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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHUX PYyOPHK: 3115

Tema guceprauii:
1. Cuntes HaHokomio3uTiB LiFePO4 /C Ta ¢disuko-xiMiuHi BTaCTMBOCTI KATOLHOrO MaTepiajy Ha iXx OCHOBI.

2. Synthesis of LiFePO4/C nanocomposites and physicochemical properties of cathode material on their basis.

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUBYEHHIO BILIMBY (i3MKO-XiMiuHUX (PaKTOpiB HA (GOPMYBaHHS
HaHokomno3uty LiFePO4 /C Ta itoro pyHKIiOHaJIbHI BIaCTUBOCTI. Briepiie cHTe€30BaHO HAHOKPUCTAIYHUIA
LiFePO4 B cepenoBulli conboBUX po3IaBiB Ta ioHHoi pinuHu ChCI-DEG. 3anexHo Bif, BuU60py IpeKypcopis,

CKJIaZly PEaKLiTHOTO CEPENOBUILA, MEXaHI3MY HarpiBy i TEMIIEpaTypyu OTPUMAaHi 3pa3Ky 3 Pi3HMMU BJIIACTABOCTSIMU.
Buxopucrtanns ChCI-DEG ta CH3COOLi, NH4FePO4-H20 y SKOCTi IpeKypCoOpiB, JO3BOJINIIO 3MEHUIUTH Yac
cunresy no 1 rogunn npu 245 °C i orpumartu ogHodasHuil HaHOKpucTasniyauii LiFePO4 nnactunvyacTtoi mopdosorii.
[Tpu BrmuBi HBU-BunpoMiHioBaHHS Ha peakuiiiHe cepenosuie (ionHa pinuHa ChCIl-DEG a6o tBeppodaszHa

peaxlist) iHTeHCUiKyeTbCs IPOLLEC YTBOPEHHSI HaHOKpucTaniB LiFePO4 3 nomimkamu amopdroro LiFePO4. Cunres
B ChCI-DEG 3 (NH4)2Fe(SO4)2+6H20, (C6H1107)2Fe a6o FeC20402H20 y sxocti npekypcopis Pepymy(ll) npuBoguTh

IO YTBOPEHHS 0CafliB PpaKTasbHOI TEKCTYPH 3i 30i7IbIIEHHSIM Yacy CUHTe3y 1o 14 ronus. 3a jonomorooo Paman- Ta



XPS-cnekrpockomnii BctaHosieHi ymoBu ¢popmyBaHHs LiFePO4 /C 3 nposinHum sp2 Kap6oHom. TTokazaHo
3aJIEXKHICTDb €JIEKTPOXiMIYHUX IIapaMeTpiB KaTony Bin (isuko-XiMiUHNX BIaCTUBOCTEN CUHTE30BaHOI'O MaTepiay.
3pasku cunTe3oBaHi B ioHHIl pinguHi ChCl-DEG 3 BukopuctanHsim CH3COOLi ra NH4FePO4-H20 neMOoHCTpPyIOTh
Halikpaui nokasHuku: Q = 135 MArog /t, DLi = 1.5-10-10 cM2 /¢, cepeiHs KyJIOHIBCbKa e(eKTUBHICTb ~98%.

2. The thesis is devoted to the study of the impact of physicochemical factors on the formation of LiFePO4,/C
nanocomposite and its functional properties. For the first time, LiFePO4 nanocrystals were synthesized in the
medium of saline melts and ionic liquid ChCl-DEG. Depending on the selection of precursors, composition of the
reaction medium, mechanism of heating and temperature, samples with different properties were obtained. The
use of CH3COOLi and NH4FePO4-H20 as precursors and the reaction medium, ChCI-DEG, allowed to obtain
monophasic nanocrystalline LiFePO4 samples of lamellar morphology for 1 hour at 245°C. With the influence of
microwave radiation on the reaction medium (ChCl-DEG ionic liquid or solid phase reaction), the process of
formation of LiFePO4 nanocrystals with admixture of amorphous LiFePO4 is intensified. Synthesis in ChCI-DEG
with (NH4)2Fe(SO4)2-6H20, (C6H1107)2Fe or FeC204-2H20 as the precursor of the Iron (II) results in the
formation of fractal texture precipitates and increases the interaction time to 14 hours. Using Raman and XPS-
spectroscopy, the conditions for the formation of a conductive coating on sp2 carbon on LiFePO4. The
dependence of the electrochemical parameters of the cathode on the physical and chemical properties of the
synthesized samples is shown. Samples synthesized in ionic liquid of ChCI-DEG composition using CH3COOLi and
NH4FePO4-H20 show the best capacitance parameters Q=135 mAh /g, DLi=1.5-10-10 cm2 /s, average coulomb
efficiency ~ 98%.
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