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Photorechargeable properties of WO3 /FTO core-sheath nanofibers  

$��	 %��%  !�%	�& ��%��&%
�%��&% �%0-.&%���%��&%��%"�%

Kagoshima Univ.  T. Kumamoto, T. Matsuda, T. Komaki, M. Shozaki, T. Nomiyama, Y. Horie 
E-mail: k8069288@kadai.jp 

(

� � ���RÝ��%CÞ��áT�ï>Û���Y

â, ádt�]ÞÓÜá6gÎI2ÒîÜÊí¥�

;ÈâÑîåÝánsÝ��%CLà ¹Áµ©ï£���L

àºµªïgÊØ�� ���YàÌÊÜ£�°Á¿¥¨ »¡áê

Ëà ºµª ïāăĆðòĄ ´°¡�Ó�'áD��ÞÓÜT

�ÒÕíÑÞÝ&Ïß������ ·ÄÀÎ5ëîíÑÞï

pÓØÎ£�ºµª¤´° â ºµª āăy' ´¶¡Íë:íØç£

Öîëá~HyiÎ��q�á�$ÞßìËíĒ¨ē¥�

� � KnsÝâ£�D�c7á��ïl?Ó£�°Á¿¥¨ ¼¡áê

ËßĆþ|Āďć��úû °¹µ¡¤´° ï ºµª¤´¶ Ý��

ÓØ��S�á ºµª¤´¶¦°¹µ� øñùďú āăĆðò

ĄS�ïBQÔí¥�°¹µ â+�7Î�Ð��7àî£�

.�ï��[à	ËÑÞÝ£�ºµª �àòôĎ�1á,Ò

ß±¢ï@�ÝÏí¥�́ °ï�i}zZàêÚÜ��Ó£�4

Má ºµª¤´¶ àêí ´° Þ��D�c7ïU�Ó£�°¹µ

øñá÷ĊČñáq�c7à*Ôí�Pé ºµª à@�

ÔíõýôĎrá�Êàêí0�ï�ä£� �3á��

 āăÿĄòúá��D�c7��áØçá?�ï5

íÑÞïlkÞÓØ¥�

�

1

�G[á�:�ÞÓÜ°¹µøñ´°àâãÚ�ñĎĉ

ĂóĈÞ"�úû�W�bï£�ºµª�ùďú-àâºµª¤

´¶xJïgÊØ¥� Öîëá^[ï�i}zZÝmA�

°¹µ¦öċú!O�à��ÓØáÙà�V`Ý¬§Æ©À

a:ÓØ¥��[àâõýôĎrájßí�"|�Čý

óĈ^[åØâ�"|�^[ïgÊØ*� üčï�

�Ó£���D�\)£�ąčú�6w\)vï�Ê£�4

Má�RÞáU�ï�ÚØ¥�

�

2 )3.

°Á¿¥¨ ½¡à£� °¹µ¦öċú!O�à�i}zZÝ��

ÓØ ºµª¦°¹µ� øñùďú ´° á ¸¯³ �ïpÔ¥�m

1 «§Ĕ§� ÃÂ á °¹µ¤´° Îm1 ª§Ĕ§� ÃÂ á ºµª¤

´¶ àêÚÜ��ÒîÜÊíáÎo�ÝÏ£� °Á¿¥¨ ¼¡áê

Ëß£�;ÈáS8à�Ê����RÎ/:ÒîÜÊíÑ

ÞÎ�Ííđ�

� � åØ£� °Á¿¥© áêËà ºµª¦°¹µ øñùďú ´° º°¤

´°)â4Má ºµª¤´¶ áæá ´° º¤´°¡ÞU�ÓÜ�

����� ·ÄÀ Þąčú�6w\)ÍëXçØ���

÷ĊČñá=E
F ®ÎÖî×î#�Ó£�°¹µ áøñÎ

�eá�Ê�'áD��ÞÓÜT�ÓÜÊíÑÞÎ�Í

ÚØ¥� åØõýôĎï ²Á¢Ç±¢àÔíÑÞÝ ·ÄÀâ{ ª �

à#�ÓØ¥� �

�_Ýâ£�ùďú-à#9LÞÓÜ���°¾©µªï<

>ÓØ´°é4Má�RÞáU�vàÛÊÜè�äí�

)ÝÉí¥�

�

�

�

�

�

�

�

�
� �  

 
 

�

�

�

�
 
    Fig.1� Electrode structure with (a)WOÅ-NFs and 

    �  � (b)WOÅ/FTO core-sheath NFs. 
   � �   (c)SEM images of WOÅ/FTO core-sheath NFs. 
 
 
 
 
 
 
 
 
 
 
 

 
�  � Fig.2  Photorechargeable quantity Qph and diffusion 

     �   coefficient D of various NF electrodes.  
          W-NF : WO3-NFs 
          WF-NF : WO3/FTO core-sheath NFs 
          Li+ or H+ : Cation species in electrolyte 
�����

 [ 1 ] NhëĐu 65�6gbf(�(��_�  
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