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(2007 World Renewable Energy Conference - Pacific Rim Region) 
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�…	v	š�h�=
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7. Geothermal�ù 8. Ocean Energy�©9. Related Topics�ö�ž�û�Â���p�> 28  
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�ƒ�–���?�e�¶�?���e�²�F�ý�â�„�É�ô
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ø�n�ƒ�–���?�e�¶�?���e�²�F�ý�â�„�É�ô
ø�n (8th ESAFS conference at 

Tsukuba, Japan, on Oct 22-26, 2007) 
International symposium on new solution to soil pollution and  
distribution, bioavailability and management of heavy metals in Asia 
and Pacific regions 
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ø�U�?�e�÷�?���e�æ�T���•�v�Ð�²�F�b�’ �ô�â�O�e�ª�æ�T�²
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�Ä)�ô�n�U�`����f�5�ø �ö�Ú�o�� 16 �“�6�Ä�Í�n�²�F�¥
��â�n�V�C�`�'�Ä�U�� �ô�µ�|�µ

�â���g�c�¶�Û�Ø�e�•�“�V�C �ô�•�“�¨�6�Ä�Í�n�²�F�¥
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�m�ï�3�e����u	C�w�[�ò�ä �ô�> 2008�� 1 �����C�•�@�3�ò�â�ô�2�$	Ò �ö��4	ã�Ã

�U�-�`�|�µ�â�m�ï�3�÷�I�À���e�p �ô�ç	�o�ù�l�µ�â (Duke University)�—�³1�³�â�O

�U�ô�»�-	�o�I�Ü�å�È�ÿ (U. S. Environmental Protection Agency) �ü�º1�³�U�‘�ô�2 �ö�ž
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�“�‚�Þ�Ì���”�÷�I�Ü�&�‰z�;�Þ�Ì�‘�ô�' �ö  
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��	ó�•�h�ý� �U�‚��	ó�•�h�ý� �U�‚��	ó�•�h�ý� �U�‚��	ó�•�h�ý� �U�‚ �°�°�°�° Leyte State University, LSU�±�±�±�±���ï�ë�À	o���ï�ë�À	o���ï�ë�À	o���ï�ë�À	o �Û�„�3�Û�„�3�Û�„�3�Û�„�3
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 �ô�`�- �: �� �3�1

���V�€�•�3 �ö�“�m�â�#�Á�æ�¾�o���Ý�b�¶�ò�;�ô�2 �ô�Â�-�‡�o �:�6 �� �2 �� �2�4 �¶�w�S�ï

�È
]���¥�µ�â �ô�Ý	A�â�Ì�Ý�b"�Ñ�µ �ö�!

 
�w�S�ï�È
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�w�S�ï�È
]���µ�â�“ 	©�V�€�m�ï�3 �ô�M�; �!

�K�ë�^�K�ë�^�K�ë�^�K�ë�^  Waikato �U�‚�U�‚�U�‚�U�‚  David Lowe ’„�—�²�!�Ô	��U�‚’„�—�²�!�Ô	��U�‚’„�—�²�!�Ô	��U�‚’„�—�²�!�Ô	��U�‚  Hiroshi 

Takeshako’„���Ó�v�’„���Ó�v�’„���Ó�v�’„���Ó�v�  
�‡�o �:�7 �� �2�2 �� �3�5�.�3�8 ���Î�N
«�K�¾�!�X�b�j�l�b�u�p �µ�â���E�f�q�b�s�u�n�f�o�u�!�p�g�!�F�b�s�u�i�!�'�!�P�d�f�b�o�!

�T�d�j�f�o�d�f�t�-�!�V�o�j�w�f�s�t�j�u�z�!�p�g�!�X�b�j�l�b�u�p�-�!�O�f�x�!�[�f�b�m�b�o�e���!�E�b�w�j�e�!�M�p�x�f�!�ò�ä�÷���•�4�o�µ

�â�!�I�j�s�p�t�i�j�!�U�b�l�f�t�i�b�l�p �ò�ä�p�3�Ö�b�ô�V�€�m�ï�3�÷�m�B���²�F1�‚�Ô �ô�`�¶�m�ï�3

	ã�“ �7 �“�?�Ú�4�¾�÷�Î�¾�æ�T�ô�2���¾�*�²�F�÷	��F�Ð
]�� �ö�`�- �2�2 �� �3�7 ��� �ñ

�E�b�w�j�e�!�M�p�x�f�!�ò�ä�ô�ç�m�ï�3�3�n�|�; �¾�I �3�ã�‘�’�=�± �ô�±�’ �ú�H�f�o�f�t�j�t�!�b�o�e�!�d�i�b�s�b�d�u�f�s�!

