
 

2014A1558    BL46XU 
 

HAXPES Li  
A HAXPES Study on Li-ion Battery Materials 

After Full-scale Degradation Tests for Electric Vehicles 
 

 a,  a,  b,  b,  a 
Masashi Matsumotoa, Takashi Sanadaa, Tomoyuki Matsudab, Daichi Imamurab, Hideto Imaia 

 
a , b  

aNissan Arc Ltd., bJARI 
 

Li SEI Solid Electrolyte Interphase
X

HAXPES SEI
SEI Li2CO3  

 
HAXPES SEI 

 
  

Li

 

 

Li
 

Li Solid 
Electrolyte Interphase SEI SEI

SEI
 

SEI
SEI Al K Mg K XPS

SEI
SEI X HAXPES

X
8 keV 30 nm

SEI SEI
SEI Li  

SEI
X HAXPES

SEI 
 

 
 



 

 
 PolyVinylidene DiFluoride, 

PVDF EC Ethylene carbonate /DEC Diethyl carbonate 1:1
1M LiPF6 2.0 - 0.05 V vs. Li/Li+

HAXPES
BL46XU 8 keV

20 m 150 m VG 
SCIENTA R-4000 200 eV

80  
 

 
C1s

Fig.1 283.5 eV
[1] 8 keV X
30 nm

C1s SEI
SEI

284.6 eV SEI lithium 
alkylcarbonate LAC  -CH2-, CH3-
PVDF -CH2- 285.5 eV SEI

-COC- 287.6 eV 291.5 eV LAC
R-CH2OCO2Li R-CH2OCO2Li

290.5 eV SEI Li2CO3 CO3
2-

PVDF -CF- [2, 3]
SEI Li2CO3

Fig.2

SEI Li2CO3

SEI
Fig.1 C1s
SEI

-COC-
LAC SEI

 
 

 
Al K XPS

SEI NIMR
SEI

SEI  
 

 
[1] K. Ciosek H gstr m et al., J. Phys.Chem. C, 117, 23476 2013 . 
[2] L. Zhao et al., J. Power. Sources, 161, 1275 2006 . 
[3] P. Verma, P. Maire1, and P. Novak, Electrochim. Acta., 55, 6332 2010 . 
 

Fig.2 Charge/discharge cycle 
dependence of SEI components 
determined by C1s peak fitting.  

Fig.1 Charge/discharge cycle 
dependence of C1s HAXPES 
spectra. 


