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TpesicTaBIeHy Ha 3100y TTs CTyneHs TokTopa (inocodii B raysi suanb 16
«XimiuHa Ta GioimKeHepis» 3a crienianbHicTIo 161
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AKTyaJIbHICTh TEMH JHcepTaNil

OcrtaHHIM YacoM CTBOPEHHS IeTepoCTPyKTyp Ha ocHoBi ZnO 3 asoma ado
TphOMa OKCHIHMMH HaIliBIIPOBIAHMKaMu HalyBae NEePCIEKTHBHOIO HAMPAMKY UL
30inpmensHs e(eKTHBHOCTI (HOTOKATANITHYHOIO MPOLECY, 3aBISKH KpaloMmy
posmoziny 3apsais, Hanpuknaia, cuctemu ZnO@CdS, ZnO@CuO, ZnO@TiO,,
ZnO@TiO@Ag Tomo. OnTWdHi Me30MOpUCTI HAaHOTPYOKHM MIOKCHIY THTaHy
TaKOXK KOMOIHYIOT 3 TeTepOCTPYKTYpaMH Ha ocHOBI ZnO 3 yTBOPEHHIM CHCTEM, d
came HT(TiO2)@ZnO@CeO,. Omisia niTepaTypHUX JDKEpesl 3a HAMPSMKOM
MokasaB, 10 (DOTOKATATITHYHA AKTHBHICTh TAKMX TETEPOCTPYKTYP BU3HAYAECTHLCS
}ha3oBUM  CKJIAJOM, HAsABHICTIO JOMIIIOK Ha MHOBEpXHi (oToKaramisaropa,
[MOBEPXHEBOIO CTPYKTYporo, Mopdornorieto Tomo. Takox OTPUMYIOTE ONTHYHI
HAHOKOMITO3UTH HA OCHOBI M@30MOPHCTOrO LEOITy Yy NPHCYTHOCTI Pi3HOMaHITHHUX
HamiBnposiauukis, Hanpukiag, CuO, ZnO, C3Ny, TiO; ans noM’sKieHHST BOJH,
cripusiiouy i (poToneCcTPyKIi aHIOHHUX GApPBHUKIB.

JlucepTaHTKOK B po6OTI Bu3HAYeHi CTPYKTYpHi (TATOMA MOBEPXHs, 00’€M I
niamerp Tmop, po3Mip KpucramitiB) i ¢isudHi (mMpuHA 3a00POHEHOI 30HH
HAITIBIIPOBIIHMKA) NapaMeTpu JUisi BCTAHOBJIEHHS 3B’S13KY 3 (HOTOKATAIITHYHOIO
AKTUBHICTIO CHHTE30BaAHUX HAaHOKOMIIO3HTIB ZnO.

BpaxoByroud  Tako TPOrPECHBHY  TEHJAEHLI0 IO  BUKOPHUCTaHILs
HagokoMmo3uTiB  ZnO sk yemimHMX  (OTOKATanizaTopiB  €KOIOTTYHOTO
NMPU3HAYCHHS, IIPOBEJEHI JOCIIDKEHHS Y PoOOTI € KOPHCHMMH JUls HayKOBIIIB,
BUKJTA/a4iB, AaCIipaHTiB Ta CTY[ACHTIB BHIIMX HAaBYAJIBHHUX 3aKJIAJIB, IO
CIeLiali3yloThCsl Y Taly3i TeXHOJOri HEOpraHiyHMX PpEYOBHH, 30KpeMa,
TexHonorii copbentiB Ta (oTOKaTAN3aTOPIB, BOJOOYUMIUEHHH, WO OE3yMOBHO
MiATBEPIDKY€ aKTyalbHiCTh poborH (I1B. HoAatku A i b).

Ouinka OOGIPYHTOBAHOCTI HAYKOBHX pe3yJbTaTiB JAHcepramii, iX
J0CTOBIPHOCTI TA HOBH3HH

HaykoBa HOBW3HA pE3yJIbTATiB QHCEPTaLiiHOrO MOCIIKEHHs TIONArac B
HACTYITHOMY. '



Briepiie BCTaHOBJIEHO, IO Y BHNAAKY (OTOKATANITHIHHX eKCIIePUMEHTI B
nopomky uuEk (1) okcuiy 3 pereHepainieio CTyMiHb 3HeOapBICHHS Konro
YepBOHOrO B YCiX HACTYTHHX LMKIaX BHKOPHCTAHHS 3HAXOJMTHCA B MEXKaX BT
80 mo 90 %. Tobro, dorokaramizarop uuHk (II) oxcma, cuHTe30BaHMH B
naGoparopii METOOM OCa[PKEHHs, MOXKHA BHKOPMCTOBYBAaTH MiCJsl pereHepanii
MOBTOPHO JIJIsi OYMILIEHHSI CTIYHHUX BOJ Bijt 6apBHVKIB aHIOHHOTO THUILY.

Brepie AOCII/UKEHO PO3IIOALT IOBEPXHEBUX IEHTPIB JUIS HAHOKOMIIO3HTIS
ZnO 3a crymenem kucnotHoctTi pK, Ui BCTaHOBIEHHs  3B’S3Ky 3
doTokaraniTHuHOK aKTHBHICTIO. [ToKka3aHo, 10 y BCIX KOMIIO3UTAX MEPeBakaloTh
ocHoBHi neHtpu Bpencrena, a ix Oimbia Kinbkicts q=0,43 MMOJB/T MPUCYTHS B
xommo3uti (2) ZnO/TiO; (1:1) 3 pKy=9,45, Binnosiguo. Lle MOsSCHIOE HOrO BHCOKY
doTOKaTANITHYHY AKTHBHICT B MpPONECAX NECTPYKIii KAaTIOHHUX I aHIOHHHUX
GapBHWKIB B ynbTpadioneToBoMy Ta BHAMMOMY Jialia3oHax CBITIA 3aBISKH
e()eKTUBHOMY TCHEpYyBaHHIO Hap eJeKTPOH-ipKa 3 YTBOPEHHsSM BiJANOBIAHMX
aKTUBHHUX paJMKaJIiB B mpolieci orokaraisy.

BCTaHOBIEHO MAKCHMYMH 3HA4€Hb  LIEHTPiB bpeHcTena i HAaHOKOMITO3HTY
ZnO/ueomit 3a pKa 5,0; 6,4 Ta 9,45 3 CyTTEBUM BKII3JIOM FiJIPOKCHIIBHUX TPY1I, 5K
MOXYTb IIPMEIHYBATHCS JI0 aTOMa LIMHKY y HOro OKCHJI, KW 3BA3aHMI 3 ABOMA
CYCIIHIMM IIMHK-KHCHEBUMHM TeTpaeapamMu JUis ycmimmuoro ¢orokaramizy i B
LUPKYJALIHHOMY pPeXuMI.

Brepuie BusiieHo, mo komnosut nuuk (II) oxcun/neonit HY (Bmict 20 mac.
% ZnO) € Hai6inbI epeKTUBHUM (OTOKATANIZATOPOM sl JIECTPYKITii aHiOHHHX
GapsHMKiB BHCOKOI KoHUeHTpauii (10 50 Mr/nmM?) 3 BHKOPUCTAHHSIM  SIK
ynsTpadioneToBoro, Tak i BUAMMOIO CBIiTJIA B CTATHYHOMY Ta LMPKYJSUIHHOMY
pexumax.

IIpe/ICTABNIEHO TEXHIKO-EKOHOMIUHI PO3PaXyHKH fKi JIOBOLSTH €KOHOMIYHY
JOLLIBHICTS CHHTE3y (OTOENEKTPOHHUX HaHokommo3uTiB ZnO (penralenbHICTh
35 %, NOBepHEHHS KaIliTaloBKIaeHb 1,6 poKy).

HaykoBi pesyisraru aucepraniifHiii poGori 3700yBada JOCTATHBOK MIPOIO
06rpyHTOBaHI i BiANOBiNa0TH cHOPMYIBOBAHIH METI Ta 3aBIAHHSM JIOCIII/IKCHIs.
Biporignicts y po0oTi pesymsrariB A0CIHIIKeHb 3a0e3IeYeH0 BHKOPHCTAHHSM
cydacHuX (i3MKO-XiMi4HHX METOIB Ta CTAHJAPTH30BAHMX METOAMK AOCIIKCHE 3
BHKOPMCTAHHSIM HOBITHBOTO 00J1a/IHAHHS 1 [IPOrpamMHoOro 3abesneueHHs.