�p�g�!�B�o�e�j�t�p�m�t�!�j�o�!�O�f�x�!�[�f�b�m�b�o�e�!�b�o�e�!�T�p�v�u�i�!�B�v�t�u�s�b�m�j�b�!�b�o�e�!�u�i�f�j�s�!�v�u�j�m�j�t�b�u�j�p�o�ö�!

�!

�•�ò�ä�ô
ø�n�U�×�™�Û���÷	��ú�� �!
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�3Ñ�–�„�Q�†�Ä�Ó�–�†�ë���3Ñ�–�„�Q�†�Ä�Ó�–�†�ë���3Ñ�–�„�Q�†�Ä�Ó�–�†�ë���3Ñ�–�„�Q�†�Ä�Ó�–�†�ë��  

�•�3�- �2�3 �� �2�4 ���m�ï�’�Ô �C�1�2 �ò�;�(�“�1�ö�ä�±	æ�$�3�ö	æ�K�n �)�Á�c
 �ö�é

�f�e�p�U�‘�“�1���a���3 �ôœ�n�ç
 �“�Õ�Ä�“�1�'	Ö�Ð�V �5�ô�Î�N�3�ö�¾�I�ö�M�é�f

�÷�“�1�ö�ä	æ�K �ö�•�âº	æ�K�n�3�,�º�’���Õ�Ä �ô
]�q�Î�N�<�Â�4 �õ�Í�õ�Ù�Ÿ�6 �ù�b�õ

�Ô�õ�â�Ú�6�Ä�Ð�Ÿ�O�3�ö�¿�•�“�1�ö�ä�±	æ �ô�c�ç�â�‘�â�Ì�Â
È�|�����ô�'�÷���Ø �ô

�•�w�•�Ö
©�‚�p �ô“•�>�Á�‘�“�“���Û �ö�±	æ�Ÿ�O�3�ö�W
��õ�  �;�!

�2�/�!����D �0�I�y�#�A�“�ÿ�ð�‚	g��� �M�½�½�Ï �)�2�:�8�4 ���µ�â�e�p �ô�2�:�8�6 ���z�³�e�p �*�!

�3�/�!��¨�… �0�Í�g�ô�2�#	š�·�¶�é�·�ý�â�ô�2���ô�2	© �)�2�:�9�2 ���µ�â�e�p �ô�2�:�9�4 ���z�³

�e�p �*�!

�4�/�!���7�� �0���_ �)�E�f�m�m�*�•���.�`�|�ô�'�Í���Ä�Z�I�Ü�c�M�ö�[ ���2�:�:�3 ���µ�â�e�p ���ö
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�m�ï�3�¶�š�&�æ�Y�b�â�Ý�b�m�ï�3�¶�š�&�æ�Y�b�â�Ý�b�m�ï�3�¶�š�&�æ�Y�b�â�Ý�b�m�ï�3�¶�š�&�æ�Y�b�â�Ý�b �!

�š�&�¨�½��	[�æ�Y�- �:�7 �� �2�2 �� �3�4 ��
����`�µ�m�ï�3�’�-�ä�á �ô�•�Í�‹�-�Ö�œ�ä

�á�6�w�ô�2	@�� �ô�Ö�œ�ä�á�Û�¥�Û�â�Î �ö�6�w�Ð�ô�2	@���’�ž �ú�ƒ�‹�·	@�� �ú�( �ç�•	µ

�õ
-�{���˜�Ð�²�F�¶�¥�{�…�[�ô�2 �)�� �t�,�m�“ �ú�Û�Ø�e�ò�ä ���ù �ƒ�’�·	@�� �ú�( �•	µ�õ


-�{���˜�Ð���f
]���é�K�÷�C�À�s�” �)�� �t�,�m�“ �ú�˜;	�ò�ä ���ö �!

�š�&�¨�½��	[�æ�Y�I�¿�L�ø� �c�Ï �ô�Æ���V���b�â�Ý�b���n �ô�ô�2�Ò�'�“�f
È�•

�Ð�“�b �ô�Áç���æ�Z�j�ï�p�‹�½���š �ö�`�µ�m�ï�3�
]�q�Û�¥ �(�š�&�¨�½��	[�æ�Y�Û

�â�Î�™�N�¤�d �)�ô œ�n�â�“�V�C�o���n�| �ô�Ò���o���Ž� �ö�!

