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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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Kopg 3a €IPIIOY: 23756522

Micue3Haxoa>KeHHs: npocn. Hayku, 6yx. 60, M. Xapkis, XapKiBCcbKuii p-H., XapkiBcbka 0671, 61072, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.09.43, 61.69.37

Tema guceprauii:
1. OTpuMaHHS MiKpO- Ta HAHONOPOUIKiB ZNWO4 171 KOMIIO3ULiIHHUX CLIUHTUJISTOPIB.

2. Obtaining micro- and nanopowders ZnWO4 for composite scintillators

Pedepar:

1. lucepTaris npucBsyeHa po3poolii TEXHOJNOTIYHUX MMiTX0iB OTPUMaHHS CUMHTUJISALIIHUX MiKpO- Ta
HaHOMNOPOoIKiB ZNWO4, KOMIIO3ULiITHMX MaTepiaiB Ha X OCHOBI Ta AOCTIIHKEHHIO iX PYHKLiOHATIbHUX
xapakrepuctuk. Hanonopomkyu ZnW0O4 oTpuMyBanu riipoTepmMajgbHAM METOIOM 3 MiKDOXBUJILOBUM HarpiBoOM Ta
PO3YMH-PO3IJIaBHUM METOJOM. MiKpOIIOpOIIKY OTPUMYBAJIM METOAOM TBEPH0(da3HOTr0 CUHTE3Y. BusHaueHo ymoBuU
OTPMMAaHHSI HAHOKPUCTAJIiB KOHTPOJIbOBAHOI MOPQOJIOTii («3epHa» BoBXKUHOI0 30-50 HM i «CTPMKHI» AOBXUHOIO 10
250 HM) METOIOM TiApOTepMasIbHOTO CUHTE3Y 3 MiKDOXBUIBOBUM HarpiBom. IlokaszaHo, 1o iHTEeHCUBHICTb
PEHTTEHOJIIOMIHECLIEHIIi] «<HAHOCTPUIKHIBY» [IEPEBUILYE TAKY Y «3€PHAX» MalkKe Ha MOPALOK. IHTEHCHBHICTD
PEHTTEHOJIIOMIHECLIEHLII] OTPMMAaHNX HAHOCTPKHIB ckagae 20 % Big po3MesieHOro MOHOKpuUcTany ZnWoO4.
MeTon0oM TBepHO(a3HOro CUHTe3y 3 BUKOopucTaHHSIM LiNO3 B siKkocTi MiHepasizaTopa OTpUMaHO MOHO(A3HUM

Mikpornopomok ZnWO4, NopiBHSIHUM 32 iIHTEHCUBHICTIO PEHTI€HOJIIOMIHECLIEHIIil 3 PO3MEJIEHUM MOHOKPUCTAIOM



ZnWO4. TTokazaHo, 0 KOMITO3ULIMHNNI CUUHTUJIATOP Ha OCHOBI OTPMMAaHOI0 MiKpOIIOPOILKY 3a CBiTJIOBUM
BHXOJIOM € Ha PiBHi KOMIIO3UTY 3 pOo3MeJIeHOro MOHOKpUcTany ZnWO04 Ta Mmoske 6yTy IOPiBHSIHUH 3
MoHoKpucTtaniyHuM CdWO4. OTpumaHi KOMIO3ULiNHI CUMHTUIISITOPU € NIEPCIIEKTUBHUMU Y KOMITIOTEPHIN
ToMmorpagii, cucreMax siiepHOi 6€3MeKU Ta HEPYHHIBHOTO KOHTPOJII0. Kill04oBi cj10Ba: JIOMiHECLIEHTHI
HAHOTIOPOUIKY, JIIOMIHECLIEHTHI MiKpOIIOPOILIKY, BOJIbpaMaT LMHKY, 3MilllaHi HAHOKPUCTAIHU, KOMIIO3ULIiMHI

CUVHTUJIATOPU.

2. Thesis is devoted to the development of technological approaches for obtaining scintillation micro- and
nanopowders of ZnWO4, composite materials based on them, also to the study of its functional characteristics.
The conditions for obtaining nanocrystals with controlled morphology (obtained “grains” 30-50 nm in length and
“rods” up to 250 nm in length) by the method of hydrothermal synthesis with microwave heating were determined.
It was shown that the X-ray luminescence intensity of “nanorods” exceeds that for “grains” by almost an order of
magnitude. The X-ray luminescence intensity of the obtained “nanorods” is 20% relatively to the crushed ZnWO4
single crystal. By the method of solid-phase synthesis using LiNO3 as a mineralizer, a single-phase ZnWO04
micropowder was obtained, which in terms of X-ray luminescence intensity can be compared with a crashed
ZnWO4 single crystal. It is shown that the composite scintillator based on the obtained micropowder in light
output was at the level of the composite of crushed ZnWO4 single crystal, and could be compared with single
crystal CdAWO4. The resulting composite scintillators are promising in computed tomography, nuclear safety
systems and non-destructive testing. Key words: luminescent nanopowders, luminescent micropowders, zinc
tungstate, mixed nanocrystals, composite scintillators.
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