Stepanova A., Byts O., Ivanenko I. Photocatalytic activity of ZnO under
near-real conditions, Materials Today: Proceedings, volume 62(P15), 20232, P.
7654—7659.  https:/doi.org/10.1016/j.matpr.2022.02.484.  XKypHan HOUTy€ETHCA
Haykomerpuunoto Gazoro SCOPUS. Ocobucmuii enecox 3006yeava — aHAll3
nimepamyprux — O0dcepen,  NpOBeOeHHA  eKCREpUMEHMANbHUX Q0Ci0MHCEHD,
oghopmnentis pe3yribmamis, HANUCAHHA i nOOaHHS cmammi.

Te3u donosgioel:

. T'ynya X., IBanenxo 1. (2020) doToKaTATITUYHE BUJAJTIEHHSI METHIIOBOIO CHHBOI'O
3a JIONOMOTOK IMHKY OKCUAy. Midiceanysesi oucnymu. ouHamika ma po36UMmoK
CYHACHUX HAYKOBUX OOCTIONCEHb: MAmepianu MINHCHAPOOHOT HAYK0B0T KOHpepeHyil.
Mamepiamu xougpepenyiti MIIH/I. M. Binxunns, (Yxpaina). C.15-16. Ocobucmui
gHecok 3000y6éaua — NPOBEOEHHs eKCHepUMEHMANbHUX docnioocens, 0bpobka
00epACanUX pe3yImamie, HanUCAHHsL | noOaHHsA mes.

. Hutsul K., Ivanenko I. (2020) PHOTOCATALYTIC DEGRADATION OF
CONGO RED IN DYNAMIC CONDITIONS. 36ipHuk nayrxoeux npaye AOI' 0z, C.
41-42. Ocobucmuii enecox 3006y6aua — NPOBEOCHHA EKCNEePUMEHMAbHUX
docridoices, 06pPOGKA 00EPAUCAHUX Pe3yIbMAMis, HANUCAHHL | HOOaHHs mes3.

10.T'ynya X.P., Isamenxo LM. (2020) doToKkaTaTiTUYHE BHAATCHHS OapBHUKA

MeTHIoBoro 3enenoro. The Ist International scientific and practical conference
“Actual trends of modern scientific research”. MDPC Publishing. Munich,
(Germany). P. 20-25. Ocobucmuii  6Hecox 3006y6aua — NPOBEOCHH:A
CKCHEPUMEHMANbHUX QOCTIONCEHb, 0BPODKA 00epPICAHUX pe3ynbmamis, HanUCAnHA i
HOOAHHA Me3.



11.I'ynya X.P., Isanenxo I.M. (2021) DoTokaTaniTiiHa Ierpajailis KOHIO YepBOHOTO
y muHaMigHMX ymoBax. "Ximiuni Kapasincoki wumanus - 2021" (XK9'21): 3bipka
mes Oonogideii XIII Bceykpaincvka naykosa Kongepenyis cmyoenmie ma
acnipanmis. M. XapkiB. — XapKiBCbKHuil HalliOHAIBHUE YyHiBEpCHTET imeni B. H.
Kapasina, Ximiunmit daxymsrer. C. 50-51. Ocobucmuii enecox 3000yéaua —
NPOBEOCHHS eKCNEPUMEHMAbHUX 0OCTIOJICeHb, 0OPOOKA 00EPIAHCAHUX Pe3YNbMAamis,
HANUCAHHA | NOOAHHS. me3.

12.Fynya X.P., Isanmenko I.M. (2021) JlocmimkeHHs BTIpaTH dorokaTami THYHOL
aktuHocti uHK(I[) OKCHMIy NpHM TOBTOPHOMY BHKOpHCTaHHi. [ International
Scientific and Practical Conference «Theoretical and practical aspects of modern
scientific researchy. C 43-44. Ocobucmuil enecok 3000y6aua — NpPO6EOEHHS
eKCNepUMEHMANbHUX 00CTIONCeHb, 0BPOBKA 00EPUCANUX Pe3YIbMAMis, HANUCAHHA |
NOOAHHS Me3.

13.Hutsul K., Ivanenko 1. (2021) TiO,-ZnO composite as a photocatalyst of dyes
destruction. Mamepianu Bocvmoi MidcHapoOHOT HAYKOBO-MeXHIUHOI KoHpepeHyil:
Cyuacni npobremu mexHoN02ii HeOpeaHIYHUX pevosur ma pecypco3bepedicenHs.
36ipnux Hayxosux cmamei. M. JIpBiB, (Ykpaina): HarioHanpHHH YHIBEpPCUTET
«JIpBiBcbKa momitexmikay. C. 194-195. Ocobucmuii eHecok 3000yeéaua —
Npo6edeHHs. eKCHEPUMEHMIbHUX OOCTIONCeHD, 06pobKa 00eprHCanux pe3yiomamis,
HANUCAHHS | NOOAHHS Me3. :

14.Hutsul K., Ivanenko I. (2021) ZnO/TiO, composite for dyes photocatalytic
degradation. Mamepianu VII Misxcnapoonoi HayKo80-npaxmuiHol KOHGhepeHyii:
Yucma 6oda. PyHOamenmanvhi, NPUKIAOHI MA NPOMUCIO8L ACHEKMU. M. Kuis,
(Yxpaina). C.28-29.  Ocobucmuii  eHecox  3000ysaua  — NpoBeOeHHs
eKCNepUMENMAanbHuX 00Cai0iCeHb, 0OPOOKA 00ePICAHUX pe3ynLmamie, Hanucants i
NOOQHHS Me3.