�`�µ�m�ï�3�c	A�- �:�8 �� �2 �� �3�: �����ƒº�’ ���¢�ñ �: 
� �4�1 �é�ô�7�m�ï�3�n�|�;�•

�¤�(	 ���š�&�¨�½��	[�æ�Y
����•�3�Û�â�Î�÷�ô�2�ö�¤�B�´�ƒ�:�� �)�ô �`�-�n�U�•�I�Þ

�´
á�n �ö�!

 

�!�š�&�¨�½��	[�æ�Y�I�¿�L�ø� �c�Ï ���S�‹ ���×�™�µ�µ�m�ï�3�3�,�º�õ�r�• �!

�ò�ä�o��
 ���§���Ð�B�´�ƒ �!
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�!�!�š�&�¨�½��	[�æ�Y�I�¿�L�ø� �c�Ï�W�&� �q�c�÷�Õ�Ø�¿�•�µ�µ�m�ï�3 �!

�×�™	 ���B�´�ƒ�:���U�¶�m�ï�3�ò	ã�Ý�y
n�ú �ö�!

�m�ï�3�m�ï�3�m�ï�3�m�ï�3 �:�7�:�7�:�7�:�7 �â���K�â�³
d�e�“	Î�Ï���â���K�â�³
d�e�“	Î�Ï���â���K�â�³
d�e�“	Î�Ï���â���K�â�³
d�e�“	Î�Ï�� �!�!�!�!

�•�3�- �: �� �2�6 ���•�I �(�:�7 �â���K�â�³
d�e�“	Î�Ï�� �)�ö �:�;�1�1�.�2�1�;�1�1 �ƒ�‹�Ø�¤�²�O

�-�•�Ý�O�;�Ô�•�I �ö�ƒ�’�Ø�¤�•�3�>�¤�ƒ	ã�²�O�Î�N�3�¢�4	ã �õ�e�“	Î�Ï�÷�µ�‹�e�“

�Õ�â�V�C �ô�!�2�4�;�1�1�.�2�8�;�1�1 �-���”�š�â�ô�2���o���n�|�z�•�¤ �ö�,�’�Á�µ�µ�m�p�ï�â�3

�Ð
]�E �õ�W�•�¶�‚�p�'	Ö �ô�ã	Ò�� �ú�m�ï�3�A�ß�÷�3�ö�@�a�¶�'	Ö �õ�á�ý�µ�‹�ä	ã�¶

�ò�Ô�m�ï�3�P�3�ã	Ò�¶�ô�2���Û�A�ß �õ�m�ï�3�â�“�n�ß�• �ù�`�Î�N�m�ï�3�e�p�3�ö�3

���ô�� �!�K���Ï ��	g���À�p�'	Ö�ô�2�� �ô�2�:�8�: ���e�p ���õ �3�ö���7�� �!�Ä�Z�I�Ü�c�M�ö

�[�����_ �)�E�f�m�m�*�•���.�`�|�ô�'�Í�� �ô�2�:�:�3 ���e�p ���õ �3�ö�|�¦�Þ �!�w�[�ò�ä ���o�¥�Í

�k�µ�â�²�F�I�Ü�ý�â�3 �ô�2�:�:�5 ���e�p ���é�f�â�ž�ö�M �ö�!

�!

�m�ï�3 �>�¤�ƒ	ã�²�O�-���”�š�â�ô�2���o���n�|�z�•�¤ �Ã�i �!
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�!

�!

�!

�!

 

�m�ï�3 �4	ã �÷�e�p�3�ö �Ý�y �!

 

�!�!�!�!

�!�!�!�!

�!�!�!�!
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�m�ï�3�m�ï�3�m�ï�3�m�ï�3 �•�‹	‡�ò�ä�*���•�‹	‡�ò�ä�*���•�‹	‡�ò�ä�*���•�‹	‡�ò�ä�*�� �!�!�!�!

�•�3�- �-�‡�o �:�8 ���á�� �3�3 ���)�ƒº�’ �*� �ñ �3 
��ô�7�•
 �m�ï�‹�Ô�ƒ�Ö�ò�;�•�¤

���•�‹	‡�ò�ä�*���ã�Ý�=�± ���ô �=�±�U�`�-�•�3�n�|�; �)�m�ï�‹�Ô �3�2�4 �;�*�•�I�•�ò�ä�*

