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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizuko-xiMivyHi BJIACTUBOCTI HAHOCTPYKTYPOBAHUX KapOOH-BMICHHUX Ta HaMiBIPOBiTHUKOBUX TOHKOILIIIBKOBUX

CTPYKTYP AJ1s1 TOTPEO BiHOBJIIOBAHO-BOIHEBOI €HEPTreTUKHU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physico-chemical properties of nanostructured carbon-containing and semiconductor thin-film structures for the
needs of renewable hydrogen energy

Pedepat yKpaiHCBKOIO:

Opep>kaHe HOBe PO3yMiHHS IIPOLIECIB [TepEeHOCY TeIlJla Ha MeXKi 107y opyBaTuil KpeMHiil /ioHHa piguHa. Briepuie
BUSBJIEHO CYTTEBE 3POCTaHHS KoePillieHTy TeIJIONPOBiIHOCTI TaKoi KOMIIO3UTHOI cucteMu - y 8-10 pasiB BUILUi
MIOPiBHAHO 3 IOHHMMH PifHaMU Ta Y 2 pa3y BUILLMI Y ITOPIBHAHHI 3 TOPYBaTUM KPEeMHieM. 3alIpOITIOHOBAaHO HOBUM
MeXaHi3M I0SICHEHHS L[bOTO SIBUILA, [10BS13aHUH 3i CTPYKTYPYBaHHSIM PiIMHU HA MeXi MOAiNy i3 mopyBaTUM
KPEMHi€eM, IO MOKpally€e TEIJIONIEPEHOC Y3IOBK MEXi [I0/1iyly. 3alIpOIIOHOBAHO HOBY OPUTiHAJIbHY TEOPETUYHY
MOJeJIb B paMKax HabJIMKeHHS e(peKTUBHOTO CEPELOBUIIA [1JIs1 OIUCY TEIJIONEPEHOCY Y NoJliMep-rpadpeHOBUX
HaHOKOMIIO3UTaX. MoJiesib BpaxOBy€ F€OMETPUYHI Ta MaTepiasbHi NapaMeTpyu YaCTUHOK HAIllOBHIOBaYa, KOHTAKTHUM
TEIJIOBUI OIIip Ha MeXax Nofiny rpadpeH,/maTpulis Ta rpadeH /HaHOYaCTUHKA IIPU IeKOpyBaHHi rpadgeny
HAaHOYACTUHKaMU. MoJiesib 31aTHA TaKOX Iepe0avaTi TeEMIIEPaTypPHi 3aJ1€XKHOCTI TEIJIONPOBiJHOCTI B
HAHOKOMIIO3UTAX 32 BiJOMMMU TEMIIEPATYPO-3aJI€KHMMU NTapaMeTpaMu CKJIa0BUX a3 i KOHTaKTHUMU
TEIJIOBUMU ONOPAMU Ha iX MeXax. BUSIBJIEHO, 1110 3MEHILIEHHS TOBIIMHU HAHECEHOI Ha NTOBEPXHIO KPEMHIIO IIJIiBKU
ZnO Hwxye 70 HM 306inbIye BesnuuHy curnany ¢goto-EPC (y Tpu pasu B faHiil po6oTi) Ta yIOBiJIbHIOE KiIHETHUKY
penakcanii poto-EPC (3i 100 MKC ipu TOBIIMHAX, 6inbLIMX 32 70 HM, 10 10 MKC Ip1 MEHIINX TOBIIMHAX).
BcTraHOBII€HO, 110 TaKy NOBEiHKY curHany ¢Gpoto-EPC MO>KHA MOB'SI3aTH i3 MIKPOCTPYKTYPHUM [1€PETBOPEHHSIM Y
niBLi npu 6inbuiit 3a 70 HM ToBIKHI. Lli pe3ysbTaT MOXKHA [TOSICHUTU 3aJ1€XHOIO0 Bifl TOBIIMHU I1JIiBKU
KOHILIEHTPALlielo LIeHTPiB peKOMOiHallil Ta LIeHTPiB 3aXOIIeHHS (POTO30YIPKEHUX HOCIIB 3apsay y miiBLi ZnO Ta Ha
Mexi noginy ZnO /Si. [IpoBeieHi eKcliepyuMeHTalIbHi JOCIiI)KEeHHS po3nany nap FeB y KpeMHieBUX COHSTYHUX

€JIEMEHTaX 3aJIeXKHO Bif] IOTY>KHOCTI CBiTJIOBOTO IIOTOKY Ta 10TO CIIEKTPAJILHOTO CKJIAZY.