Pesyisrary, 1m0 CTPHUSAIOTH AOCATHEHHIO IOCTABIEHOT METH y podoTi, aBrop
orpumaB Ha Kadenpi «TexHonorii HeopraHiuHUX PEYOBHMH, BOMOOYMILEHHs Td
3arajgpHOl  XimiyHOi TexHonorily HanioHalbHOrO TEXHIYHOIO YHIBEPCHUTETY
Yipainu Kuisebkuil nmonitexuianuii inctutyT iM. I. CiKOpebKOro, mpoBOsTIM CBOL
JOCHIKeHHs B paMkax nepx6romkersol Temu 2307 m « HosiThi HanomucnepcHi
OKCHJIHI Ta KOMITO3UIIIMHI aJicCOPOEHTH 1 KaTali3aTopH €KOJOTITHOTO MPU3HAYEHHS
(2020-2022 pp., Ne nepskpeecrparii 0120U102127).

Omxe, B aucepramiiHiii poOOTI mocTaBieHe HAYKOBE 3aBJaHHS BHUKOHAHO
MOBHICTIO, 3400yBad IOBHOIO MIpPOI OIOHYBaB METOHOJIOII€I0  HayKOBOI
JISTBHOCTI.



Ouinka 3micTy auceprauii, ii 3aBepuIeHicTh Ta JOTPHMAHHS NPHHIHIIB
aKaaeMiuHOI J00poyecHoCTI

3a cBoiM 3MicToM amcepraiiiina podora 3mobysadya ['yuyn X.P. mosuicTIO
BigmoBimae Crammapry BHIIOI OCBiTH B Tamy3i 3HaHb 16 «XimiuHa Ta
Gioimkenepis» 31 creriaabHocT 161 «XiMIUHI TEXHOIOTIT Ta IHXKEHEPIs».

Jlucepraliiitna poOota € 3aBepUIEHOI0 HAyKOBOKO Mpalero i CBIIYHTH IPO
HasABHICTE OCOOMCTOrO BHECKY 3/00yBaya y HAYKOBHM HAmpsiM CTBOPEHHS HOBITHIX
(hoToeNIEeKTPOHHIX HAHOKOMIIO3UTIB ZnO eKOJI0rYHOIo NpU3HAUYEHHs.

PO3mIsiHYBIOM 3BIT NMOAIOHOCTI 3@ pe3y/ibraraMu IepeBipKH JiMcepTauiinol
poOOTH Ha TEKCTOBI CIIBIAIiHHSA, MOXKHA 3pOOMTH BMCHOBOK, LIO AMCepTraliifiHa
pobota I'yiryn Xpuctunu PocTuciaBiBHE € pe3yJbTaTOM CaMOCTIHHUX JIOCIIIKEHb
3q00yBaua 1 He MICTHTH eJleMeHTIB (anbcudikamii, xoMmmimsmii, ¢abpuxarnii,
riariaTy Ta 3anosudeHb. BUKopucTaHi i71e1, pe3ynsTaTd i TeKCTH iHIINX aBTopis
MaroTh HaJIeXKHI MOCUIAaHHS Ha BiJITOBIHE JIKEPEo.

MoBa Ta cTHJIb BHK/IAJE€HHSI pe3y/ibTaTiB

Jlucepraiiitna poOora HamucaHa YKpalHCBKOIO MOBOIO 3 BHUKOPHCTAHHSIM
3araJIbHONPUUHATHOI JUIS raiy3i 3HaHb TepMiHojorii. Pesyasraru J0CIKEHHS
BUKJIQJIEHO IMOCIIIIOBHO 1 JJOCTYITHO, HAYKOBUM CTHUJIEM MOBIICHHSI.

Hucepraniitna pobora MICTUTh aHOTAIlIO, BCTYI, IIICTh PO3/LIIB, 3araibHi
BHCHOBKH, CITHCOK BMKOPHCTaHMX JDKepesl Ta JBa MOAaTKW. 3arajibHuii olcsr
nuceprarii 153 cropiHku, Bkiarovyae 30 Tabmuub, 46 pPUCYHKM Ta CIIMCOK
BUKOPUCTAHWX JUKepen 13 95 mHalimMeHyBaHb 3 JBOMa JojarkamMu (axkTw
BIIpoBa/KeHHS A 1 B).