��
á�n �ö�•�ò�ä�-�‡�o�Ö�œ���¾�•�•�3i�� �-�‡�o�Ö�œ�Ž���Ò�È�ü�º�•�3�w�ò �-�!�-�‡�o

�ä�œ�•���ò�º�ò�ä �ô�ç�•�’�È�d�œ���ò�â�“�1�Í �ô�™�ò�â�“�í�r�‹�ä�’�¯�©�“ �ö�•�ò

�ä�ç�ò�â�ô�2�Ð�© �ô�ó�×���-
 �ã�f�:�M���À�b �ô�Ã�U�ü�º
 �M�n�|�6�Ä �õ�ò�M	©�Ž

�°�é�� �Á	©�n�,�º�Á	© �õ�t�ð�Õ�w�w�Î�n�,�º�Á	© �õ�ò�ä�„�I�n�[�c�Ï �õ�ò	ã�n�[�c

�Ï�õ�â�“�—�Ø�ä	ã �-�!�!�?�† �õ�Í�k �õ	ã�µ�;�µ�â�ò	ã�™�™�‘�|�Á	©�n�Á	© �ôz,�¤�Í�n

�‡�o�µ�‘�ò	ã�•�n �õ
G	Ù�•�Þ�â�Ì���ï�¬�¬�•�n �ô�`�™���ü�º�í	•�æ
{���—�n�Ø�O�Ü

�É�[�c�Ï �õ�K�[�c�Ï���Ý�b �ö�•�ò�ä�ç�• �8�ã�Ý�¶�B	ñ �9�=�±�n�Í �ô�K�‰�€�D�ú	ñ�¶

�Q�“�q�C�‚�4�‰�û�Ì�B�‘�Þ�ú �ô�¨œ�‰�V�C�`�µ�ò�ä�„�I�n�‚�‹�����d���J�‘�Ì���a �-�!

�â�O�`�|�‡�,�ï �ô��	>�è�è��™�í�ÿ�“�‘�ä�> �ô�è���f�Ú�ä�> �ô�`�ƒ�‹�Û�[�c�Ï��ø

Â�ò�ä�‘��Ó �-i�‚(�ó�‘�Y�> �ö�ã�Ý�x�P�Ú�í	v�³�4�B	ñ�‘�“ �ô�B�´�õ�û �,�º�k	c �ô

�c�4�K�x�ò�â�“�1�Í �ô(•�Ö�‘���· �<�B�´��K�#�Ïg�c�‘�Ò�¢ �ô�µoœ�ò�‘�â�“�ò�â

�‘��	v �ô�Ì�`���‹�P�3�ÿ�ç �5�/�1 �0�¢�ô���‹�Ð�P��/�r �5�/�8�6�<�¨�B�´�3�¤�æ�;�Õ�Ø�Ï

º�����¶�•�w �ö�•�ò�ä�è���¬�o�v�á �ô�`�Á�‘�Ì�Z�C�“	Î��  �ô�â�� �r�m�•�*���=�±

�÷
á�n�û�Î�N�3�ã	ã�Ï �õ�Õ�Ø�÷�ý�½�p�ó�h�•�ê�‘�3�ö�V�C �ôQ	_�•�’�B�“ �ö�!

�!
�•�‹	‡�ò�ä�*���ã�Ý�=�± �c�°� �Ý�y �!
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�•�‹	‡�ò�ä�*���ã�Ý�=�±�n�U�“�m�â�#	 ��	��ú��  

 

�•�‹	‡�ò�ä�*��
á�n �¶�n�“�³�Ý�y �!

�!

�!

�!

�!

�!

�!

�!

�!

�!
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�3�1�1�8�3�1�1�8�3�1�1�8�3�1�1�8 ���������`�µ�m�ï�Ð�Ì�Û�`���$	��ú���M�ï�:�`�µ�»�`�µ�m�ï�Ð�Ì�Û�`���$	��ú���M�ï�:�`�µ�»�`�µ�m�ï�Ð�Ì�Û�`���$	��ú���M�ï�:�`�µ�»�`�µ�m�ï�Ð�Ì�Û�`���$	��ú���M�ï�:�`�µ�» �!�!�!�!

�m�ï�3 �â�n�- �2�3 �� �3�9 ���,�¤�(�3�1�1�8 �`�µ�m�ï�Ð�Ì�Û�`���$	��ú���M�ï�:�`�µ�» �)

�-�ã�X�n�|�Í���u
1���í�z�•�I �ô	Ö�\�•�3	ã�“�Ð�í�É�í�ì �ö�!

�!

�!
�3�1�1�8 �`�µ�m�ï�Ð�Ì�Û�`���$	��ú���M�ï�:�`�µ�» �p�i �!

�!

�:�`�µ�» �\Q�â�“�Ä�= �!


