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Analysis of V,0s5 composite LIB cathode material for improvement of initial
charge-discharge efficiency
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We found that V,0s composite LIB cathode material, which is LiNiysMny3C0430,, improves initial
charge-discharge efficiency in our previous study, though we could not reveal the mechanism completely. We
tried to evaluate valence of the transition metals directly during charge-discharge process by in-situ XAFS to
resolve this phenomenon.

XANES and EXAFS analysis revealed that V,0s compounded with cathode material exist in the different
state compared with standard V,0s. The valence shift of transition metals in the cathode material and
vanadium were observed by in-situ XAFS, and it revealed the mechanism of the improvement. The vanadium
oxide accommodates the Li that could not re-intercalate to the cathode material after the cathode material
finished changing its valence during discharge process.
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Fig.1 First and second charge-discharge curves of NMC, NMC+V,05 5wt% and NMC+V,05 10wt%
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Table.1 1% efficiency at 2.5V cut off
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NMC 1718.3 1097 895
NMC+owth 168.1 161.4 958
NMCH Owt® 1489 162.9 1027
NMC+H bwit® 1383 166 0 1128
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Fig.2 A schematic illustration of the construction of
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Fig.3 V K-XANES spectra of initial state and several
reference samples for some vanadium valences

. A\ —v205 |
] A R
SRTAN

A N
ON\/VVW W

2 Rrpear 4
Flg.4 Fourier transforms of V K Edge EXAFS

— MMC — MMC+5wth — MMCH But¥
45
?nd cycle
Aol T e ]
b Ll |- iooc coacedbdbocaccmmaasmnansescaseeiigenscnsacsmadipedmeccaassanag
[T A . N W S
EC:OMC=3:7
2.0-4.3V
o R e LR L L LR L L LT EEEEEEE Sl B ELEEELLEE

2
o] 20

40

a0 g0 100

Capacity / mah g1

120 140 160 180

Fig.5 XAFS measured voltages during a) 1% charge-discharge process and b) 2™ charge process.
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Fig.5 XANES spectra and Fourier transform magnitudes of transition metals at 4.0V of 1% charge process
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Fig.6 V-XANES spectra during charge-discharge process
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