15.Hutsul K., Ivanenko 1., Krymets G., Puzatko T. (2021) Photodegradation of congo
red using zinc (I) oxide in circulating conditions. 36ipHux Haykosux npayo
Misenapoonoi nayxoéo-npakmudnoi kongepenyii «Ximiuna MexXHONI02IA:; HAYKA,
exonomixa ma eupobruymeoy. M. llloctka, (Ykpaina): m. Cymm: CyMCBKHH
nepxasruil ynisepcurer. C.125-128. Ocobucmuii necok 3000y8aua — NPOEEOEeHHS
eKCnepUMenmanbHux 00Cniodcens, 0bpobka 00epicanux pesyibmamis, HanucamHs i
nooanHs mes.

16.Hutsul K. R., Ivanenko I. M. (2021) Photocatalytic decomposition of azo dyes
using zinc (II) oxide. 9" International Conference "Nanotechnologies and
Nanomaterials" NANO-2021. wm. JIbBiB, (Ykpaina). Ocobucmuii énecok 3000ysaia —
KpUmMUHUI 02750 AIMePamypHux 0Jcepen, HanucanHs i NOOAHHS Me3.

17 .Hutsul K., Ivanenko 1. (2021) Synthesis of semiconductor nanosized composite
photocatalyst. First International Conference on Technologies for Smart Green
Connected Society 2021 (29th-30th November 2021). Ocobucmuii  8HecoK
3006y6aua — NPoOBENEHHs. eKCHEPUMEHMANbHUX OOCIIONCEHD, 06pobKra 00epicanux
pe3yiomamis, HanucaHHs [ NOOAHH: mes.

18.Hutsul K., Stepanova A., Ivanenko L (2021) Synthesis of TiO»-ZnO composite
photocatalyst. The 4" East West Chemistry Conference 2021 (EWC C2021) (Turkish
Chemical Society and National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute” collaborated). m. Kuis, (Ykpaina). C.119-120. Ocobucmuii



6HecoK 3000Y6aua — NPOBEOCHHS EKCNEPUMEHMATbHUX OO0CRIONHCEHD, 0bpobka
00epokcanux pe3yibmamis, HANUCAHHS | NOOAHHS Me3.

19.Hutsul K. R., Ivanenko I. M. (2022) Functional nanomaterials based on zinc oxide.
10" International Conference "Nanotechnologies and Nanomaterials" NANO-2022.
M. JIsiB, (Ykpaina). C.72. Ocobucmuii enecok 3000yéava — KPUMUYHULL 02/15.0
nimepamyprux 0xcepen, Hanucanns I NOOAHHA Mes.

20.Hutsul K. R., Tvanenko I. M., Patrylak L. (2022). Photocatalytic degradation of azo
dyes by ZnO/Zeolite composite under static conditions. 36iprux naykosux npaye
Miscnapoonoi HayKo60-npakmuyHol koughepenyii «Ximiuna mexHonocia: HAyKa,
exonomixa ma eupobnuymeo». — M. Illoctka, (Ykpaina): M. Cymu: CyMCbKHH
nepxasuuii ynisepcurer. C. 89-91. Ocobucmuiu 6Hecox 3006)6aua — Npo6eOeHHs.
eKCnepUMEHmansHux 00cniodicens, 06pobKa 00epucanux pe3ynvmamis, HanUCanHs 1
NoOaHHs mes.

21.Hutsul K. R., Ivanenko I. M. (2022). Composite zinc oxide with zeolite for organic
pollutants photodegrade. / 1" International Conference "Nanotechnologies and
Nanomaterials" NANO-2023. m. Bykosens, (Ykpaina). C.102. Ocobucmuii enecok
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SIkicTh Ta KinbKicTh myOumikariii BinopinaioTh “IIOpsSAKY NpUCYKEHHA
cTymeHs goKTopa (inocodii Ta cKacyBaHHS pillleHHs pa3oBoi cremiani30BaHol
BueHOI pajy 3aKiajly BHINOl OCBiTH, HAyKOBOI YCTaHOBA IIPO IIPHMCYJUKCHHA
CTyIeHs TOKTOpa (inocodii», 3aTBEpIKEHOTO IToctranosoto Kabinery MinicTpis
Vxpainu Bij 12 ciuns 2022 p. Ne 447,