Pedepar aHr1ilicbKOIO:

A new understanding of heat transfer processes at the porous silicon/ionic liquid interface was obtained. For the
first time, a significant increase in the coefficient of thermal conductivity of such a composite system was found -
it is 8-10 times higher compared to ionic liquids and 2 times higher compared to porous silicon. A new mechanism
for explaining this phenomenon is proposed, which is related to the structuring of the fluid at the interface with
porous silicon, which improves heat transfer along the interface. A new original theoretical model is proposed
within the effective medium approximation to describe heat transfer in polymer-graphene nanocomposites with
nanoparticles decorated graphene sheets. The model takes into account the geometric and material parameters of
the filler particles, the contact thermal resistance at the graphene /matrix and graphene /nanoparticle boundaries.
The model is also able to predict the temperature dependence of the thermal conductivity in nanocomposites
based on the known temperature-dependent parameters of the component phases and contact thermal
resistances at their boundaries. It was found that reducing the thickness of the ZnO film deposited on the silicon
surface below 70 nm increases the magnitude of the surface photovoltage (SPV) signal (three times in this work)
and slows down the kinetics of the SPV relaxation (from 100 ps at thicknesses greater than 70 nm to 10 ps at
smaller thicknesses). It was established that this behavior of the SPV signal can be associated with the
microstructural transformation in the film with a thickness greater than 70 nm. These results can be explained by
the film thickness-dependent concentration of recombination and capture centers of photoexcited charge carriers
in the ZnO film and at the ZnO/Si interface. Experimental studies of the decomposition of FeB pairs in silicon solar



cells were carried out depending on the power of the light flux and its spectral content.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: TeopeTnuti ysBieHHs po GisnyHi 3aKOHOMIPHOCTI Ta MEXaHI3MU TIPOLIECIB
po3Iominy i nepeHocy Temnsna y XiMivHO (PyHKLiOHAIi30BaHMX i MeXaHIYHO MOAM(IKOBAHUX iHTEP(PENCHUX 00JI1aCTSIX

[I0JTiIMEPHUX HAaHOCTPYKTYPOBaHMX MaTepiajax.

