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Creation Motive
Lithium-ion batteries (LIBs) are widely used in laptops, 
mobile phones, and electric vehicles due to their high 
energy density, long cycle life and environmental 
friendliness. However, the conventional graphite-
based anodes can’t meet the ever-increasing demand 
of the market mainly due to the low theoretical capacity 
of 372 mA h g−1. Among the various explored anode 
candidates, silicon (Si) is the most promising anode for 
next-generation LIBs due to its high theoretical specific 
capacity of 4200 mA h g−1, low working voltage of ~0.4 V, 
rich natural abundance, and environmental friendliness. 
Unfortunately, the commercialization of Si anode is 
hindered by its intrinsic large volume variation (>300%). 
Herein, our team develops a facile and large-scale 
preparing method of porous Si@Carbon (P-Si@C) anode 
to address the issues mentioned above.

Research Process
1.	The	P-Si@C	 is	simply	prepared	 through	 thermally	

nitridation of Mg2Si, etching, and the following carbon 
coating process.

2.	The	as-prepared	P-Si@C	are	investigated	by	XRD,	SEM	
and	TEM.	

3.	The	coin-type	cells	and	pouch	cells	are	assembled	
to evaluate the electrochemical performances and 
practical applications of the P-Si@C product.

Brief of Work
We have successfully synthesized 
the P-Si@C with high performance 
by a facile and scalable method. 
The	newly	P-Si@C	anode	delivers	
high energy density and long 
cycle life, exhibiting great applied 
potential in the field of energy 
storage.	The	advantages	are	as	
follows.
(1)	Scalable	preparation.	
	 This	preparing	method	with	low	

cost, low energy consumption 
and high yield is superior to 
the most reported Mg-thermal 
reduction method of SiO2, 
which can be extended to large-
scale preparation.

(2)	Excel lent 	 e lectrochemical	
capacity, rate performance and 
long-term cycle stability. 

	 The	P-Si@C	electrode	exhibits	
1271	mA	h	g−1 at 0.5 C for over 

1000	cycles,	superb	rate	performance,	
high initial Coulombic efficiency and 
high areal mass loading (2.9 mg cm−2). 

(3) High tap density and low electrode 
swelling.

	 The	porous	Si@C	anode	has	a	 low	
electrode	swelling	of	17.8%	even	at	a	
high	areal	capacity	of	5.1	mA	h	cm−2.

(4)	Excellent	practical	application	 in	 full	
cell

	 The	full-cell	of	P-Si@C	electrode	shows	a	high-energy	
density of 502 Wh kg−1. In addition, the P-Si@C || 
NCM811	pouch	cell	exhibits	a	high	initial	capacity	of	
1006	mA	h	with	high	capacity	retention	of	93.3%	even	
after 300 cycles, revealing excellent potential in the 
practical application.

Predicted Energy Efficiency
Our product shows great potential of replacing 
conventional graphite anode and further improving the 
energy density of LIBs to evaluated 423.3 Wh kg−1, which 
contributes to solving the market predicament like short 
driving	range	in	electric	vehicles.	The	application	of	our	
product will pour strong vitality into the LIBs field and 
promote rapid growth of the new energy market.


