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1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTYIIEHS AOKTOPA XiMiuHMX Hayk 3a cnenjanbHicTio 02.00.21 Ximist TBEpHOTO

Tina. - YepHiBeubkuil HallioHaNpHNU yHiIBepcuTeT iMeHi FOpis ®enpkosuya, YepHisii, 2021. B nucepraniiiHiii po6oTi

IOCJIIPKEHO BILJIUB TEPMOAVHAMIYHAX YMOB CUHTE3Y Ha €JIEKTPOHHY, KPUCTAJIIYHY CTPYKTYPH i pO3Mipu MeTaneBUx

Ta HaHiBHpOBiILHI/IKOBI/IX HAHOYaCTUHOK, CTBOPE€HHSA I’i6pI/IILHI/IX CTPYKTYP HaHiBHpOBiILHHK—MeTa]I Ta KOMIIO3UTU

cknany HaHokpuctanu CdTe/CdS - MOHOKpHCTAIN HEOPraHiYHUX COJIEN, a TAKOK BIIJIUB 30BHIIIHIX [1apaMeTpiB Ha

OIITUYHI BJIACTUBOCTi CUHTE30BaHMX MaTepiajiiB. OCHOBHOIO METOIO JOKTOPCHKOI po60TH 6YyJI0 LOCIIAUTH

3aKOHOMIPHOCTI BIUIUBY YMOB CUHTE3Y, XIMiYHOTI'0 Ta CTPYKTYPHOI'O CKJIaZy METaJIiYHUX, HABI[IPOBITHUKOBUX Ta

riopuIHAX HAHOYACTMHOK Ha iX (PYHKI[iOHA/IbHI XapaKTePUCTUKH, 30KPEMa Ha CEHCOPHI Ta CBIiTJIONEePETBOPIOBAJIbHI

BJIACTUBOCTI. B nucepTauiiiHiil po60Ti AOCTIIXEHO BIJIUB TEPMOJAUHAMIYHUX YMOB CUHTE3Y Ha €JIEKTPOHHY,

KPUCTaIiYHy CTPYKTYPH i pO3MipU MeTajleBUX Ta HaliBIPOBITHUKOBUX HAHOYACTUHOK, CTBOPEHHS IiOpUIHUX