Hassa HTII aHr/1ificbKO0: Theoretical understanding of the physical regularities and mechanisms of heat
distribution and transfer processes in chemically functionalized and mechanically modified interface areas of
polymer nanostructured materials.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asy3s 3acTOCyBaHHS: 72. HaykoBi JOCIiI)KEHHS Ta PO3POOKM
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Po3po6iero reopeTndHy Mopesb B HaGIMKeHHi e(heKTUBHOrO cepeioBuIa (KON MOJIETIOBAHHS
MAaKpOCKOITIYHUX BJIACTUBOCTEN KOMIIO3UTHUX MaTepiasliB 3 Pi3HOMaHITHUMHU HAallOBHIOBAYaMU CIIMPAETHCS HA
OJIHOpifiHE CEepeLlOBUIIE i3 IEBHMMHU YCEPEIHEHMMU XapaKTE€PUCTUKAMU), 1[0 IO3BOJISIE PO3PaxyBaTU 3aJ1€XKHICThb
TEIJIONPOBIIHOCTI KOMIIO3UTHOTO MaTepiasly Bif, IO HAlTOBHIOBAYa y riOpuaHUX rpadeH-MoJliMepHUAX
HaHOKOMITIO3UTaX Ta OLIiHUTHU YyTJIMBICTh TEIJIONPOBiTHOCTI 4O FEOMETPUYHUX i MaTepiaJIbHUX [IapaMETPiB
YaCTMHOK HAITOBHIOBA4Ya Ta MOJIIMEPHOI MaTpulli, MAaCOBOI KOHILIEHTpAllii HAalIOBHIOBAYa, CTYIIiHS BIIOPSAIKYBaHHS Ta
TEIJIOBOTO iHTepdericHoro onopy Kaniny Ha Mexxax nofiny Mk MaTpulielo Ta HalloBHIOBaYeM. ['iOpuHi
HAHOILJIACTMHU rpadeHy-aHaTa3sy 0y/1 3MOJeIbOBaHi SIK CEH/IBi4-MOi0HI CTPYKTYpH NapasesemninenHoi abo
cdepoinHoi koHirypaliii, e reoMeTpyUYHi Ta MaTepiajbHi XapaKTepUCTUKY 1Py aHATa3y PO3IJIanucs B
Ha0JIMKEHHI HEOOMEXKEHOT0 CepefoBUILA M1 JBOX KpalHiX BUNIaAKiB M'IKUX Ta TBepAUX cep. BigmiHHOCTI Mk
pe3yJbTaTaMUu MOZEeJi, OTPUMAaHUMU Y KOHQIrypalisx M'IKAX Ta TBEpAUX cPep, 30iIbLUIyBaNnCs 31 3SMEHIIEHHSIM
CIIiBBiJHOLIIEHHS CTOPiH HAaHOIJIACTUHU. MOJIeJIb TaKOX 3[laTHA Nepe0avnTy 3aJ1e’KHOCT] TeMIIepaTypHi
3aJIEXKHOCTI TEIJIONPOBIAHOCTI Y HAHOKOMIIO3UTAaX 32 BiJOMMMU TEIJIOBUMU IIapaMeTpaMU CKJIaloBUX (a3 Ta
TEIJIOBOTO iHTep(EeNCHOro onopy. BukopucranHs HabI>KEHHS M'SIKOI cdepH Ta NMOB’S13aHOI 3 HUM KOHLIeMii
e(eKTUBHOI TOBIIMHY 103BOJIsIE CIPOCTUTU MOZEIOBAHHS Ta ONMCATH TEIJIOBUI TPAHCIIOPT B TiOPUAHUX
HaHOKOMIIO3UTaX rpadeH-aHaTa3y BBEAEHHSIM (EHOMEHOJIOTIYHOrO TEIMJIOBOTO OMOPYy MeXi noiny. JJocaruyto
33/I0BiJIbHE Y3TO/KEHHS MK pO3Pax0BaHOIO Ta BUMIPSIHOIO TEIJIONPOBiAHICTIO rpadeH-MoiMEPHUX
HAaHOKOMIIO3UTIB TP KiMHATHil TemniepaTypi. UMCesbHi pe3yJIbTaTy YiTKO iTIOCTPYIOTh €(EKT TEIJIOBOTO

€KpaHyBaHHS IIapy aHATa3y 3 HU3bKOIO IPOBIHICTIO, SIKWI1 TIOKPYBA€ BUCOKOIPOBiAHI rpad@HOBi HAHOIJIACTUHKH.
ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis marepianis
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
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IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
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HasBHicTb 0i3Hec-MJIaHY:
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IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI T€PMiH OKYIHOCTI (POKiB):
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IX. Bi6siorpadivyHuii onuc
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KBapTUJIIO), MaTepiann KoHPpepeHLii - 1; ny6sikauii y marepiasax KOH(pepeHLii, Te3ax Aomnosigei - 9; MmoHorpadii
Ta po3Ainu MoHorpagiii - 1; MbkHapOJHi HAyKOBO-KOMYHIKaTHBHI 3aX0 1, KOHQepeHLii - 1; 10oaHo 3as4BOK Ha
OTPUMaHHSI OXOPOHHOTrO JOKyMeHTy Ha OIIIB - 1; nogaHo 3asBOK Ha iep>KaBHi, MDKHApOHI HAYKOBi PaHTH (OKpimM

iHguBinyanbHUX) - 1.
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