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1. BB MiKpOXBUJIbOBOI fii Ha MOPQOJIOTiI0 Ta eneKTpoxiMiuHi xapakTepucTuku Co- i Mn-BMiCHUX €eKTPOTHUX
MarepiasiB 11 JiTi-iOHHUX aKyMyJISITOPiB

2. Effect of microwave exposure on morphology and electrochemical characteristics of Co- and Mn-containing
electrode materials for lithium-ion batteries

Pedepar:

1. Inceprauifina po60Ta IpUCBsIYeHa OTPUMAaHHIO eJeKTpoaHux MaTepiaiis (Co304, LiCoO2 i LiMn204) nyis miTiii-
iOHHUX aKyMYyJISITOPIB 3 BUKOPUCTAHHIM MiKpPOXBUIbOBOro (MX) criocoby HarpiBy Ta JOCiIKEHHIO ix MopdoJiorii,
CKJIaZly, CTPYKTYPHUX Ta €JEKTPOXiMIiUHUX XapaKTepuCTUK. llIngxom 3MiHM NOTY>XHOCTI MX BUIIPOMiHIOBaHHS Ta
TPUBAJIOCTI MOTO Jii iIHANBiAYyasIbHO [AJ151 KOXKHOTO 3 MaTepiasliB BU3BHAYEHO ONTHMAJIbHI YMOBHU 1714 MipOJIi3y
TBepHo¢da3HUX CyMilllell, OTPUMaHHS LUTPATHUX IIPEKYPCOPIB Ta iX NOJAJIbIIOrO MipoJlidy. 3HaleHOo, 110
TPUBAJICTD BiJ[IOBiIHUX CTaMill CHHTE3Y i3 3acTOCyBaHHSIM MX HarpiBy € Habarato KOpOTILIOIO, HiX 32
BMKOPHMCTAHHS TPAIULIAHOIO TEPMiYHOro HarpiBy. [lokasaHo, 10 B 3aJIEKHOCTI Bif MmeTomy cuHTe3y (MX

TBeprodasHuil a6o MX UTpaTHUI) Ta BUXiTHUX PEYOBUH (KapOOHATH, alleTaTH, OKCUY, LIUTPATH) €JIeKTPOIHI



Marepiany MarTb Pi3HY MOPQOJIOTiio Ta po3Mipy 4aCcTUHOK. OTpuMaHi MeTogoM MX TBEpAO(a3HOro CUHTE3Y
eJIEKTPOJHI MaTepiany CKIaaloThCs ab0 3 CUJIBHO arperoBaHux cyoMiKpoHHUX 4acTUHOK (Co304 ta LiMn204), a6o
3 YaCTUHOK po3mipom 1-10 MKM 3 Hu3bKUM piBHeM arperaii (LiCoO2). [Tpu 3acTocyBaHHi MX IUTpaTHOrO METOAY
YaCTUHKU MTPAKTUYHO He arperoBaHi, a ix po3mMipu € MeHMmuMH i BapitotoTs Bifg ~30 HM 17151 Co304 i 50-120 HM 1151
LiMn204 1o 200-500 um ansg LiCoO2. EnexkTpoxiMivuHi BUIIPOOYBaHHS CBigYaTh, IO Kpalli e1eKTPOXiMidHi
XapaKTepUCTUKHU, 30KpeMa ITUTOMa €MHICTB, ii CTabiIbHICTh IPU LUKIJIyBaHHI Ta CTiMKICTh [0 pO3psiAy BUCOKUMU
T'yCTHHAaMU CTPYMY, BJIACTUBI €JIeKTPOJHUM MaTepiasiaM, CHHT€30BaHUM 32 JONIOMOTo0 MX LIUTPaTHOTO METOZY,
11O MOB'SI3aHO 3 iX OPiBHSIHO MEHIIMMU PO3MipaMi YaCTMHOK Ta HU3bKOIO arperarjieio.

2. The dissertation is devoted to the obtaining of electrode materials (Co304, LiCoO2 and LiMn20) for lithium-ion
batteries by means of microwave (MW) heating and investigation of their morphology, composition, structural and
electrochemical characteristics. By varying the power of the MW radiation and the duration of its action
individually for each of the materials, optimal conditions for the pyrolysis of solid state mixtures and for obtaining
of citrate precursors and their subsequent pyrolysis have been determined. It is shown that the duration of
corresponding stages of the synthesis with the use of MW heating is much shorter than in the case of the use of
conventional thermal heating. It is shown that depending on the synthesis method (MW solid state or MW citric
acid aided) and raw materials (carbonates, acetates, oxides, citrates) electrode materials have different morphology
and particle size. Electrode materials obtained by means of MW solid state synthesis consist of either highly
aggregated submicron particles (Co304 and LiMn204) or particles of 1-10 um in size with a low level of aggregation
(LiCoO2). When using the MW citric acid aided method, the particles are practically not aggregated, and their size
are smaller and vary from ~30 nm for Co304 and 50-120 nm for LiMn204 to 200-500 nm for LiCoO2.
Electrochemical tests show that the better electrochemical performance, including specific capacity, cycling
stability and high-rate capability, are characteristic of electrode materials synthesized by the MW citric acid aided
route due to their relatively smaller particle size and low aggregation.
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