CTPYKTYp HaIiBIPOBiIHUK-METAJ Ta KOMIO3UTHU cKiany HaHoKpucTtanu CdTe/CdS - MOHOKpHCTaNy HEOPraHiYHUX
COJIEN, a TAKOXK BIJIMB 30BHIUIHIX TapaMETPiB Ha ONTUYHi BJACTUBOCTI CUHTE30BaHUX MaTepiamiiB. 30Kkpema BIiepuie:
JlocigyKeHo Ta y3arajbHEHO METOAU (POTOCTUMYJILOBAHOTO CMHTE3Y JIS OflepKaHHS HAHOYACTUHOK Cpibiia
IeKaeapUYHUX, CPEPUYHUX Ta IPU3MATUYHUX (POPM, IOPYBATUX HAHOCTPUIKHIB 30J10Ta, BCTAHOBJIEHO OKMCHO-
BiZIHOBHY NIPUPOJly TAKMX peaKLiil. BUsiBI€HO, 1110 IPU OIPOMIHEHHI CBITJIOM i3 TOBXMUHOIO XBUJli 450-460 HM
PO34YMHY HAaHOYACTUHOK Ag, cTabinizoBaHKX O€H30aTaMU, BilOyBalOThCs [IOCJiOBHI aryioMepallisi Ta arperatis Lux
YaCTUHOK. BupilmasnpHy poJjib y IUX NIpOLecax Biflirpae JoKaJbHE HarpiBaHHS CepeloBUIIA MK YaCTUHKaMU
BHACJIiZOK [JIA3MOHHOTO PE€30HAHCY. BCTaHOBJIEHO ONTUMAJIbHI pO3Mipy HAHOCTPIMKHIB 30JI0Ta Ta cpibsa o ix
BUKOPUCTAHHA SIK IIJIA3MOHHUX CEHCOpiB. Po3po6sieHo MeToau ofiepKaHHS TIOPUCTUX HAHOCTPYKTYP Ha OCHOBI
HaHOCTPWKHIB 30J10Ta 3 BUCOKOIO IVIA3MOHHOIO YYTJIMBICTIO Y BULVMMOMY Jialla3oHi Ta OKpalleHUMU
KaTaJIiTHYHUMU BJIACTUBOCTSIMU. BCTaHOBJIEHO BIIJIMB TOHKUX BYIJIELIEBUX OOOJIOHOK Ha TEPMiUHY CTabiIbHICTD
HAHOYACTMHOK 30J10Ta Ta Cpibsia. 3anrporioHOBAHO BUKOPUCTAHHSI HAHOTPEKIHTY Ta MOJIsIpu3aLiiHoi MikpocKomii
TEMHOTO T0JIS [1J151 OCIIiIKEeHHS PO3MipiB Ta CUMETPii MeTaseBUX HAHOYACTUHOK. BAOCKOHANEHO METOO
(POTOCTHMMYJILOBAHOTO CUHTE3Y ri6pUIHNX HAHOCTPYKTYP MeTaj-HaliBPOBiJHUK, 30KpeMa 3i CTPMKHEBUIHOIO
HaIMiBIPOBiIHUKOBOIO YACTUHOIO i COEPUYHUM 30JI0TUM JOMEHOM. PO3p06I€EHO METOAY OLEP>KAHHS TAKUX CUCTEM,
NPUJATHUX [1J1s1 KaTaliTUYHOTO BiJHOBJIEHHS NapaHiTPO(EeHOJy. 3alTPOIIOHOBAHO METOY BIOCKOHAJIEHOTO CUHTE3Y
Ta JIETYBaHHS HAHOYACTUHOK KaJMiil Tesypuay HoHamu Mn, Zn Ta Hg, mo nprusBoguTh 40 PO3MMPEHHS [ialla30Hy
ix ¢poTomoMiHecHe Ll i YMOXJIMBIIIOE BUKOPUCTAHHS B ONITUYHUX NI€EPETBOPIOBAYAX Ta AUCIJIENHNUX CUCTEMAX.
Po3po6s1eHO METOIM OLEP>KaHHS TBEPAOTIIbHUX KOMIIO3UTHUX MaTepiasliB CKIaZy HeOpraHiuHa Cijb —
HAaHOYACTUHKY, y SIKMX MaTpULelo € Kajiil gurigpodocdar, Kasbliiil KapOoHaT, Kasiil 6poMif, Ta HaTPiil XJI0pusm, a
HAaHOKPHUCTaJIiYHOIO (a3010 — KBAHTOBI TOUKU Ka/IMiil TeJTypULy 3 CyJIb(PiIHOK 000JI0HKOK. 3alIpONIOHOBAHO
TEOpPETUYHI Moiesi onucy GOTOMOMIHECLIEHTHUX MPOLIECIB Y TAKUX KOMIIO3UTAX, JOCIIJIKEHO iX TEpMiuHY Ta
doTocTabinpHICTh, e1leKTpUyHi napameTpu. [IpoBesieHe BUBUEHHS BIVIMBY LIMPOKOTO CIIEKTPY I1apaMeTpiB Ha PicT
KOMITO3UTHUX KPUCTAJIB J03BOJISIE OTPUMYBATHU BiATBOPIOBAHI CTPYKTYPH, 110 € BAKJIMBUAM [1J11 CTBOPEHHS
(YHKULiOHAJIBHUX MaTepialiB Ha iX OCHOBI. [IpakTUYHe 3HaY€HHSI N10JIAIrae y TOMY, 110 BOOCKOHAJIEH] Ta HOBi METOIU
(OTOCTUMYJILOBAHOTO CUHTE3y HAHOYACTUHOK METAaJliB MOXKYTb OyTH BUKOPUCTAHI [17151 OJJ€P>KaHHS BEJIMKUX
KiJIbKOCTE OQHOPITHNX HAHOYaCTUHOK. PO3p06sieHO MeTOIM CHHTE3y MeTajleBUX HAHOYACTHMHOK Pi3HOi popmu 115t
CTBOPEHHSI CEHCOPHUX CUCTEM pePPaKTOMETPUYHOTO TUILY B IIMPOKOMY CIIEKTpaJbHOMY JianasoHi (Bix 540 mo 800
HM). PO3po6i1eHO TeopeTUyHi epesyMoBU CTBOPEHHS CEHCOPIB HA OCHOBI HAHOYACTHUHOK 30JI0Ta Ta CpibJa.
OpepkaHO HAaHOMAaTEpiaayu MOPUCTOI CTPUKHEBUIHOI CTPYKTYPH 30JI0Ta 3 IIOKPAIlEHMU CEHCOPHMMU Ta
KaTaJIiTUMHUMU BJIACTUBOCTSIMU. MeTOIM HAaHOTPEKIHTY Ta MOJISPU3aLifiHOI MiKPOCKOIIi TEMHOTO I0JI1 MOXKYThb
OyTy BUKOPHUCTaHI 4J1s1 JOCJIiI)KEHHs po3MipiB Ta CUMeTPii CpiOHUX Ta 30JI0TUX HAHOYACTHMHOK Pi3HOI (popmMuU.
3piliCHeHi CUCTEMHI JOCIIIPKEHHS CI1oco6iB cuHTe3y i eryBaHHs HaHOKpUcTaliB CdTe/CdS Ta BIpoBaIKEHHS iX y
TBEPAOTIJIbHI MAaTPULL], SIKi JO3BOJINJIM PO3MUPUTU NEPEJIIK JOCTYITHUX JJI51 IPAKTUYHOTO BUKOPUCTaHHS
HaHoOMaTepiasliB Ta KOMIIO3UTIB Ha iX OCHOBI. [IpoBeieHe BUBYEHHS BIUJIMBY LIMPOKOrO CIIEKTPa IIapaMeTpiB Ha picT
KOMITO3UTHUX KPUCTAJIB I03BOJISIE OTPUMYBATHU BiATBOPIOBAHI CTPYKTYPH, IO € BAKJIMBAM [JI1 CTBOPEHHS
dyHKIiOHATBPHUX MaTepiasiB AJ1s1 ontoeseKTpoHiky. Kio4oBi cioBa: MeTasny, HaliBIPOBiIHNUKY, HAHOYaCTUHKH,

