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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BriyivB 30BHIIIHIX [10J1iB HA CUHTE3, CEHCOPHI BJIAaCTUBOCTI KBAHTOBUX TOYOK JIJIS1 MEIMYHUX 3aCTOCYBaHb B yMOBAX

BiliHU
Ha3sBa po60oTH aHIJIiHCBHKOIO:

Effect of external fields on the synthesis, sensory properties of quantum dots for medical applications in war

conditions

Pedepat yKpaiHCBKOIO:

JocigKeHO MeXaHi3M BIUJIMBY yJIbTPAa3ByKy Ha 3aPOJKEHHS Ta PiCT HAHOYACTUHOK A2ZB6 y KOJI0IIHOMY PO34MHi.
3anponoHoBaHa Teopist 6a3yeThCs Ha MiJBUILLEHHI TeMIIEPATyPH KOJIOIZHOTO PO3YMHY Ta KoediljienTa nudyaii
MOHOMeEPa I1if, BIZIMBOM YJIbTPAa3ByKOBOI KaBiTallii. BCTaHOBJIEHO, 110 YJILTPA3BYK IIPU3BOAUTL O 3MEHIIEHHS
KPUTUYHOTO pafiiyca KOJOiTHNX HAHOYACTUHOK. JI0CIiIpKeHO 3aJIeXKHICTh MBUIKOCTI pocTy HaHO4YacTUHOK CdSe,
CdS, CdTe Big ix pagiyca npu pisHUxX TeMIlepaTypax Ta iHTEHCUBHOCTI yIbTPa3ByKy. [lokasaHo, 1110 Ha IOYaTKy
POCTY HAQHOKPMCTAJIIB 301/IbIIE€HHS iHTEHCUBHOCTI yJIbTPa3ByKy IPU3BOAUTH [0 30i/IbIIE€HHS MIBUAKOCTI POCTY 3
HACTYIIHUM Pi3KUM 3HIKEHHSIM. Lle nae 3MOry 3a OIIOMOTOI0 YIbTPa3ByKOBOi 0OPOOKM CUHTE3YBaTH KOJIOigHi
KBAHTOBI TOYKY, OijIblI OJHOPiAHI 32 po3MipoM. PO3p06ieHO TEOPito CUHTE3Y KOJIOiTHMX KBAHTOBUX TOUOK BUY
s71po,/000JIOHKA 3 HEBIJIIIOBIAHICTIO NapaMeTpPiB I'PATOK KOHTAKTYIOUMX MaTepiajliB, IO MifJal0TbCs LOJATKOBOMY
30BHIIIHbOMY TilPOCTATUYHOMY THCKY. 3aIIPOIIOHOBAHA MOZEJb BPAXOBY€E BILIMB IilpOCTaTUYHOTO TUCKY Ha
rOMOTeHHY HyKJIeallilo MmaTepiany 000JI0HKY Ta ii reTepoerniTakciliHuil picT Ha MOBEpXHi sigpa. ¥ Mexkax
pO3po6seHOi MOiesli BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHM TOMOT€HHOT'O 3apO/I’KeHHS KOJIOiAHUX HAaHOYACTUHOK
ZnS, mo € MaTepialoM 000JIOHKH, Ta T€TEPOEMNITAKCIHOrO POCTY 000JI0HKHY ZnS Ha sapi CdSe npu Aii 30BHIIIHBOTO
TUCKY. BCTaHOBJIEHO, IO TaKUi TiAPOCTATUYHUI THUCK YCKJIQAHIOE TOMOreHHEe (POPMYBaHHSI HAHOYACTUHOK
marepiany 060JIOHKHU (30iblllye KpUTUUHUH pajiiyc, IpY NepeBUILEHHI SIKOTO MOXKJIMBUM piCT HAHOYACTHUHOK, Ta
NoTeHLjasbHUI 6ap’ep 11 ix Hykilealii) i1, HaBlaky, IPaKTUYHO He 3MiHIOE YMOBU re€TEPOEMITaKCiiHOTO POCTY

000JIOHKH Ha SIIPi.

Pedepar aHIJIiHCBKOIO:

The mechanism of the influence of ultrasound on the nucleation and growth of A2B6 nanoparticles in a colloidal
solution was investigated. The proposed theory is based on an increase in the temperature of the colloidal solution
and the diffusion coefficient of the monomer under the influence of ultrasonic cavitation. It was established that
ultrasound leads to a decrease in the critical radius of colloidal nanoparticles. And when the radius of
nanoparticles exceeds this critical value, their growth is observed. The dependence of the growth rate of CdSe,
CdS, CdTe nanoparticles on their radius at different temperatures and intensities of ultrasound was researched. It
is shown that at the beginning of nanocrystal growth, an increase in intensity of ultrasound leads to an increase in
the growth rate, followed by a sharp decrease. This makes it possible to synthesize colloidal quantum dots that are
more uniform in size with the help of ultrasonic treatment. The theory of the synthesis of colloidal quantum dots
of the core-shell type with the mismatch of lattice parameters of the contacting materials which are subjected to
additional external hydrostatic pressure has been developed. The proposed model takes into account the influence
of hydrostatic pressure on the homogeneous nucleation of the shell material and its heteroepitaxial growth on the
core surface. Within the framework of the developed model, the regularities of change in the homogeneous
nucleation of colloidal ZnS nanoparticles, that is the material of the shell, and the heteroepitaxial growth of the
ZnS shell on the CdSe core under the action of external pressure have been established. It was found that such
hydrostatic pressure complicates the homogeneous formation of nanoparticles of the shell material (increases the
critical radius, at exceeding which the growth of nanoparticles and the potential barrier for their nucleation are
possible) and, on the contrary, practically does not change the conditions of
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Mozesib KBAHTOBOI TOYKH, SIKa B3aEMOZi€ i3 Mosekyamu HSA ta mignaerscs

BIIJIUBY €JIEKTPUYHOTO I10J14, YJIbTPA3BYKY Ta BCEOIYHOTO TUCKY.

Ha3zpa HTII anrsiicbKo10: Model of a quantum dot interacting with HSA molecules and exposed to an

electric field, ultrasound, and comprehensive pressure.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: HayKoBi my6Jrikai

FaJIy3b 3aCTOCYBAHHSI: 10CII)KEHHS B rajy3i IPUPOJAHUYNX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: An electron-deformation-diffusion model of a spherical quantum dot has been constructed. The
proposed model self-consistently takes into account ordinary gradient diffusion, diffusion in an non-uniform
deformation field with consideration of nonlocal interaction between a defect and an atom, and drift of defects
both in the internal electric field (arising from the non-uniform redistribution of QD charge carriers) and in the
electric field created by HSA molecules, as well as the interaction between QDs.

ConjiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis, ToinmeHHs SKOCTi XUTTS Ta
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