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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U002166
Jep>kaBHUH peecTpauiliHUI HOMeP: 0122U000951
Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peecrpamnii: 11-02-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: BuGip Heo6xifiHUX MaTepiajiB Ta MOJepHi3allist TEXHOJIOTIi CHHTE3y HAHOCTPYKTYPOBAHUX

marepiaiiB. PEHTT€HOCTPYKTYPHI Ta CIIEKTPOCKOIIIYHI JOCJIiI)KEHHSI CHHTE30BaHMX MaTepiasis
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHs IOPUINYHOI 0coou (a6o ITIB ¢izu4yHO0i 0c06H): Hanjonanbuuii yHiBepcuteT

"JIbBiBCbKa IOJIITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. Crenana Bangepu, 6ya. 12, M. JIbBiB, JIbBiBCcbKa 0671., 79013, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322582111

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 793.418




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTE3 Ta AOCIiIP)KEHHS KPUCTAJIIYHMX HAHOCTPYKTYPOBAHUX MaTepialiB K iHHOBaLiTHOTO TEXHOJIOTIYHOTO

MPOTYKTY
Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis and research of crystalline nanostructured materials as an innovative technological product

Pedepar yKpaiHCBKOIO:

3pilicHeHO Mifg6ip MartepiasiB [AJ1sl CUHTE3Y SIK MAaKPOCKOITIYHUX KPUCTAiB, TaK i MaTepiasiiB HAOBHEHHS MATPUIb, a
TaKOXX HEOOXiTHUX HAaHOIIOPUCTUX MATPHULIb i3 PIBHUMU PO3MipaMu MOP Ta Pi3HOTO XiMiYHOTrO ckyany. BctaHoByeHO,
110 /17151 3aIIOBHEHHSI MeMOpaH KPUCTaJIiYHUMU PEYOBMHAMY HaWKpALMMU € MEMOPaHH i3 YiTKO
IIJIOCKOTapajeslbHUMU CTOPOHAaMMU Ta ifieabHO Bif[IOJIipOBAaHUMU TOBEPXHSAMMU. BinnpanboBaHo HAN6inbII
ONTMMAaJIbHi YMOBHU TE€XHOJIOTI] OTPMMAaHHS HAHOKPUCTAIIYHUX 3Pa3KiB i3 HACUYEeHUX BOJHUX po3unHiB KDP, ADP,
KB5S, Ba(NO3)2 - meTo[, MiiBUILIEHUX TEMIIEPATyp T2 BUKOPUCTAHHS yJIbTPa3ByKy. [1ifibpaHo TeXHOJIOriYHI yMOBU
cuHTe3y HaHOKpucTtanukis KH2PO4, NH4H2PO4 y ToBwi HaHOIOpUCTUX MaTpulb Al203, Sita SiO2.
PeHTreHOCTPYKTYpHi JOCIiIPKEHHS [TPOIeMOHCTPYBaIU NPUHLMIIOBY MOKIUBICTb (GOPMyBaHHs KpucTasiTiB KDP,
ADP, KB5, Ba(NO3)2 y nopuctux marpuusx Al203, SiO2 Ta Si. locaizkeHo Mop@oJIorio ix MOBepXHi i CTPYKTYpHi
0COOJIMBOCTI 3 JOIIOMOT0I0 CKaHyI04Oro €JIEKTPOHHOTO MiKpPOCKOIIa. BUKOPMCTOBYI04M METOJ], CKAaHYIOUO]
€JIEKTPOHHOI MIiKPOCKOIIii JOCJIiIPKEHO IPOCTOPOBY MOP(OJIOTiio IOBEPXOHb Ta CBIKUX CKOJIiB rpaHeit
HaHOIMIOPUCTUX KOMIIO3UTHUX MartepiamiB, ckiameHux 3 matpuupb Al203, Si ta SiO2 i HanokpucTtanukis KH2PO4,
NH4H2PO4. BUKOpHACTOBYIOYM METOIA PEHTTEHOCTPYKTYPHOTr'O aHasli3y Ta paMaHiBChKOI CIIEKTPOCKOIIi ITOKa3aHo,
10 y TOBIILi MATEPUHCBKUX MATPULb CUHTE3YIOThCSI HAaHOKpUcTanuku KH2PO4 ta NH4H2PO4. 3 moromorowo
NEePIIONIPUMHIMITHOTO aHali3y quHamiku rpatku kpuctany KH2PO4 nosicHeHO 0C0o6IMBOCTI €KCIIEPUMEHTAILHOTO
CIIEKTPY HaHOKOMIIO3UTHOTro Marepiany SiO2:KH2PO4. [locinkeHo crieKTpy BifOyBaHHSI, IOTJIMHAHHS Ta
IIPOIIyCKaHHS HAHONIOPUCTUX MaTpullb Al203 i3 BKtoueHHsIM KpucTtaiiB ADP ta KB5S B fmianasoni 1-50 MKMm.
[TokaszaHo, mo koedilieHT Bin6nBaHHS HaHOMaTpuLi Al203 3aj1eKUTh Bif, CHOCO0Y OTPUMAaHHS JINCTIB aJIfoMiHilo,

SIKi BUKOPHCTOBYIOTHCSI [JIs1 BUTOTOBJIEHHS MaTpuLi Al203.