Y Beryni pO3KpUTO aKTyallbHICTh OOPAaHOTO HAMPAMKY JOCIIJIKEHb, CYTh
TeMH, CGHOpPMYJIbOBaHA MeTa, OCHOBHI 3aBJaHHS Ta METOAU JOCIIJDKEHD,
BU3HAYEHO HAYKOBY HOBH3HY OTPHUMAHHX pe3yJibrariB Ta OOrpyHTOBaHO IX
MpaKkTHYHE 3HAYEeHHS, IOAaHo iHMOopMaLlilo 1100 anpodallii OCHOBHUX pe3ylbTariB
poboTu Ta nepenik myOmikalii no Marepianax A0CIIHKEHH.

B mepumomy po3mini aucepTaHTKa MPOBOAMTH JIITEPaTYpHUI OIS, Ta Ha
OCHOBI JDKepes aHalli3ye MeTOId CHHTe3y 1 BIAcTUBOCTI HaHoO-ZnO r1a
METaJOOKCHIHUX HAHOKOMIIO3UTIB Ha #oro ocHoBi. [lorpu Beswkuii obcsr
HAKONMYEHHUX JaHuX, iHTepec Jo ZnO ¥ HAHOKOMIIO3UTIB Ha MHOro OCHOBI
MPOIOBXKYE 3POCTATH, 110 MOB’S3aHO 3 MMOUTYKOM HOBITHIX HaHO(OTOKATasIi3aToPIB
eKOJIOTIYHOTO NMPHU3HAYEHHS.

B apyromy po3mini aBTOp HABOAUTH XiMiuHI PEYOBHHH (IPEKypCOpH.
PO3YHMHHUKK, OCaPKyBaui), 1110 BUKOpHCTaHi JuUist cuHTe3y ZnO | HAaHOKOMITO3UTI
ZnO meromoM ocapkeHHs, a came arnerar nuaky, NaOH, xomepriitauit TiO;
Evonic P25, neomt (Si02/AlO3;=4,7). Hanpuknaa, misi CHHTE3Y HaHOKOMITO3UTIB
3m100yBad BHKOPHCTOBYBasa pi3He cniBBlAHOoWeHHs ZnO:TiO, — 1:1, 1:3, 3:1.
HageyieHo ymMoBH (poTOKaTami3y Ta HAAAHO OMHC (PI3UKO-XIMIYHUX METO/IB aHaIi3Yy,
a camMe peHTreHoAU(pakilfHOro, pPEeHTIeHOCTPYKTYPHOIO, CIEKTPOCKOIis
nudy3Horo BinOMTTS B Y@ Ta BUAMMOMY CBIiTJ, CKaHyBajJbHA CJICKTPOHHA



MIKPOCKOIIISI, ~ JIIOMIHECLEHTHMHM  €JeMEHTHMH  aHajli3,  CIEKTPOCKOIIis
KOMOIHALIHHOrO  pO3CilOBaHHSA  CBiTAa,  iH(pauyepBOHA  CHEKTPOCKOIIis,
HHU3BKOTEMIIepaTypHa ajcopOuis-gecopliisi  a30Ty, BH3HAYEHHS  KHCIOTHO-
OCHOBHHX IIeHTPiB Towio. B po0oTi HaBeneHO mepenik cy4yacHOro oOiajHaHHs 3
Xapaktepusalliero, 1o Oyad  BHKOPUCTaHI Y  JOCIHI/DKGHHSIX, 30Kpema
nudppakromerp Rigaku (SAmonis), cnekrpodoromerpu in inSpect-101UV, 65 TM
(Kwurait) (190 — 1000 M), doropeaxtop 3 Y@ nammoro A = 254 HM Ta MOTYIKHICTIO
24 Bt Tomo. PorokarajiTHYHA AaKTUBHICTH HaHOKoMIIo3uTiB ZnO/Ti0; i
ZnO/mieoniT pochipKyBanack B IHPKYIBSIIHHUX ymoBax 3 OapsHukoM KoHro
yepBOHMM. BHOip Takoro kKoMmIuiekcy (i3MKO-XIMIMHHX METOMIB XapakTepu3allil
CHHTE30BAHMX 3pPa3KiB HAHOKOMIIO3WMTIB 3pOOJIEHO  LIJIECHPSMOBAHO  JUIs
JOCIIJKeHHS, MOP(OJIOTii, KPUCTATIYHOI CTPYKTYpH, (a30BOr0O CKIALy, LIMPHUHH
3abopoHeHoi 30HM HaNiBIPOBiAHKKA, (OTO3HEOAPBIIEHHS i NeCTpyKIiil GapBHUKIB
3 METOI0 CTBOpPEHHS (YHKIIOHANBHUX (OTOENIEKTPOHHUX HaHOMaTrepianiB Ha
ocHoBI ZnO.

