
0 50 100 150 200 250
0

300

600

900

1200

1500

1800

SiC-2SiC-1

~1013

1013

S
p

e
c
if

ic
 c

a
p

a
c
it

y
 (

m
A

h
/g

)

No. of cycles

 SiC-2  SiC-1

 Si30 nm

1231
@250 cycles

@ 50 mA/g

(b)

Silicon Carbide: A Promising Anode Material to Lookout for 

Lithium Ion Batteries 

○Ravi Nandan,1 Noriyuki Takamori,1 Koichi Higashimine,2 Rajashekar Badam,1 Noriyoshi 

Matsumi1,*  

(1Graduate School of Advanced Science and Technology, Japan Advanced Institute of Science 

and Technology, 2Center for Nano Materials and Technology, Japan Advanced Institute of 

Science and Technology, *E-mail: - matsumi@jaist.ac.) 

 

Keywords: Silicon Carbide; Anode; Lithium-ion Battery; Reversible Capacity 

 

Despite promising specific capacity (~3579 mAh/g) of silicon, its adoption in lithium-

ion batteries (LIB) as anode material has delayed due to its accelerated capacity fading 

owing to aggressive volume change during alloying/dealloying with lithium.1 

Developing a facile methodology for rational designing of a robust Si and carbon-based 

anode systems for realization of high-performance LIB is much needed. In this line, 

inspired by the attractive structural features in combination with promising thermal 

stability of silicon carbide (SiC),2 we have devised a user-friendly facile methodology 

to develop SiC based anode materials which does not require any sophisticated 

instrumentation or very high temperature treatment. To study the adeptness of this 

method we have selected two synthesis temperature in a window of 550 – 1100 oC and 

samples were named as SiC-1 and SiC-2, respectively. The SiC nanoparticle embedded 

carbon-based anode materials when employed in anodic-half cell configuration offered 

a high reversible capacity (~ 1230 mAh/g @ 250 cycles, Figure 1), in conjunction with 

a promising capacity retention. The study pointed out that SiC based systems were 

electrochemically active for lithation/delithiation and can be explored as an efficient 

anode material for LIB. 

 

    

  

 

 

 

 

 

 

 

 Figure 1. Comparative cycling study of SiC-1, SiC-2 and Si based anodic half-cells. 
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