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Fig.1 XRD patterns of partially oxidized 
NbC0.5N0.5 with different heat treatment time.

Fig.2 Dependence of (a) EORR and (b) iORR at 0.6 V 
on degree of oxidation.
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Fig.1 XRD patterns of partially oxidized 
NbC0.5N0.5 with different heat treatment time.

Fig.2 Dependence of (a) EORR and (b) iORR at 0.6 V 
on degree of oxidation.

In
te

ns
ity

 / 
a.

u.

NbCN (cubic)

Completely oxidized

Nb2O5(monoclinic)

20h

10h

30h

40h

50h

0h(a)

(b)

(c)

(d)

(e)

(f)

(g)

10 20 30 40 50 60 70 80

Nb2O5

In
te

ns
ity

 / 
a.

u.

NbCN (cubic)

Completely oxidized

Nb2O5(monoclinic)

20h

10h

30h

40h

50h

0h(a)

(b)

(c)

(d)

(e)

(f)

(g)

10 20 30 40 50 60 70 80

Nb2O5



 

 

DOO DOO
XRD XAFS

XANES DOO
DOO 0.18

Nb
200nm

200nm
DOO

DOO
Fig.2

 
DOO 0.2

0.5 eV

 
 

 

PEFC

XAFS

 
 

 
[1] A. Ishihara, K. Lee, S. Doi, S. Mitsushima, N. Kamiya, M. Hara, K. Domen, K. Fukuda and K. Ota, 

Electrochem. Solid-State Lett., 8, A201 (2005). 
[2] S. Doi, A. Ishihara, S. Mitsushima, N. Kamiya, and K. Ota, J. Electrochem. Soc., 154, B362 (2007). 
[3] A. Ishihara, Y. Shibata, S. Mitsushima, and K. Ota, J. Electrochem. Soc, 155, B400 (2008). 
[4] A. Ishihara, M. Tamura, K. Matsuzawa, S. Mitsushima, and K. Ota, Electrochim. Acta, in press. 
[5] A. Ishihara,Y. Ohgi, K. Matsuzawa, S. Mitsushima, and K. Ota, Electrochim. Acta, in press. 
[6] H. Imai, M. Matsumoto, T. Miyazaki, S. Fujieda, A. Ishihara, M. Tamura, and K. Ota, Appl. Phys. Lett., 

96, 191905 (2010). 
 

Fig.3 (a)XANES spectra taken in transmission 
mode. (b)CEY-XAS XANES spectra. 