Tpetiii  po3miii  NPHCBAYEHO AOCHIDKEHHIO I[OBEPXHEBOI CTPYKTYPH,
Mopdororii, ONTHYHUM Ta (POTOKATAJIITAYHUM BIACTHBOCTSIM HAHOKOMITO3HUTIB
ZnO 3 xomepuiiinuM TiO, P25, Bkmouwaroun rereporeHHH Qorokaraniz B
LUPKYJISILIHHOMY peXKuMi, BUKOPHUCTOBYIOUH OapBHHUKH KaTiOHHOI M aHioHHOI
npupoau. BeTaHOBIEHO, 110 HAHOKOMIIO3UT 3 €KBIBAJIEHTHHM CITiBBiJIHOIIEHHSIM
Zn0:TiO; mae cepenniit po3mip yacTHOK 180 HM 3 MUPHHOIO 3a00POHEHOT 30HK
2,98 eB Ta cyTTeBmi BKNaj OCHOBHMX IEHTpiB BpeHcTema 3i crenmdiunmvu
BracTuBocTAMU. ITokaszano st HanocucteM 3anekHo Bix pK, 3MiHy KimbkocTi
HOBEPXHEBUX IEHTPIB (pka (MMONB/T). VY BCiX 3pa3skax HaHOKOMIIO3HTIE
HepeBakaloTh OCHOBHI LeHTpu bpencrema, ocobnuso mist ZnO:TiO> (1:1) 3a
enmuunHoo pK;=9,45 mo cnpustume ¢QoTokaranituunomy poskiaanxy Kouro
4yepBOHOI0. byno 3aimydeHo nexijgbka BUXIIHUX KOHIIEHTpalliit 6apBHuKa, a came 8,
25 ta 50 mr/mM®. HaiiGinplmr akTHBHHUM BHSBHBCS HAHOKOMITO3HT 31 CKJIaIOM
ZnO:TiO; (1:1) y mpucyTHOCTI SIKOTO Jlocsiranacsi IOBHA JECTPYKIis OGapBHHKA
(Co=25 mr/nm?) 3a 1 xB mig wac Y@ xii. Iijg aiero Buaumoro ceimia 20 xB U
KOHIeHTpallii GapsHuKa 8 MI/am® cTyminb poskiaay gocsras 92 — 98 % s yeix
3pa3KiB HaHOKOMIO3UTIB. [ToBHMI po3kian OapBHUKIB Pi3HOI IPUPOAH JIOBENEHO
pesyasraramu y Tabu. 3.4-3.5 1 puc. 3.14-3.16.

B  4erBeproMy  po3auUll  JOCH/KEHO  CTPYKTYPHiI,  MOBEpPXHEBI,
dboToKaTaITUYHI BJIACTHUBOCTI (peXUM UHMPKYIALil) HaHOKOMIO3uTiB ZnO 3
ME30MOpUCTOr0 MaTpuliero Leomity. KoMno3ut ZnO/1eoniT CHATE30BaH0 METO/[OM
OCa/UKEeHHS OKCHUAY ILMHKY Ha IIOBEPXHIO BOAHEBOI dopmu ueomity Y
THILy QOKa3uTy, AKHii OyB IPOCOYEHUH NIPOAYKTOM TiIpOITi3y MpeKypcopa arerary
LUUHKY Ta NpokapeHui aua uporo 3a temmneparyporo 300 °C. OcamkeHHsT OKCHITY
LIMHKY, 1110 TIOKPHBA€ HAHOYACTHHKH [10YaTKOBOIO LEOMITY, OYJI0 MiATBEP/UKEHO 34
nonomororo CEM. L{uHk okcniHy (pasy rekcaroHanbHO! CHHTOHIT THITY BIOPLMTY 3
BMictom 20 mac. % y cuHTe30BaHOMY KOoMIO3uTi ZnO/UeoriT MiATBEpIKEHO
(hisuko-ximiunumu mMeronamu. ITosepxus BET, 3aranbunit 06’em i 06’em mikporop
BHXiJIHOTO II€0JIITy 3MEHIIMIIKCS, a Cepe/iHii po3Mmip mop 36ibIIKBCs B pe3yisrari