BBAYATH, mo aucepraniiina podora I'ymyn X.P. “HaHOCTpYKTypOBaHi
KOMTO3uTHI (oTokaranizatopu Ha ocHoBi uuHK (II) oxcmmy s IECTPYKIILL
opradiyHuxX OapBHMKIB”, LIO TOJaHa Ha 3n00yTTa cTyneHst gokropa dinocodii 3
ranysi 3mamp 16 Ximiuna Ta GioimxeHepis, 3a cremianpHicTI0O 161 Ximiuni
TeXHONOril Ta iHKeHepis, 3a CBOIM HAyKOBMM piBHEM, HOBHM3HOIO OTPHMMaHHUX
pe3yJIbTaTiB, TEOPETUYHOIO Ta MPaKTHYHOO HHICTIO, 3MiCTOM Ta 0(OPMIIEHHIM
IOBHICTIO BiJMOBiZae BMMOram, IO Mpej’ ABISIOTE 10 nucepraiiii Ha 3000yTTS
cTymeHs nokropa dimocodii Ta BiANOBiAaE HANPAMKY HayKOBOTO OCTiHKEHHS
ocBiTHBO-HaykoBoi mporpamu KIII im. Irops CikopebKoro Ximiuni TexHONOri Ta
imKenepis, 3i cenianprocti 161 Ximiuna Texmosoris Ta 1HoKeHepisL.



PEKOMEHJIYBATH:

1. JIucepraniiuy pobory “HaHoCTpYKTYpOBaHi KOMITO3UTH1
doTOKaTAMI3aTOPH HA OCHOBI IHHK (II) okcuay sl JAECTPYKIli OpraHidHHX
6apsaukis”, moxany ['yiya XpuCTHHOIO PocTrciiaBiBHOIO Ha 37100yTTs HAYKOBOI'O
cTymnens JIokTopa (Ginocodil, 10 3aXUCTy ¥ pa3oBiif crienianizoBaHiif BueHii pazi.

2. Buewniii pazi KI1I im. Iropst CikopcbKOro yTBOPUTH pasoBy cIIeliani30BaHy
BUEHY Pajly y CKIai:

['osoBa:

JLT.H., JOLEHT, 3aBinyBau kadeapu ¢izuumnoi ximii, XiMiKO-TEXHOIOT TYHHH

dakyneTer, HarioHambHuil TeXHIYHUH yuipepcuter Ykpainu «KniBcbuit

noniTexmiupmit inctutyT iMeni Iropst Cikopcskoro», BopoGiiosa BikTopis

IBaniBHa;

Unenu:

PelieH3eHTH:

K.T.H, JOLEHT Kaeaph TEXHOJIOTii HEOPraHi9HHX PEUOBHH, BOJOOTHIICHHA

ta saraipHOi  XiMiuHOi TexHouorii, XiMiKO-TEXHOTOTi4HMH (BaKyIbTET,

HanionanpHuii TeXHIuHuil YHIBEPCHTET YKpaiHH «KHUBCHKHI MOJITEXHIYHHH

imctutyT imMeni [rops Cikopcbkoroy, SAHymeBcbka O.iena IBaniBHa;

K.T.H, JOIEHT, B.0. 3aBiTyBaya kadenpu XiMI4HOI TEXHOJIOTiT KOMITO3HIIHHHX

MaTepialis, Ximiko-Texnonoriuauii daxyasrer, HarioHaabHHH TEXHIYHUHA

yuiepcuter YKpainu «KuiBchkuil HoJTeXHIYHMH 1HCTHTYT iMeHl lrops

Cikopcbkoro», Muponiok Ouexciii Bo1oiuMApoBAY;

OdimiitHi ONIOHEHTH:

K.T.H., CTaplIMii HAYKOBHH CHiBPOOITHWK, JONEHT kadenpu  Ximii,

Hamionanpuuit yaisepenteT «Kneso-MoruisHCbKa Axanemis», Konosajioa

Bikropist BasepiiBua;

K.X.H., CTAPIIHil JOCITIJIHUK, CTapLuMil HAYKOBMI CITIBPOOITHUK BIZALITY 48

dizuKo-xiMii i TexHooril HAHOCTPYKTYPHOI Kepamikd Ta HAHOKOMIIO3HTIB,

[HCTHTYTY 1poOIeM MaTepiano3HaBCTBA im. LM. ®pannesuda (IIMM) HAH

Vkpaiuu, 3aropauit Makcum MuUKHTOBHY.

[osToBYrOUMii Ha 3acizaHHi
J.T.H., mpodecop,
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Buenuii cexperap

kadeapu TeXHOJIOrT

HEOpraHiYHHX PEYOBHH,

BOJIOOYHILEHHS Ta 3arajibHOI

XIMIUHOT TEXHOJIOT1i

K.T.H . [Opiit ®EJAEHKO