Pedepar aHr1ilicbKOIO:

The selection of materials for the synthesis of both macroscopic crystals and matrix filling materials, as well as the
necessary nanoporous matrices with different pore sizes and different chemical compositions, was carried out. It
has been established that membranes with clearly flat parallel sides and perfectly polished surfaces are the best for
filling membranes with crystalline substances. The most optimal conditions for the technology of obtaining
nanocrystalline samples from saturated aqueous solutions of KDP, ADP, KB5, Ba(NO3)2 have been worked out - the
method of elevated temperatures and the use of ultrasound. The technological conditions for the synthesis of
KH2PO4, NH4H2PO4 nanocrystals in the thickness of nanoporous Al203, Si and SiO2 matrices were selected. X-
ray structural studies demonstrated the fundamental possibility of forming KDP, ADP, KB5, Ba(NO3)2 crystallites in
Al203, SiO2 and Si porous matrices. Their surface morphology and structural features were studied using a
scanning electron microscope. Using the method of scanning electron microscopy, the spatial morphology of
surfaces and freshly chipped faces of nanoporous composite materials composed of Al203, Si, and SiO2 matrices
and KH2PO4, NH4H2PO4 nanocrystals was investigated. Using the methods of X-ray structural analysis and Raman
spectroscopy, it is shown that KH2PO4 and NH4H2PO4 nanocrystals are synthesized in the layer of the host
matrices. The peculiarities of the experimental spectrum of the SiO2:KH2PO4 nanocomposite material were
explained with the help of a first-principle analysis of the lattice dynamics of the KH2PO4 crystal. The reflection,
absorption and transmission spectra of nanoporous Al203 matrices with the inclusion of ADP and KB5 crystals in
the range of 1-50 pm were studied. It is shown that the reflection coefficient of the AI203 nanomatrix depends on



the method of obtaining aluminum sheets, which are used to manufacture the AI203 matrix.

Inpexc YIK: 621.396.6:658.562; 621.396.66, 621.315.616.95 /.96; 621.315.616.97; 621.315.616-419, 535.343.2
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: OTpMMaHO HAHOKPUCTAJIYHI 3pa3Ky i3 HACHYEHUX BOJHUX po3unHiB KDP, ADP,
KB5, Ba(NO3)2 y nopax HaHOnopucTux Marpup Al203, Si ta SiO2.

Hazpa HTII anrsiicbKo0: Nanocrystalline samples were obtained from saturated aqueous solutions of KDP,
ADP, KB5, Ba(NO3)2 in the pores of nanoporous Al203, Si, and SiO2 matrices.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi P€3yJbTaTH: Marepianu, MakeT aHTUPaJaPHOTO MOKPUTTA i3 MOKPALIEHMMU XapaKTePUCTUKAMHU.

l'asy3p 3aCTOCYBaHHS: 72.19 JlocifKeHHs Ta eKCIIePUMEHTaIbHI pO3pOGKY y cdepi IHIINK IPUPOAHUYHXK i

TEXHIYHMX HayK.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: PeurrenoctpykrypHi qoCiiKEHHS IPOJEMOHCTPYBAJIM IIPUHIUIIOBY MOXKJIMBICTh (DOPMYBAHHS
HaHokpucranitis KDP, ADP, KB5, Ba(NO3)2 y Hanonopuctux matpuusax Al203, SiO2 Tta Si. JocaigkeHo MopdoJioriio
iX ToBepxHi i CTPYKTYPHi 0COGJIMBOCTI 3 IOIIOMOT0I0 CKaHYIOYOT'O €JIEKTPOHHOI'0 MiKpOCKOIIa. 3 10IIOMOTr0I0
NepIHIONPUHIUIIHOTO aHasi3y AuHamiky rpatku Kpucrany KH2PO4 nosicHeHO 0CO6IMBOCTI €KCIIEPUMEHTAJIBHOTO
CIIEKTPY HAHOKOMII03UTHOTO Marepiany SiO2:KH2PO4. [locaigyKeHo CIIEKTPY BifOUBaHHS, IOIJIMHAHHS Ta

IIPOIIyCKaHHS HaHOMOpUCTUX MaTtpulb Al203 i3 BktoueHHSIM KpucTtasiB ADP ta KB5S B mianazoni 1-50 MKM.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:

Crno>kuBavi NpoAyKiii: HBIT «EJIEKTPOH-KAPAT> (JTbsiB), disuko-mexaniaamii inctutyr HAHY im. I.B.
Kapnenka (M.JIpBiB), IHCTUTYT i3nku koHAeHcoBaHUx cucteM HAH Ykpainu (M.JIbBiB), IHCTUTYT (Pisuku
HaniBnposinHukiB HAHY im. B.€. JlamkaproBa (M.KuiB)

IlepcrieKTHBHI PUHKH: Vkpainu, Kpainu €spornericbkoro Coosy
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:

HasaBHicTb 6i3Hec-ILJIaHY:

TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.

IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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