ocamkerns ZnO. Lentpu 3 pKa=9,45, sxi Gymu rpynamu OH™ npuxpiniesnmu
710 KpaloBHX obl1acTeil MOBepXHi, MOABOLIHMCS MICIs OCA/DKEHHS OKCHIY IIMHKY Ha
[IEOJIT, OCKINBKH HAHOYACTHHKH ZnO Majii TeHIEHIIIIO 0 B3a€MOJIIT 3 MOJIEKYJIOIO
pogu. Came 1ie CTaj0 NPHYMHOIO BHCOKOI (OTOKATATITHYHOI AKTHBHOCTI
xomno3uty ZnO/ueonit 100 anionnoro 6apsuuka. Hanpuknan, 6apsuuk Konro
yepBonui (8,0, 25,01 50,0 Mr/aM°) TOBHICTIO 3HeOapBIIOBaBCs JIHIIE 3a 1 XB, aje
GapBHHK MeTH/IeHOBHMH OnakutHumii (8,0 Mr/am’) poskiazascs HEMOBHICTIO HABITH
micis 1 ron YO-onpoMiHeHHs!.

Y n’aToMy po3aiiii  3alporioOHOBaHAa TEXHOJOTIYHA CXeMa OJlepiKaHH:!
KOMITO3UTHUX (oTokaramizaropiB Ha ocHoBl uuHK (II) oxeuay 3 ommcowm
MaTepialbHOIO 1 EHEPreTHYHOrO DaIancy.

B mocToMy po3/isii aBTOpPOM IpPeACTaBIIeH] TeXHIKO-eKOHOMIYHI PO3paxyHKH
ki JOBOISITH €KOHOMIYHY JOLUIBHICTE (penTalenbHicTs 35%, InOBepHEHHS!
KanitajoBkianeHs 1,6 poky).

YV migcyMKy iz 3a3HauMTH, WO XpuctuHa PocrucnasiBia [y, nposisiu
CYKYIHICTh HAayKOBHX JIOCJi/UKeHb, CIIMPAlOYUCh HAa  Cy4YacHl  MeTo/u
Xapakrepu3aliii HaHOKOMITO3HTIB, PO3B’s3asa TIOCTaBeH] 3a/iaui 1 Jocsria MeTH y
poGoti — onTHMi3yBana XiMIYHWI CKJan HaHOKOMIO3MTIB Zn(O, BCTaHOBHBIIM
38’30K 31X (OTOKATAJNITHYHOIO AaKTHBHICTIO. TakoX aBTOpOM JIOBe[eHa
epexTHRHICTh (POTOKATAIIZATOPIB HABITH MICIA IX pereHepariii st BOJOOYHUIIEHHS!.

Huceprauiiina pobora odopmieHa BIINOBIAHO Jo BUMOr Haxasy MOLI
Vkpainu Big 12 ciunst 2017 p. Ne 40 «IIpo 3aTBep/keHHs] BEMOT 10 O(QOpMIIeHHsI

JACEPTAITII.

Onpu/iioHeHusi pe3y/ibTaTiB JHcepTaniinoi poboTu

HaykoBi pe3syibraru jucepranii BHCBITIEHI y 23 HayKOBHX ITyOmiKar(isx
3no0yBada, cepell SKUX: 1 CTATTS Yy HAYKOBHX BHAAHHAX, BKJIIOYEHMX Ha Jary
omyOIiKyBaHHsI IO Iepelliky HayKoBHX (axoBMX BHAaHb YKpainu; 3 crarri y
nepioguYHUX HAYKOBUX BHIAHHSX, TPOIHAEKcOBaHMX y Oazax manux Web of
Science Core Collection ta/abo Scopus, 3 gKHX 3 crarTi y BUAAHHSX, BiAHECEHUX
no mepuroro — Tpetboro ksapruiiB (Q1—Q3) BinmosizHo n0 Kmacudikamii
SCImago Journal and Country Rank a6o Journal Citation Reports; 1 marenrt
VYKpainu Ha KOPUCHY MOJIETD.

