
‡  

2014A1573   BL46XU 
 

X  
Surface Characterization of Lithium Battery Electrodes by Hard X-ray 

Photoemission Spectroscopy 
 

 a,  a,  a,  a, Zheng Yueminga, Jaemin Lima, 
 b,  c, Jin-Young Sonc ‡ 

Ryoji Kannoa, Masaaki Hirayamaa, Kota Suzukia, Sou Taminatoa, Zheng Yueminga, Jaemin Lima, 
Yitao Cuib, Hiroshi Ojic, Jin-Young Sonc ‡ 

 

a , b , c  
aTokyo Tech, bUniv. Tokyo, cJASRI 

 

LiCoO2 30 nm Li3PO4

X
Li3PO4 Co X

14 keV 30 nm
Co

14 keV X
 

 
HAXPES LiCoO2,  

 
 

X [1-5]
 

X HAXPES
X 8 keV

X 14 keV
30 nm

Li3PO4 30 nm / LiCoO2

HAXPES  
 

 
Nb:SrTiO3 100 LiCoO2

LiCoO2 Li3PO4 RF
X LiCoO2

104 Li3PO4 X
LiCoO2 Li3PO4 35 nm 30 nm

HAXPES BL46XU X 14 keV
5x10-7 Pa

Ar
HAXPES TOA 80

Co 2p3/2

780 eV [6]  
 



 

 
1 a Co 2p3/2 LiCoO2 3 Co

[6] Li3PO4/LiCoO2

7 1 3 Co
30 nm Li3PO4 LiCoO2

X 14 keV
Li3PO4/LiCoO2

Co Li3PO4

LiCoO2

 
1 b O 1s Li3PO4 LiCoO2

529 eV [7] Li3PO4/LiCoO2 Li3PO4

532 eV [7] Li3PO4/LiCoO2 Co 2p3/2

Li3PO4 LiCoO2

LiCoO2 Li3PO4

Li3PO4/LiCoO2 Co 2p3/2

-Co Co
 

14 keV X 30 nm

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[1] M. Hirayama et al., J. power sources, 168, 493 2007 . 
[2] K. Sakamoto et al., J. Power Sources, 174, 678 2007 . 
[3] K. Sakamoto et al., Chem. Mater., 21, 2632 2009 . 
[4] K. Sakamoto et al., Phys. Chem. Chem. Phys., 12, 3815 2010 . 
[5] M. Hirayama et al., J. Am. Chem. Soc., 132, 15268 2010 .  
[6] L. Daheron et al., Chem. Mater., 20, 583 2008 . 
[7] A. T. Appapillai et al., Chem. Mate., 19, 5748 2007 . 

1 HAXPES core level spectra with fitting curves for a  Co 2p3/2 and 
b  O 1s for LiCoO2 and Li3PO4/LiCoO2 model electrodes. 


