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 Of various approaches to high-efficiency and low-cost solar energy conversion, direct solar to 
chemical conversion, such as solar water splitting, by use of a semiconductor/electrolyte junction, 
has been attracting growing attention. Merits of this approach lie in that inexpensive thin-film 
semiconductor materials can easily be used, and no current collection is necessary to be used, in 
contrast to thin-film solar cells. Recently, we have found that a combined surface modification of 
alkylation and metal nano-dot coating is effective to get efficient and stable n-Si electrodes. Based on 
this result, we have been studying solar water splitting with a composite electrode, composed of the 
surface methylated and Pt nano-dotted n-Si single crystal and a tungsten trioxide (WO3) particulate 
thin film.  
 

. ┘  
♣

さ

モ

┘

┷

さ

よ



 - 2 - 

よ

├

さ

8

々

よ ┘

々

8

_ H

々

5

々

よ ┘

 

 

8 ❻ 5

8 7(& -+

3- +

❻ F 5( 5 (

❻

(- 1 * 4 ❻

2 0 5 ( 2 1 ( 4

5 ( H 5

8

)(

.94 I ] I

I H G FI Υ

々

❻

❻  

よ ┘

 



 - 3 - 

8 ❻ ❻

モ

8*2 ふ

5

よ り 9 4

n-Si-CH3,Pt/ITO/TiO2々

9 4

8

9 4 5

8 (- 5 .94 <4 々

<4 々

+94 <4

&2

< H ″ 5

& & ( F 0( よ㈻

2 3F 84

+94 <4

+94 + I I 8 4 <4

々

々

+94 <4

;

(- 4-

ふ オ 々

よ

々

; [ & & (

 

7 n-Si-CH3,Pt/ITO/WO3 々

FTO/WO3 .5(*

(- 4-

450nm

WO3

2.8eV WO3

<4

々 +94 <4

500nm

ぜ FTO/WO3 0%

❻

 
 



 - 4 - 

n-Si-CH3,Pt/ITO/WO3 々

0.015%

WO3

n-Si 々

n-Si

っ

 

 

3.

8

, F I

❻ 5

5 ❻ 8

❻

5

5 ❻

っ

 

4.  

8

り <4

々 よ ┘

々

5

さ

々

よ

″ (4

 

5.  
 

Solar Water Photoxidation with a “Surface-modified 

n-Si/WO3” Composite Electrode by a Z-scheme 

Mechanism, T. Ohtake, M. Morie, M. Toyokawa, A. 

Imanishi, and Y. Nakato, XXIst IUPAC Symposium 

on Photochemistry 2006. 
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