Takox pesynbratd jEcepranii Oynu anpoGosaHi Ha 12 HaykoBHX (axoBux
KOH(EpeHIisX.

HayxoBuii piBeHb ITyOITiKaliif ANCEPTAHTKA 3HAXOAUTHCS HA BUCOKOMY PIBHI.
Bei npuHIMNM akajaeMidHol qobpodecHocti Oyinu noTpuMani 3/100yBauem mijl qac
HAIMHCAHHs 1 OMyOIiKyBaHHs HayKoBHX npaub. OcoOMCTHI BHECOK 3700yBaya Jio
myGmikamif, omyOniKoBaHMX 3i CHiBaBTOpaMH Ta 3apaXxoBaHHX 3a TEMOLO)
nucepTalii € BArOMHUM.

BBakaro, 1110 HAyKOBI pe3yibTaT, OMNMUCAHi B AuceprauiiHid podori,
IIOBHICTIO BUCBITIIEHI Y HAYKOBHX ITyOIiKAL[ISIX IMCEPTAHTKH 32 KOPOTKHH CTPOK.



Hepnoniku Ta 3ayBakeHHs 10 AHcepTaninoi po6oru.

1.B posaini 1 (orisia niteparypu) HeoOXigHuM Oyiio 1oAaTH IMiACyMKOBY TaOIMIIO
3 TapamMeTpaMd ME30MNOPHCTOI CTPYKTYpH, PO3MIpOM YacTHHOK, OITHYHOIO
IIMPUHOIO 3a00pOHEHOI 30HM 1 KOHCTAHTOIO IIBHIKOCTI peakiii aecTpykuii
OapBHMKIB JjI1 HaHOKOMIO3HUTIB ZnO 3 MeTaloOKCHAAMH 1 IeoNiTaMM Pi3HOT
IPUPOIH 3 METOIO MOPIBHAIBHOIO aHami3y B po3ainax 3 i 4 guceprauiliniii po6ori.
IIponyieno tabnuuo 1.3 ta pucynkn 1.4-1.5.
2.Y meroguui cunTe3y HaHokomnosuTiB ZnO 3 TiO, (P25) i ueonitom posminy 2
He BKa3aHO siK 3MiHIoBaJiock pH cepeosuina.
3. Kopucaum OyB 0OM cHHTe3 HAHOKOMIO3UTIB Zn(O METONOM OCaKeHHS B
n1abopaTopHMX yMOBaX B MNPHCYTHOCTI YHCTOI aHarasHoi wmomuikarii uis
nopiBHsHHSA 3 cuctemamu ZnO/P25 (Evonik).
4.B posnini 3 Ha puc.3.1-3.2 inTeHCHBHICTL Mae OYTH Y «BiJH. OIL.», TE€X came i B
posn.4 na puc. 4.1. Ha pucynxax 3.3 (posain 3) i 4.2 (po3min 4) mpormyckanus
Tpeba BkazyBaTH y «%o».
5.5k 3miHIOBaIach KOHCTaHTa LIBHUAKOCTI peakiii (OTOKATaTiTUYHOI AecTpyKIii
Konro uepsonoro i MetunenoBoro OnakutHoro (Co=8, 25, 50 wmr/nm®) B
NPUCYTHOCTI BUXiiHOrO HaHonopoiky ZnO i TiO; (P25)?
6.Haxxans 51 He moOayuB pe3ynbTaTd JOCIHIDKEHHS aacopOuii aHioHHoro 6apBHUKA
3 104arkoBol0 KoHUeHTpauiero Co=8, 25, 50 wmr/am® y Bincyrnocri Yd
ONPOMIHIOBAHHsl Y TEeMHOBOMY PEXHMI IiJl 4ac KOHTAKTy OApBHHKA 31 3pa3kaMH
HaHOKOMIO3UTIB ZnO.
7.Tpeba Ounpll OETalbHO IOSCHHUTH YHM BHKJIIHKAHO CYTTEBE 3MEHLICHHs
napaMeTpiB ME30MOPHUCTOI CTPYKTYPH OKPIM TIno, (HM) IJIS HAHOKOMIIO3MTIB
ZnO/1ueostit, BpaxoBylOuH Ul HHX CYTTeBe 30UIbIICHHS [EHTpPiB Bpencreaa s
pKa 6,4 Ta 9,45 nopisHsHO 3 neonitoMm (puc. 4.6 posn. 4). V poszini 4 nponyieno
puc. 4.13.
8.Ha puc. 4.5 ne Mac i30TepMH HU3BKOTEMIEPATYPHOI ancopOiii-gecopbirii asory
s Buxianoro ZnQO. fka Gyna muowa nutomMoi moBepxHi Buxiznoro ZnO 3a BET?
9.3ycTpivaroThest Aeski opdorpadituHi TOMHIIKH 1 ONUCKH MO TEKCTy. Y BUCHOBKAX
Tpeba Oyiio mokaszaTH SIK 3MIHIOBAIIMCS 3HAUY€HHs LEeHTPiB Bpencrena q (MMOIL/T)
JU1si HaHOKoMTI03UTiB ZnO pi3HOro XimiuHoro ckiany 3ajexso Bing pK,. Y crmceky
JUKeper JIiTepaTypH € TTOBTOP Mocuianb (uB. 891 91).

