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Æ­Ę�:�Ǝ�ƞŸ��酸化チタン系（TiO2, BaTi4O9）の光触媒酸化物粒子とα-FeOOH 微粒
子からなる複合体について、水中溶存鉛イオンに対する光電析捕集効果およびその反応メカニズ
ムについて検討した。α-FeOOH微粒子の分散担持によって用いた酸化チタン系の酸化物粒子は、
鉛イオンに対する光電析作用を示した。鉛イオンに対して光電析作用を示した試料の高分解能走
査電子顕微鏡像観察結果から、TiO2および BaTi4O9のそれぞれの粒子表面に酸化鉛が不均一に析
出することを見いだした。α-FeOOH 微粒子の分散担持による光電析反応は、光励起によって生
成したホールと電子の電荷分離促進によってもたらされることを示した。鉛イオンの光電析捕集
後の水溶液 pH 変化と鉛イオン除去量の定量的関係から、溶存酸素が光電析反応に関与する反応
機構を明らかにした。 
 
Æ­Ę�:�Ǝ��Ÿ��The photoelectrodeposition effect of titanium oxides (TiO2, BaTi4O9) combined 
with α-FeOOH fine particles on the removal of lead ions has been investigated. These materials showed a 
high photoelectrodeposition ability for lead ions under the photo irradiation. The present result indicates 
that the coexistence of fine α-FeOOH fine particles with the oxide particles contributes to an efficient 
separation of holes and electrons generated by the photo irradiation. The high-resolution scanning electron 
microscopic observation revaled that fine α-FeOOH particles supported on the surface of the oxide 
particles are effective for the charge separation between holes and electrons. A possible mechanism for the 
efficient removal of hazardous heavy metal ions dissolved in an aqueous environment is presented. 
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ĕ�. (a) 3 hÏĈõÍ: BTOƔèůƃ 
   (b) 3 hÏĈõÍ: 2 mol%α-FeOOH�
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2Pb2+ + 2H2O + O2 → 2PbO2 + 4H+  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
ĕ�. 2 mol%α-FeOOH-BTOíƕ9%*G�

LNsŻúƖ7Ėƌ� pH7:£¸ 
 

�3�@7B 
� ĕ�9α-FeOOH ŭƔè7 TiO2Ɣè:ŴØ

ĳ�1 mol%α-FeOOH-TiO2�:ÖŶ�ŤĩÜ

őèÈŭ³Ī��ðőèĪ�Jñ/�α-FeOOH
ŭƔè;ňČ;ĔĎ»ĶJñ/'�TiO2Ɣè

ůƃ6;ĔĎƔè=:ĘŅ'�Š6(8&

32�α-FeOOHŭƔè:įß»Ķ'ÏĈõ9
DGŝå��:őĝ9«?/�´;ƂE&

68"+7&E�,E9ÅŖJēB5"G� 
 
 
 
 
 
 
 
 
 
 
 
 
ĕ� . TiO2 Ɣèůƃ9Ŷäľî-2

α-FeOOHŭƔè:»Ķ 
 
ƀÆ­6ŋy-2�ŢĕJz�9ñ/�

α-FeOOHŭƔè;�Ïőĝ9Ĵ/GÏĐŦ�
ėÑĊ71:LNsÎ�¬Łáƍ9DFÐ

ƒŌ8Ėł:Ƈ�ü·ĮŻú'¦ĵ6(G� 
 
 
 
 
 
 
 
 

�
�
�
�



��÷8ŧůƝŸŔ�
�Æ­ĸůö�Æ­Ŷľö«<Ɯ¼Æ­ö9
;�Ģ��
�
���ŧů��À 4Ä� 
tKazunori Sato, “The Role of Photocatalyst 
Materials for the Recovery of Heavy Metal Ions 
in an Aqueous Environment”, International 
Conference on Environment 2012 (ICENV2012), 
December 11, 2012, Penang, Malaysia. 
uKazunori Sato, “Specific Surface State of 
Transition Metal Oxides for The Activation of 
Photoelectrochemical Reactions”, International 
Union of Materials Research Societies - 
International Conference on Electronic Materials 
2012 (IUMRS-ICEM 2012), September 28, 2012, 
Yokohama, Japan. 
vKazunori Sato, “Removal of Heavy Metal Ions 
from an Aqueous Solution by 
Photoelectrodeposition”, International 
Conference on Traditional and Advanced 
Ceramics (ICTA2012), August 23, 2012, 
Bangkok, Thailand. 
wKazunoiri Sato, Shinichi Munemura, Yusuke 
Hoshino, Teoh WahTzu, Hiroshi Nishiyama, 
Nobuo Saito, Yasunobu Inoue, “Removal of 
Heavy Metal Ions in an Aqueous Environment”, 
221st ECS Meeting, May 9, 2012, Seatle, USA. 
�
�
�1:İ��
g�if�VŔ�
http://msfe.nagaokaut.ac.jp 
�
�
��Æ­Ħď�
���Æ­ĸůö�

� Ûŕ� �Ĭ�SATO KAZUNORI��
Ņ�ªþ��Ĺ��Ò�Ų�²ù�

� Æ­öŪ×����	�
�
�

�
���Æ­Ŷľö�

� � � � � � �� � ��

� �

� Æ­öŪ×��

 
���Ɯ¼Æ­ö�

� ^N� r\]��TEOH WAHTZU��
� Ņ�ªþ��Ĺ��Ò�Ų�ā²�

� Æ­öŪ×���	
��

�

� ěã� Ƌ�NISHIYAMA HIROSHI��
� Ņ�ªþ��Ĺ��Ò�Ų�ā²�

� Æ­öŪ×�
�����
��

� Ĝŕ� đƈ�SAITO NOBUO��
� Ņ�ªþ��Ĺ��Ò�Ų�ÿ²ù�

� Æ­öŪ×�	����
���

� }Ċ� ķġ�INOUE YASUNOBU��
� Ņ�ªþ��Ĺ��śş²ù�

� Æ­öŪ×����������


