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Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT
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IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP
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IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Komro3uTHi TBepzi €J1eKTPOJIiTH Ha OCHOBI HEOPraHiYHUX HAHOYACTUHOK 3i CTPYKTYporo NASICON i nosmimepy

Ha3sBa po6oTH aHIJIilICbKOIO:

Composite solid electrolytes based on inorganic nanoparticles with NASICON structure and polymer

PedepaT ykpaiHCbKOIO:

Meta po60TU — CTBOPEHHS KOMIIO3UTHUX TBEPIUX €JIEKTPOJIiTiB HA OCHOBI HEOPraHiYHUX HAHOYACTHUHOK i
[I0JTIMEPY, SIKi OyIyTh XapaKTepru3yBaTUCS JIiTIEBOIO IPOBIAHICTIO, 10 BaXKJIMBO JJ1s1 IPAKTUYHOTO BUKOPUCTAHHS
IIpU pOo3pOoOLIi TBEPIOTIIbPHUX €JIeKTPOXiMIYHUX cucTeM. [IpoBesieHO po3poOKy MeTOAUK (TBepo(pa3HOro CUHTESY,
30J1b-TeJIb) cUHTe3y Li-nposinHoro matepiany Lil.3A10.3Til.7(PO4)3 (LATP) Ta mocifpkeHHs 1oro CTPYKTYpH i
(a3oBUx nepeTBopeHb. Po3pobyieHa TEXHOIIOTIS TBepL0(da3HOrO CUHTE3y MOXKE BUKOPHUCTOBYBATUCD IJIS
onep>kaHHs LATP y Besukiit KisbkocTi. Po3po6sieno metony onepskaHHs LATP 3 po3unHiB (30J1b-TeJib, O ep>KaHHS 3
MiKpO€eMyJIbCiil), sIKi, Ha BiiMiHY BiJ, TBEpAO(PA3HOro CUHTE3Y, I03BOJISIIOTh IIPOBOAUTY MoaudiKallio MaTepiais Ta
CTBOPIOBATU CTPYKTYPH AP0 /060s0HKa. [TokasaHo, o Mogu@ikaniss KOMepLiiHOro KaTogHoro martepiany NMC
523 nokpauiye Horo XxapakTepUCTHUKA i Yac TPXUBaJIOro NUKJIIOBAaHHS. [IpoieMOHCTPOBAHO, 10 Kepamika Ha OCHOBI
LATP moske 6yTU BUKOPUCTaHA K TBEPAUM €JIEKTPOJIIT [JIs1 TBEPHOTIJIbHUX aKyMyJsiTopiB. [TokazaHo, 1m0
HaHeCEHHS TBepoTibHOro enekrposity Lil.3Til.7A10.3(PO4)3 Ha katognuit matepian LiNi0.5C00.2Mn0.302 moxe
CYTTEBO MOKPAMIUTHU CTAOIIBHICTb €JIEKTPUYHUX XaPaKTEPUCTHUK JITill-IOHHUX aKyMYJISITOPIB [IPU TPUBATIOMY
LIMKJIyBaHHI, @ TAKOXX 3MEHIIUTHU [IE€PEXiJTHUN OIip Mi’K aKTUBHUM MaTEPiajioM i €JIEKTPOJIITOM B TBEPIOTINIBHUX
akyMmyJisiTopax. Ha OCHOBI CHHTE30BaHOTO MaTepiany ofleps>kaHi KepaMiyHi Ta IJIiBKOBI 3pa3Ku i JOCIIIKEHO IX
€JIEKTPOXiMi4Hi BJIaCTUBOCTI. [IpOBEIEHO TECTYBaHHS Oflep>KaHOi MaTepiaJliB y 1Jab0paTOPHUX €JIEMEHTAX,

IIPOMDKHI pe3yJIbTaTy CBiIYaTh MPO iX BUCOKY €JIEKTPOXIMiUHY CTAbiIbHICTb.

Pedepar aHI1iliCbKOIO:

The purpose of the work is to create composite solid electrolytes based on inorganic nanoparticles and polymer,
which will be characterized by lithium conductivity, which is important for practical use in the development of
solid-state electrochemical systems. Synthesis methods (solid-state reactions, sol-gel) of Li-conductive material
Li1.3A10.3Ti1.7(PO4)3 (LATP) were developed, and the material structure and phase transformations have been
studyed. Solid-state reactions technique developed can be used to produce large quantities of LATP. Methods for
preparation of LATP from solutions (sol-gel, microemulsion) have been developed; this methods, unlike solid-
phase synthesis, allow modification of the materials and creation of core /shell structures. Modification of
commercial cathode material NMC 523 has been shown to improve its performance during prolonged cyclization.
It has been demonstrated that LATP-based ceramics can be used as solid electrolytes for solid-state batteries. It
has been shown that deposition of solid-state electrolyte Lil.3Ti1.7A10.3(PO4)3 on the cathode material
LiNi0.5C00.2Mn0.302 can significantly improve the stability of the electrical characteristics of lithium-ion
batteries during prolonged cycling and also reduce the transient resistance material and electrolyte in solid-state
batteries. Based on the synthesized material, ceramic and film samples were obtained and their electrical and
chemical properties were investigated. The obtained materials were tested in the laboratory elements, the
intermediate results indicate their high electrochemical stability.

Ingekc YIK: 539.219.3;538.931-405, 544.6.018 .4, 621.315.616
Koau TemMaTHyHHX PyOpHK: 29.19.17, 31.15.33.05, 47.09.51
KepiBHUKH po6oTH

BiacHe IIpizBume Im'a I10-6aThKOBI: B'ionos Oser IBaHoBUY



HaykoBH#H CTYIiHBK. X. H.
Buene 3BaHHS: c.H.C.
InenTudikarop ORCID ID:

JonaTkoBa iHdopmais:
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Ha3zga HTII yKpaiHCBKOIO: KOMIIO3UTHI TBEP/i €71EKTPOJITH HA OCHOBI HEOPTaHIYHUX HAHOYACTHUHOK i

nnosuimepy

Hassa HTII aHrificbKo¥0: Composite solid electrolytes based on inorganic nanoparticles and polymer
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OTpuMmaHi pe3yJIbTaTH: Martepianu
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PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: Pospo6ieHo KOMIO3UTHI TBEP/i €JIEKTPOJITY HA OCHOBI HEOPraHiYHUX HAHOYACTUHOK i [OJIIMEpY,

sKi 3a pe3yJbTaTaMu JOCJIiIPKEHb MAlOTh BUCOKY €JIEKTPOXiMiYHY CTabiIbHICTb.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOi MpoyKIiii (Marepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
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ITpakTuyHa peanisanis HTII
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
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IIpaBa, 0 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHsI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IloTeH1iaIbHUE 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHUI TepMiH OKYIHOCTi (pPOKiB):
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