KoMmno3uTHi MaTtepianu, CdTe, ni1a3mMoH, ceHCop, 30J10TO, CPibII0.

2. Thesis for the degree of Doctor of Chemical Sciences, specialty 02.00.21 Solid State Chemistry. - Yuriy Fedkovich
Chernivtsi National University, Chernivtsi, 2021. In the dissertation, the effect of the thermodynamic synthesis
conditions on the electronic, crystalline structure and size of metal and semiconductor nanoparticles, the creation
of hybrid semiconductor-metal structures and composites with the composition of CdTe / CdS nanocrystals -
single crystals of inorganic salts, as well as the influence of external parameters on the optical properties of the
synthesized materials are studied. In particular, for the first time: The methods of photostimulated synthesis for
obtaining nanoparticles of silver of decahedral, spherical, and prismatic forms, porous nanorods of gold are
investigated and generalized, the redox nature of such reactions is established. It was found that when irradiated
with light with a wavelength of 450-460 nm, a solution of Ag nanoparticles stabilized with benzoates undergoes
successive agglomeration and aggregation of these particles. Local heating of the medium between the particles



due to plasmon resonance plays a crucial role in these processes. The optimal sizes of gold and silver nanorods for
their use as plasmon sensors have been established. Methods for obtaining porous nanostructures based on gold
nanorods with high plasmon sensitivity in the visible range and improved catalytic properties have been developed.
The influence of thin carbon shells on the thermal stability of gold and silver nanoparticles has been established.
The use of nanotracking and dark field polarization microscopy to study the size and symmetry of metal
nanoparticles is proposed. Methods of photostimulated synthesis of metal-semiconductor hybrid nanostructures,
in particular with a rod-shaped semiconductor part and a spherical gold domain, have been improved. Methods for
obtaining such systems suitable for catalytic reduction of paranitrophenol have been developed. Methods of
advanced synthesis and doping of cadmium telluride nanoparticles with Mn, Zn, and Hg are proposed, which leads
to the expansion of their photoluminescence range and enables use in optical transducers and display systems.
Methods for obtaining solid-state composite materials of inorganic salt - nanoparticles, in which the matrix is
oopotassium dihydrogen phosphate, calcium carbonate, potassium bromide, and sodium chloride, and the
nanocrystalline phase - quantum dots of cadmium telluride with a sulfide shell. Theoretical models of the
description of photoluminescent processes in such composites are offered, their thermal and photostability,
electric parameters are investigated. The study of the influence of a wide range of parameters on the growth of
composite crystals allows us to obtain reproducible structures, which is important for the creation of functional
materials based on them. The practical significance lies in the fact that improved and new methods of
photostimulated synthesis of metal nanoparticles can be used to obtain large quantities of homogeneous
nanoparticles. Methods for the synthesis of metal nanoparticles of various shapes to create refractometric sensor
systems in a wide spectral range (from 540 to 800 nm) have been developed. Theoretical preconditions for the
creation of sensors based on gold and silver nanoparticles have been developed. Nanomaterials of porous rod
structure of gold with improved sensory and catalytic properties were obtained. Keywords: metals,
semiconductors, nanoparticles, composite materials, CdTe, plasmon, sensor, gold, silver.
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