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金属を担持したグラフェン壁を持つ多孔質炭素ナノ樹状体の電気化学的特性 
!"#$%&'#

(

)!!

*+,!-.
(

/01!2
(

/34!56
(

/3!78
(

!

 
【9】 
 :;<=>?@ABCDEFGHIJKLMNOPQRSTU>VWXYZB[\]^_HI

`abcdefghSTU!(Mesoporous Carbon Nano Dendrite : MCND)BOPJijkNlR[1]m

nBMCND<STopJqrstuvwxyzjopJ{QRm|s=MCND<bcdopJq

}~�B��e���z��Buvw$�j���J��MNlR[Fig.1(a)(b)]m�w=MCND<

��]w<1�`a��B����A����oP��NlRstG�]w����R� w=¡

¢j£¤¥¦�J§QmnB¨j©ª]jopJ«rMCNDw<=G�¬B®p=¯°£±²

³´£±B£µ¶w·¸¹KL��NlRghº'²»�¼½�¶B¾¿ÀÁÂqÃÄ�MNB

Å�s�ÆÇÈÉÊËRmMCNDBSTopwÌËQR$�jÍÎ���b�ÏÐQRÑÒÓc

(2-50 nmBÔÕJ«rÓc)w<ghº'JÂqQRÖÇ��=xyzjop��Rst¤×BØ

Ù�Ç¡¹=Âq��sghº'JÚÛÜ¹ÝÆ�ÞRHIBß�MNàáâ�ãäNlR

[Fig.1(c)]må#æ�<=MCND�w¾¿ÀÁ�MNà«6ç]jèÀghº'BÂqJil=é

êë£'ì�í(TEM)JLls&î=Xïðñ(XRD)=òóô&î(TGA)JKLMNèÀÂqMCND

BopõöJijl=÷?»Yø»ùú½AÑ�Y�(CV)û�`aÂqÃÄ�MNB�ÆõöJ

iksm!
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Fig.1!!!(a)xüB SEMý`a<þ6jSTop�oP��NlRÖÇÿ`Rm!(b)!üÛ SEMý< MCND�

�BbcdopJ§MNlRm(c)MCND��BÑÒÓcJ¾¿ÀÁ¶BÂq÷?��MN"LM=uvwxy

zjSTopB#$wHI�Þsl¤U²×UJØQÖ� MCND JuvwÚÛB¡lHIBß�MNKLQ

Rm!



【èÀÂqMCND】 
 ³´£±L£µÄ´w<èÀJÂqMsefÄ´ÇKL��NlRmefÄ´<uvw%¹=

G�]w����&=Graphiticjop���'¡¢j£¤£¦�J§Q(=£µ)B"LJ*]

�MsÀÁÂqÃÄ�MNàá��Rm+BstÃÄ�jRefÄ´w<ÀÁº'BÂq÷?�

�MN,¹ÓcJb¹qr��e²=¡¢j£¤£¦�J§Q-�ùAghX.�/j0b¹B

12BefÄ´Ç34��NlRm:;<MCNDBSTop�bcdop=¡¢j£¤£¦�Ç

nB¨jKLwàá��R�ãäNlRm!

! MCND�)BèÀÂqw<5GèÀ6B7f8¼9:JKLMsmà;w5GèÀ6J?@A

<=7w>?M=nB>×B@wMCNDJABQRmClN=DEF&GH�IJMjÇa3K$

LòQRÖ�=5GèÀ67>×JMCNDBÓcMwþ6wNé�ÞsmOPj>×JQêwÜ

&R&SlsT=7f8¼JØMs(50 sccm)UVW@500 X�òYZQRÖ�èÀÇÂq��s

MCNDJL[MsmTEMý<MCND�w2-5 nm�zBèÀghº'Çþ6w&G��NlRÖJ

§MNlR[Fig.2(a)]m|s=XRDJ"LMN\ts]þº'Õ«TEM^_B`a�6bMNlRm

èÀÂqMCNDB£µ�MNB�Æõö<=CVJKLMNijl=ÂqMsèÀ�)B7fcd

£eô`aèÀ�����Jf�«&34Ms[Fig.2(b)]m|s=MCNDwglh���Jqr�

�e(Kuraray YP-17)�w�¨Bij�èÀJÂqMNhkBlm�Msm`a=YP-17�wÂqM

sèÀB�����Ç50.3 m
2
/g��ksBwlM=MCND�BèÀ�����<62.1 m

2
/g��&=

MCNDJÂqÃÄ�MN"LMN�ôBèÀJÂqMsßO={Úw"LÊËRèÀBnOÇo

LQRÖÇÿ`ksm�Ð=èÀBº'Õ²ÂqôJpqM�jR�ÆBr�J34MNlRm!

 

Fig.2!!!(a)èÀJÂqMs MCNDB TEMý`a< 2-5nm�zBèÀghº'BÂqÇ^_ÊËRm(b)èÀ

JÂqMs MCNDstïu� YP-17svïuB CV-�/mtwBxïÎ&B��Ç MCND�BèÀ)B7fc

d£eôwlIM=èÀ�����J\tRÖÇ��RmYP-17�BèÀ�����«�¨w\tsm!

 


