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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX pyOpHK: 31.15.19

Tema gucepranii:

1. ®DopmyBaHH4 i Pi3uKO-XiMidHI BIACTUBOCTI MiKPO- Ta HAHOCTPYKTYP Ha OCHOBi KafIMill TE€JTypULY

2. Forming and physical and chemical properties micro- and nanostructures on basis cadmium telluride

Pedepar:

1. B po6orti pocninxkeHo ¢izsuKo-xiMiuHi BlIaCTUBOCTI HU3bKOPO3MIpHUX CTPYKTYp Ha ocHOBi CdTe, oTprmanoro
METOJJaMU MEXaHIYHOTO PO3MeJly Ta KOJIOIIHOro cuHTe3y. [lokazaHo, mo BBeJeHHs Gocdopo- Ta TIOBMiCHUX
crab6inizaropis y cycnensii CdTe B HeopraHiuHux (Boza) i opraHiuHuX (€TaHOJI, IPONAHOJI, i30IIPOINAHOJI, 6YyTaHO,
i3006yTaHoJ1, IEHTaHOJI, i3011€HTaHOJI, FelITaHOJI, HOHAHOJI) PO3YUMHHUKAX [TPU3BOJUTH 10 3MiHHU iX XapaKTepUCTHUK
BHACJIiZlOK YTBOPEHHSI aIcCOPOLIifHOrO mWapy Ha nosepxHi yacTuHok CdTe. BusiBneHo, o Haibiib iHTEHCUBHO
agcop6buis crabinizaropis Ha nosepxHi CdTe BinOyBaeTbCsl 3 PO3YMHHUKIB, Ki Kpalle 3MOYYIOTb IIOBEPXHIO
4aCTUHOK. [T0Ka3aHo, O €J1eKTPOKIHETUYHUI PaKTOP € OCHOBHUM (PAKTOPOM, 1J0 BU3HAYAE CTilKiCTh BOJHUX i
criuproBux cycnensiit CdTe. BcranosseHo, 110 B X0fii KosloigHOro cuHTe3y mBuakicts pocty HK CdTe i ix onTuusi
BJIACTMBOCTI BU3HA4YAIOThCS IPUPOJIOI0 BUXiIHUX PEUYOBUH Ta TPUBAJICTIO CUHTE3Y. YACTUMHKYU 3 HAalMEHIIMM
PO3KHUIOM 32 pO3MipaMu yTBOPIOIOThCS IpH chiBBinHomeHHi [Cd2+]:[Te2-] = 8:1 ta 2:1. [TokazaHo, 10 Ha IIpoLecC

kosioinHoro cuHTe3y HK CdTe Besnukuii BriuB 37ilicHIoe pH cepenoBulia. BUKopucTaHHs SIK IUCIIEPCiiHOTO



cepenoBulla po3unHiB riiepuny Ta EI' B xoxi konoigHoro cuntedy HK CdTe no3Bosisie migBUIUTH CTiNKICTD
OTPUMAaHUX PO3YMHIB Ta iHTEHCUBHICTb ix OJI. BcTaHOBNEHO, 0 HAW6i/IbII OnTUMAanbHa KOHIeHTparis ET i
IJlileprHy B peakuiliHoMy cepenoBulli ctaHoBUTh 10 %. CeixonpurotossneHi po3unHu HK CdTe, orpumani
METO/IOM KOJIOIIHOTO CUHTE3Y, XapaKTepU3YIOTbCsI JOCTATHLO MIUPOKUM PO3KUIOM OZEP’KaHMX YACTHMHOK 34
po3Mmipamy, 10 CYTTEBO BIUIMBAE Ha iX (poTomomineceHTHI BaacTuBocTi. Bunyyenns HK CdTe i3 orpumanux
KOJIOiZHUX PO34MHIB 32 JOIIOMOTOI0 €TaHOJIYy JO3BOJII€ OTPUMATH PO3YMHH, 10 XapaKTEPU3YIThCs Kpamumu PJ1
BJIACTUBOCTSIMU. BCTaHOBJIEHO, 110 CEIMMEHTALlIIHE OCAIKEHHS 103BOJISIE PO3AIINTY BUXITHUH MOJIiTUCIIEPCHUN
KOJIOiZHMY po3urH Ha ¢pakiiii 3 Bapianieto po3mipiB HK CdTe. [TokazaHo, 1110 TpY BUKOPUCTAHHI XXeJIaTUHY SIK
crabinizaTopa MOKHA OTPUMATHU CTabi/IbHI IPOTATOM TPUBAJIOTO YacCy BUCOKOJIIOMiHECLIEeHTHI HAaHOPO3MipHi
KOMIIO3UTH KaiMill Tesnypuy 3aiaHoi Gpopmu.

2. The physicochemical properties of nanosized systems based on CdTe, obtaining by mechanical milling and
colloidal synthesis, have been investigated. It was shown that the stability of CdTe suspension depends on the
nature of dispersion medium and the presence of stabilizers. The incorporation of phosphoro- and thio-containing
stabilizers into the CdTe suspension in the inorganic (water) and organic (ethanol, isopropanol, butanol,
isobutanol, pentanol, isopentanol, heptanol, nonanol) solvent results in the change of their characteristics due to
the formation of surface adsorption layers of the dispersed particles. It was revealed that the most intensive
adsorption of stabilizers on the CdTe surface occurs from solvents which wet good the surface of particles. It was
shown that the electrokinetic potential is the main factor which specifies the stability of aqueous and alcoholic
suspensions of CdTe. It was determined that in the course of the colloidal synthesis the rate of growth of CdTe
nanocrystals (NC) and their optical properties are specified by the nature of initial substances and synthesis
duration. The particles with the smallest size spread are formed when the ratio of [Cd2+]:[Te2-] is 8:1 and 2:1. It
was shown that pH significantly influences the colloidal synthesis of NC CdTe. The usage of glycerin and ethylene
glycol (EG) solutions as dispersion medium in the course of the colloidal synthesis of CdTe NC allows increasing
the stability of obtained solutions and intensity of their photoluminescence (PL) spectra. It was determined that
the most optimal concentration of EG and glycerine in the reaction medium is 10 %. The freshly made NC CdTe
solutions, obtaining by the method of colloidal synthesis, are characterized by the significantly wide size spread of
obtained particles. It significantly influences their PL properties. The removal of CdTe NC from the obtained
colloidal solutions by using absolute ethanol allows obtaining the solutions which is characterized by better PL
properties at the expense of decreasing of the size spread of NC CdTe and influence of extraneous substances on
the recombination of NC. It was found that the sedimentation allows dividing the initial polydisperse colloidal
solution into the fraction with the variation of size of NC CdTe. It was shown that it is possible to obtain the stable
during for a long time and high-luminescent nanocomposites of CdTe with definite shape using the gelatin as
stabilizer.
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