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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 Ta AOoCJiIpKeHHs] HAHOPO3MipHUX (PYHKIiOHAJIbHUX MaTepiasiB 1J1s1 EeHeProreHepyroynx Ta

€Hepro3bepiraloynx CUCTEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis and investigation of nanoscale functional materials for energy-generating and energy-saving systems

Pedepar yKpaiHCBKOIO:

BcranoBieHo, 0 He3anexXHO Bif cniBBinHomeHHs PbI2:CH3NH3I (1:1, 1:2, 1:3) yTBOpEHHS IEPOBCHKITY
CH3NH3PbI3 BindyBaeThCs yepe3 YTBOPEHHS Ta PO3KJIaaHHs 4 NPOMiXKHUX criosyk. [Ipu criBBigHOmeHHi 1:1 y
DMSO ogHodasHa 11iBKa IePOBCHKITY HE YTBOPIOETHCS, 3aBX/AY PUCYTHI MaJli KiJIbKOCTi IPOMDKHOI CITOJTyKH
(CH3NH3)2(DMSO)2Pb3I8. Ilpu cniseigHomeHHi 1:2, 1:3 onHOda3Ha niiBKa IEPOBCBHKITY yTBOPIOeThes pu 190 Ta
205 °C, BignosinHo. [IpoBeneHo JOCIiIKeHHs BIJIMBY MIBUIKOCTI O6€pTaHHS MifkIaaky Ha (pa3oBuil CKiIaL TITiBOK.
BcraHOoBJIEHO, 110 3MiHA IIBUJKOCTI 00€PTaHHS MiK/IaIKU [P OTPUMAaHHI I1J1iBOK [IEPOBCHKITY HE 3aJIEXHO Bij]
CITiBBiIHOLIIEHHS BUXiTHUX PEAreHTiB HE BIJINBAE Ha KiJIbKiCTh (pa3, ajie BIUIMBAE Ha iX BMICT y miBLji. JJociimkeHo
BIUIUB BOJIOTY Ta KACHIO NpOTsArom 150 nHiB Ha cTilikicTs mniBok CH3NH3PbI3, oTpuMmaHux Mpu CNiBBiAHOMIEHHI
BUXigHUX peareHTiBs 1:2, 1:3 y po3unHHuKy DMSO. BcTaHOBIIEHO, 110 CTIMKICTh MJ1iBOK epoBChKiTY (1:3) fo aii Bosoru
Ta KUCHIO € TPOXY BUIIOI0, HDK 171 11iBOK (1:2) Ha 150 nens. [IpoBeneHo geTanbHi JocmimKkeHHs Ga3oBUx
[IepeTBOPEHb, SKi MPOTIKAIOTH ITiJ, Yac CUHTE3Y JiTil-TipoBigHoro matepiany Lil.3A10.3Til.7(PO4)3 3i cTpykTypoIo
NASICON metonamu TBephodasHuX peakliil Ta 30J1b-Teslb B aTMocdepi noBiTpsl. Bysi0 BcTaHOBIEHO ONTUMAIbHI
YMOBM CUHTE3Y JJaHOi crionyku. [y ogep>kanHs ogHodazHoro Lil.3A10.3Til.7(PO4)3 metogom TOP HeobxinHO
IIPOBOAUTH TEPMOOOPOOKY MUXTU BIPOJOBXK 1 rof npu Temneparypi 850 °C, B TOM yac sIK 30J1b-T€JIb METOZ,
I03BOJISIE 3MEHIINTY TEMIIEPATYPY KiHLeBoi Tepmoo6po6ky Ha 100 o. [TokazaHo, mo npu cunTtesi La0.67LixTil-
xAlxO3 meTonom TBepaodasHoi peaxuii npomixkaumu ¢pazamu e La(OH)3, La202C0O3, Li2TiO3, Li2Ti205, Li2Ti307
ta La2Ti207. BcraHoBJI€HO, 10 BUKOpUCTaHHS po3unHy Al(NO3)3 3amicTs AlI203 npu cuHTE3i 103BOJISIE 3HU3UTU
TEMIIEPATYPY CIIiKaHHS, 3MEHIIYE BTPATH JIETKUX €JIEMEHTIB i [el0 MiABUIIYE AieJIeKTPUYHY IPOHUKHICTD
KepamiyHoro matepiany. MeTomomM ocaZipKeHHs 3 BOJIHUX PO3YMHIB CHHTE30BaHO (PEPUTH 3i CTPYKTYPOIO IIMiHei
Nil-xZnxFe204, x = 0; 0,25; 0,5; 0,75; 0,8; 0,85; 0,9; 0,95; BcraHOBIEHO

Pedepar aHIJIiHCBKOIO:

It was found that regardless of the ratio of PbI2:CH3NH3I (1:1, 1:2, 1:3) the formation of perovskite CH3NH3PbI3
occurs through the formation and decomposition of 4 intermediate compounds. At a ratio of 1:1 in DMSO, a single-
phase perovskite film is not formed, small amounts of the intermediate compound (CH3NH3)2(DMSO)2Pb318 are
always present. At a ratio of 1:2, and 1:3, a single-phase perovskite film is formed at 190 and 205 °C, respectively.
The effect of the substrate rotation speed on the phase composition of the films was studied. It was found that
changing the substrate rotation speed when obtaining perovskite films, regardless of the ratio of the starting
reagents, does not affect the number of phases but affects their content in the film. The effect of moisture and
oxygen on the stability of CH3NH3PbI3 films obtained with a ratio of starting reagents 1:2, 1:3 in DMSO solvent for
150 days was investigated. It was found that the stability of perovskite films (1:3) to the action of moisture and
oxygen is slightly higher than for films (1:2) for 150 days. Detailed studies of phase transformations that occur
during the synthesis of lithium-conducting material Lil.3A10.3Til.7(PO4)3 with the NASICON structure were
carried out by solid-phase reactions and sol-gel methods in an air atmosphere. The optimal conditions for the
synthesis of this compound were established. To obtain single-phase Lil.3A10.3Til.7(PO4)3 by the TFR method, it is
necessary to carry out heat treatment of the charge for 1 h at a temperature of 850 °C, while the sol-gel method
allows to reduce the temperature of the final heat treatment by 100 o. It is shown that in the synthesis of
La0.67LixTil-xAlxO3 by the solid-state reaction method, the intermediate phases are La(OH)3, La202CO3, Li2TiO3,



Li2Ti205, Li2Ti307, and La2Ti207. It is established that using A(NO3)3 solution instead of Al203 in the synthesis
reduces the sintering temperature, reduces the loss of volatile elements, and slightly inc
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