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2. BukoHaBeup
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITiB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 2201380

Hanpsm ¢inaHcyBaHHS: 2.5 - IpOrpamu i IpoekTu y cepi MbDKHAPOAHOTO HAYKOBO-TEXHIYHOTO CIiBPOGITHUIITBA

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii 06csr pinaHcyBaHHs 3a 3BiTHMH eTan: 184.100 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JlazepHa KepaMika [J15 IEeTEKTOPIB MIKiAJIMBUX PEYOBUH

Haspa po6oTH (aHrJ1)

Laser Ceramics for Detector of Harmful Substances

Pedepar (yxp)

B pesysnbrati npoBeneHoi po6oTH 6ys0 pO3pO6JIEHO METOAMKY CHHTE3y HAaHOIOPOLIKY HAa OCHOBi BIOPSOKOBAaHOI a3y 3i
CTPYKTYpOIO THUIly MEPOBCKUTY JieroBaHoro ioHamu Yb3+. 3a pgaHumu IK-cneKkTpocKomili BCTAaHOB/IEHO YTBOPEHHS MiKiB i3
yacToTamu O ~ 468 i 501 cMm-1 siKi BKa3yloTh Ha MPOTiKaHHS NMPOLECY KPUCTai3alii ynopsaaKoBaHOi CTPYKTypU TUILYy IIEPOBCKUTY
LaLuO3:Yb3+. OTpumaHi HaHOMOPOLIOK XapaKTepU3yeTbCsl PO3MipOM YacTMHOK Bim 04l no 60 HM. B pesysnbrarti crnikaHHS
OTPHMMAaHOT'0 HaHOIIOPOLIKY, METOOM SPS, yTBOPIOEThCS MIiIbHMIM MPAaKTUYHO O€3MOPUCTUI KepaMiuHuil maTepiaj. BcTaHoBseHo,
IO NpY BUKOPUCTAHHI MeToAy SPS crikaHHSI HaHOIIOPOIIKIB MOTPi6HO MPOBOAUTU NpU Temmeparypax Huxkue 1500 oC 3 meToro
3aro6iraHHsl MoJiMOP(GHOrO NEPETBOPEHHS YNOPSAKOBAHOI CTPYKTYpH THUIy MEPOBCKUTY. 3 BHUKOPUCTaHHSIM Mertoay EIIP-
CIIEKTPOCKOTIii BCTAHOBJEHO, 1110 Yb3+ Mae esleKTpOHHY KOHirypaiiito 30BHilHb0i 060710HKM 413, TO6TO AipKy Ha f-06050H1, 1110
BiZINIOBiZae CIIiHy esieKTpoHa 1poro iona S=1/2. Moro crektp EIIP BuHMKae mpu Temreparypi Huwkde npubiausuo 75 K. Criektp
IIMPOKUM, ajle Mae€ YiTKi MiKY, M0B's13aHi 3 TpboMa g-(PaKTOpPaMU i TPbOMa KOMIIOHEHTAaMU €JIEKTPOHHO-s11epHOi HanToHKOi (HF)
B3aeMogii. BcTaHOB/IEHO, 1O NPU 30YIKEHHI B 06J1aCTi MIXK30HHUX 1€peXOiB iHTEHCUBHICTb eMicii B crie4eHOMy KepaMidyHOMY
3pa3ky LaLuO3:Yb, ta HaHomopomkax LaLuO3:4%Yb, LaLuO3:1%Yb ysromkywoTbcsi. OpHaKk IOPU HU3bKOEHEPTeTUYHOMY
36yaKeHHi (61113bK0 3,5 €B y nopomkax i 6;u3bko 4,1-4,3 €B, 3,6 eB y criedeHoMy 3pa3Ky) iHTEHCHUBHICTb eMicii MOpoIKiB 3HaYHO

BUILA TIOPiBHSHO 3 CIIEYEHUM K€PaMidyHUM 3Pa3KOM.
Pedepar (aHr1)

As a result of the work carried out, a technique for the synthesis of nanopowder based on an ordered phase with a perovskite-
type structure doped with Yb3+ ions was developed. According to the data of IR spectroscopy, the formation of peaks with

frequencies o ~ 468 and 501 cm-1 was established, which indicate the crystallization process of the ordered structure of the
LaLuO3:Yb3+ perovskite type. The resulting nanopowder is characterized by a particle size of 041 to 60 nm. As a result of the
sintering of the obtained nanopowder, by the SPS method, a dense, practically non-porous ceramic material is formed. It was

established that when using the SPS method, sintering of nanopowders should be carried out at temperatures below 1500 oC in
order to prevent polymorphic transformation of the ordered perovskite-type structure. Using the EPR spectroscopy method, it

was established that Yb3+ has the electronic configuration of the outer shell 4f13, that is, a hole in the f-shell corresponding to

the electron spin of this ion S=1/2. Its EPR spectrum occurs below about 75 K. The spectrum is broad but has clear peaks

associated with three g-factors and three components of the electron-nuclear hyperfine (HF) interaction. It was established that

upon excitation in the region of interband transitions, the emission intensity in the sintered LaLuO3:Yb ceramic sample and

LaLu03:4%Yb, LaLuO3:1%Yb nanopowders are consistent. However, at low-energy excitation (about 3.5 eV in the powders and

about 4.1-4.3 eV, 3.6 eV in the sintered sample), the emission intensity of the powders is much higher compared to the sintered

ceramic sample.

Inpexc YIK: 666.265; 621.387.464, 621.373.8.002.3; 773.38.002.3

Kozu tremaruunux pyopux HTI: 47.09.43, 47.09.47
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiii (yKp): HQHOIIOPOLIKY HAa OCHOBi BIIOPSIIKOBaHOi (a3u 3i CTPYKTYpoOIo TUIy IEPOBCKUTY LaLuO3



Hassa npoaykii (anrJi): nanopowders based on an ordered phase with a LaLuO3 perovskite type structure
OuikyBaHi pe3ysbTaTi: MaTepianu
T'anyss 3acrocyBaHHs: M 72.19 JlocmigKeHHS 1 €KCIIEPMMEHTAJBHB PO3POOKH y cPepi iHIKX TPUPOSHNYMX i TEXHIYHUX HAYK

Ommuc npogykuii (yKp): HaHOMOLKY Ha OCHOBI BNOPSIIKOBaHOI a3y 3i CTPYKTypolo TUIly nepoBckuTy LaLuO3 aj1st cTBOpeHHs

TEKCTYPOBAaHOI ONITUYHO MIPO30POi KepaMiKu

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEeHHS IPMHIMUIIOBO HOBOI IPOAYKLii (MaTepiaiB, TEXHOJIOTIH TOLIO) AJIs

3a6e3Me4eHHs €EKCIIOPTHOTO MOTEHIiaNy Ta 3aMilll€eHHIO iMITOPTY
Cragis 3aBepmenocri HTII: 3git o HIJKP

Buposagskenns HTII: He BnposamxeHo

CTpOoKH BNPOBAZ KEHHS!

Bupo6nuk npoaykuii: IIIM HAH Vkpainu

CnosxuBayi npoaykuii: HAHO TexueHTp

IepcnekTHBHI pUHKH: YKpaiHa

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 J0OTOBOpamMU

®opmu Ta ymoBH nepepaui npozykuii: CriisibHi HIJIKP
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