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Development of novel carbides anode for next-generation batteries with high-cost
performance
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The high safety and large capacity are required at same for anode material
for a large-scale LIB. The Fe-Fe3C/C core shell was investigated as anode material, and its
operating voltage was 0.8 V vs. Li+/Li. In addition, this anode martial showed a large delithiated
capacity of 500 mAh/g. On the other hand, Fe3C previously was found to store only 1/6 Li per unit
(26 mAh/g). However, the Fe3C having low crystallinity showed lithiated capacity of 300 mAh/g and
delithiated capacity of 230 mAh/g. In this research, the lithiated/delithiated mechanism of Fe3C was

investigated by XRD and XANES measurement. The structure change of Fe3C during
lithiated/delithiated reaction was not confirmed, and it clarified that the electric structure also
was not change from Fe K-edge XANES spectra. There results suggested that the reaction may be due to
the dissolution and precipitation of Li on the surface of Fe3C, etc., rather than the insertion
reaction of Li ions to the crystal structure of Fe3C.

Li



LiCoO, LiNiO;

Li

0.05V vs. Li*/Li

Li 0V vs. Li*/Li
Li
1.5V vs Li*/Li
150mA/g Li
LTO
FesC 2013
0.8V vs. Li*/Li 500 mAh/g
FesC 1
Li
FesC
300mAh/g  Li
Li FesC
FesC
FesC
XRD FeK-edge XANES FesC
90:5wt% Ar 400rpm 15
FesC
9% 5 N- -2-

FesC

Li

Li4TisO1

Su

Li

1/6Li

FesC

Cu

LTO

Fe-FesC/C
Li

26 mAh/g

FesC

FesC AB

2032



0.01-3.0V
FesC
Li 2
Li 231 mAh/g
1
XRD
DMC
XRD
FesC

04V 0.01V Li

3 FeC
Li
FesC
FesC
Li FesC
Fe K-edge XANES
Fe
Fe:03
a-Fe
FesC

Li

Li

FesC

xin LixFe,C
0.0 0.5 1.0 1.5 2.0 2:5

50 mA/g

Voltage [\]

310mAh/g

400

Capacity [mAh/g]

B11 Fe;,COIEAE MR

3.0V charged
Ar state

0.01 V discharged
state

0.5V discharged
state

Intensity [a.u]

initial

FesC 20 30 40 50 60
26 [degree]

B2 LilkR: - Bndt i IGiE (OFe,CERD
XRDZO 777l

FesC

B3 Fe,CfaRiRiE

Li
08V 2

— initial state
—— 0.8 V discharged state
—— 0.5V discahrged state
0.05 V discharged state
—— 3.0V charged state

Normalized absorption [a.u.]

7080 7100 7110 7120 7130
Energy [eV]

B4 Ligkes - Bt R 12 D Fe;CEAED
Fe K-edge XANESAXRZk)L

7140 7150

XRD  XANES

“ Lit+e 2 LiY

FesC Li
FesC

650°C Ar

FesC

FesC