Beaskaro, 1110 BHCJIOBJIEH] 3ayBa)K€HHS HE € BU3HAYAIBHUMH i HE 3MEHIIYIOTh
3arajibHy HAayKOBY HOBHM3HY Ta IIPAKTHYHY 3HAYUMICTh pe3YJbTariB Ta He

BILTMBAIOTH Ha TTO3UTHBHY OLIIHKY JHcepTaliiHol poboTu.



BucHoBOK npo auceprauiiiny podory

Jluceprauiiina pobGora 3m00yBada cTyneHs jgoktopa ¢utocodii [ymy
Xpuctuau  PoctucnaBiBau  Ha Temy —«HanocrpykTypoBaHi  KOMIIO3MTHI
dorokaranizaropu Ha ocuoBi nuHK (II) oxecmmy Juis npectpykmii opraHiuHUX
OapBHMKIB» BMKOHAHAa Ha BHMCOKOMY HayKOBOMY pIBHi, HEe TOPYIIy€ TPUHITHITIB
akageMiunoi J0OpOYecHOCTI Ta € 3aKiHYeHMM HAyKOBUM  JIOCIIIKEHHSIM,
CYKYTIHICTh TEOPETHYHMX Ta MPAKTHYHUX Pe3yJbTaTiB SKOTO PO3B’s3y€ HAyKOBE
3aBJIaHHs, 110 Ma€ ICTOTHE 3HA4eHHS /I rajay3i 3HaHb 16 «XiMmidyHa Ta
GioimkeHepisy». [uceprauiiina podoTa 3a aKTyajlbHICTIO, IIPAKTUYHOKO LIHHICTIO Ta
HAayKOBOKO HOBW3HOIO IIOBHICTIO BIANOBIJA€ BMMOIaM YHMHHOIO 3aKOHOAABCTBA
Vkpaiau, mo nepeadaderi B 1. 6 — 9 «llopsaaxy npucykeHHS CTyNeHs JOKTopa
¢inocodii Ta ckacyBaHHS PILIEHHS Pa30BOi Creliali30BaHOl BYEHOI pajy 3aKiajLy
BUINIOI OCBITH, HAyKOBOI YCTAHOBM IIPO TPUCYIKEHHS CTYINEHS JOKTOpa
dinocodii», zarsepmxenoro Ilocranosoro Kabinery MinictpiB Yikpainu Bing 12
cians 2022 p. No 44,

3n00yBad I'yuys Xpueruna PocruenaBiBHa 3aciyroBy€ Ha IPUCYHIKEHHS
cTynens gokropa ¢imocodii B ramysi 3HaHbp 16 «Ximiuna Ta OloiHkeHepis» 3a
crietianpHicTio 161 «XiMiyHi TeXHONOTIT Ta IHKEHEPisD».

Odiniiinuii ononenT

Crapuuuii 1OC/I1IHUK, KaHAM/IaT XIMIYHUX HayK
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