
 

2009A1857   BL14B2 
 

 
 

Roles of Transition-Metal Atoms for Oxygen Reduction Reaction in 
Transition-Metal Phthalocyanine-Based Carbon Catalysts 
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CoPc catalysts Co metal CoPc CoO Co3O4 LaCoO3 
As-grown 82 % 5 % 13 % ~ 0 % ~ 0 % 
Acid-washed 85 % 6 % 9 % ~ 0 % ~ 0 % 

 
 

FePc catalysts Fe metal FePc Fe3C FeO Fe2O3 Fe3O4 
As-grown 18 % 12 % 47 % 4 % 6 % 13 % 
Acid-washed 19 % 14 % 44 % 4 % 6 % 13 % 

1. CoPc Co K XANES
. 

a  Co b , c   

2. FePc Fe K XANES 
. 

a  Fe b , c   

1. CoPc Co  

2. FePc Fe  



 

 
CoPc FePc

[14, 15]
1250 oC

[16] Fe3C Fe
[17] TMPc

 
 

 

 
 

 
[1] K. Gong, D. Du, Z. Xia, M. Durstock, and L. Dai, Science 323, 760 2009 . 
[2] R. Bashyam and P. Zelenay, Nature 443, 63 2006 . 
[3] B. Winther-Jensen, O. Winther-Jensen, M. Forsyth, and D. R. MacFarlane, Science 321, 671 2008 . 
[4] E. J. Biddinger, D. von Deak, and U. S. Ozkan, Top. Catal. 52, 1566 2009 . 
[5] P. H. Matter, L. Zhang, and U. S. Ozkan, J. Catal. 239, 83 2006 . 
[6] J. Ozaki, K. Nozawa, K. Yamada, Y. Uchiyama, Y. Yoshimoto, A. Furuichi, T. Yokoyama, A.Oya, L. J. 

Brown, and J. D. Cashion, J. Appl. Electrochem. 36, 239 2006 . 
[7] P. H. Matter and U. S. Ozkan, Catal. Lett. 109, 115 2006 . 
[8] H. Niwa, K. Horiba, Y. Harada, M. Oshima, T. Ikeda, K. Terakura, J. Ozaki, and S. Miyata, J. Power 

Sources 187, 93 2009 . 
[9] H. Tributsch, U. I. Koslowski, and I. Dorbandt, Electrochim. Acta 53, 2198 2008 . 
[10] M. Lefevre, E. Proietti, F. Jaouen, and J.-P. Dodelet, Science 324, 71 2009 . 
[11] T. Ikeda, M. Boero, S.-F. Huang, K. Terakura, M. Oshima, and J. Ozaki, J. Phys. Chem. C, 112, 14706 

2008 . 
[12] N. M. Rodriguez, A. Chambers, and R. T. K. Baker, Langmuir 11, 3862 1995 . 
[13] N. S. Kopelev, V. Chechersky, A. Nath, Z. L. Wang, E. Kuzmann, B. Zhang, and G. H. Via, Chem 

Mater. 7, 1419 1995 . 
[14] J. Gavillet, J. Thibault, O. Stephan, H. Amara, A. Loiseau, C. Bishara, J.-P. Gaspard, and J. Ducastelle, 

J. Nanosci. Nanotechnol. 4, 346 2004 . 
[15] F. Ding, A. Roz´en, E. E. B. Campbell, L. K. L. Falk, and K. Bolton, J. Phys. Chem. B 110, 7666  

2006 . 
[16] N. Sano, H. Akazawa, T. Kikuchi, and T. Kanki, Carbon 41, 2159 2003 . 
[17] H. Yoshida, S. Takeda, T. Uchiyama, H. Kohno, Y. Homma, Nano Lett. 8, 2082 2008 . 




