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y¤H¥¦�J§ 1[¨©ª�[«+,¬­®¯%­M,W��°±�©t Mn12Ac²
³´RQ(Mn12O12(CH3COO)16(H2O)4)�=�µ¶[{] Mn12Ac-Li+,²³´RQMk
Wlm�·¸ u�W¹ºJ�Wª�h��»¼²³´RQ+,nMkW=�½.¾[

ht�}�¿qa[~ u[1] �WMk�J1À¡W�M_`nÁ 200 Ah/kg}ÂÃW��
�����Mkª�Ä"ÅhÆ�¨©ÄWWJ�WÇ�²TÈÉ�ÊËÌ¬�� u|

qht^Égh+,²³´RQMk�)(©tÍ¬MkÎÏUÐWÑÒ�Ó¿©t�}

�ÔÕÊf�¬�tuÖ-×¬�JMn12 ²³´RQMkWe�MØÙ¬W=�µ¶W
XAFS ÚÌ�Ûh�s=�µ¶7W Mn12 ²³´RQWÐÜJM,ÝÞß�[à©tá
â�ãJMkÎÏUÐWÓ¿�¡¢~ u 
 

 XAFSÚÌ{Mkµ¶}~sJMn12Acª�ÄäTåQhæTçåèéQêëì
,�í©t Mn12Pet[Mn12O12(CH3CH2C(CH3)2COO)16(H2O)4]�=�½.¾}~ î��0
Tï����Mk�)(~JMð 0.1 mAJMñòó 2.0-4.2 V¬e�M·ô�Ûh� u 

Mn-Kõö÷ XAFSÚÌ�.¾ÐÜøù-×*�úû-×üý BL9A[�]sþ�ÿJ
30 K¬��h� u !·¶(Mn12Pet}��"�#�)� BN¬$%~s&é'êÝ[~
 ÄW�{]J=�·¶�JMkÈÉÚÌÙWî��0T�l(~J�W))A{~ u

h�J=�µ¶}~s�J1À¡WeMÙ(1C)J1
À¡W�MÙ(1D)J2 À¡WeMÙ(2C)J2 À¡
W�MÙ(2D)W* 4+,�ÚÌ~ u 
 

 § 2 [ Mn12PetMkWe�M-.

�¨©u«À¡WeM[�]s/0Mìn 3.5 V
}]�12[^]Æ�¨~J4.2 V)¬WeM�
�[�]s3}45eM_`�¨|ha� u6

7¬J1À¡W�M��[�]s� 3.2 V8H[
Mìn6Ì¬�M|rt9³êQ:;n<Ú|

rJ¤=>[�Á 150 Ah/kgW�M_`n<Ú|
r u�WÆ�JMn12AcWY?ª�Ä@|]Ä

§ 1JMn12-Li+,²³´RQMk

§ 2JMn12PetMkWe�M-. 
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2À¡CD�W�M_
`�EF~J¤=>[

�Á 60 Ah/kg �G¬
6Ì}h� u�Wª

�he�MHI�

Mn12AcMkWY?}
3JKL¬�tuM  
�WMn12PetMkW

=�µ¶[b]s XAFS ÚÌ���h� u§ 3(a)� Mn12Pet�ªNMk·ôÙW=�

µ¶(1C, 1D, 2C, 2D)WMn-Kõö÷ XANES´&²êT¬�tuMn12Pet�ªNeMÙW

=�µ¶�^OPTQQR[�Wõö÷ìS�TbuMnWUV��W}õö÷OPTQ
QWXYàZaq=�7W Mn WUV[W�â\Ät�}n¬Åtu§ 3(b)[¨©ª�
[JMn12Pet} 1C�[]^h[WWß��âqr_J«À¡WeM_`n�)�¸qr

ha� �}}6`©tu�W�}� Mn12Pet�ab=�µ¶n�W)(��¬Ä}Ä

}eMÝÞ[h�s] �}�¨©uc]sJ1Caq 1DdW�M��¬ Mn 1e,f
 � 0.34M,�GW°±nJ1Daq 2CJ2Caq 2D¬�rgrK6M,W��°±n

<Ú|r u�W�}�«À¡W�M��CDJMn12²³´RQ1+,� �Á 4M,
Wfhh°±/��niÅs]t�}�¨j©tuÁ 4M,Wfhh°±/��[kl] 
$m_`Æ�Á 40 Ah kg-1¬��J8À¡CD6Ì}h� Mk_`Æ(Á 60 Ah/kg)[n
o©tÄWWJ¤/W"Åh_`(Á 150 Ah/kg)�p¿©t�}�¬Åh]u�r�J«
À¡W�M[�]sJM,n Mn12 ²�´RTqr[s\|rt}]� Mtiuvh
5nàw�s]tfgÉnxyqrtu 
§ 4[Mn12PetzNMk=�µ¶WEXAFSW{Q

�Oß|�¨©uMn12Pet¬<Ú|rt 1.4 ÅW}Q
²n 2+W�~ëì[Mn-O(s), Mn-O(l)]J2.3 ÅW}Q
²nMn-Mn(s)J3.1 ÅW}Q²nMn-Mn(l)[��|
rtuMn-Mnëì�eMÙ[Ô_~Ä��~h]nJ
Mn-O�3J��~J�MÙ�Mn-O(l)W¸(1.8 Å8
H)n<Ú|r u�W�}�J�M��¬Mn12²
³´RQnÐÜß�©t�}���~s]tu) J

�WÐÜß��e�M[�]s�t�Gfh¬�tu 
 

 Mn12Pet MkWe�M���JÐÜß��

\�Mn12Wfhh��°±[ªtÄW}+a� u
67J«À¡W"Åh�M_`�JMn���W��°±��¬�p¿¬Åh]uvwJ
ª�ÑÒh���ãt pJin situ XAFSÚÌO�W+,²³´RQMkW XAFSÚÌ�
��h�s��Jf���©t�Ì¬�tu 

 
[1] H. Yoshikawa et al. Chem. Commun. (2007) 3169. 

§ 3JMn12PetMk=�µ¶W XANES(a)}[Wß�(b) 

§ 4JMn12PetMkµ¶W EXAFS
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