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1 ��

FePc �������, �%�����. ��

�����ph�� 7jk
Rf�, ¡V��

� FePc
¢���(�¢ FePc (1); ¢ 1 mg FePc (2);

¢ 2.5 mg FePc (3)).

1.1 ��������

£¤apha67¥�, 67jkY β-Ni (OH) 2,

¦���§�
 Coq CoO. ¨©67ª(82 mm × 40

mm × 0.68 mm, 8.2 g), «�<�\�¬J� 1.7 Ah,

6 ­® 0.05 Ah.

1.2 ��	�����

 7jkY AB5 ¯Rf(MlNi3.6Co0.7Mn0.4Al0.3,

MlN°±²R³´)µ�����
FePc²R, ��

¶�HPMCq PTFE
·%, ¸¹�²RSº»�¼

½¾a¿À¥�ª,ÁÂÃ 7ª(115 mm × 42 mm ×

0.33 mm, 9.1 g).

1.3 ����


AA¯ÄÅ��Æ67ª_ 7ªGÇÈÉÊÃ,
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�ËÌ�ÈÉYÍÎ³�ÏÐ. �$%Y 6 molÑL−1

KOH + 1 molÑL−1 LiOH�%. ËÌ��
 7�¢

T�����
 FePc, ¡V��
\�Y 1.70 ± 0.05

Ah.

1.4 ����
�

��5<�4Ò�
q�

ÓQÔ4�
Õ

Ö×Ø[8]ÙÚÕ, ËÌÛEY 23~25Ü. AA¯��


���ÝvÞßà×á�
â, 
�ãäå�
�

ÓQæ.çèéêëqìíî.

2 C (3.4 A)ï¼5<ðPñp
JEY: 3.4 A5

15 min; òØ 15 min¹ 3.4 A<�.���
Y 1.0 V.

ðPó� 500ô.

1 C (1.7 A)5<ðP
ÕÖñpGõJE: 1.7 A

5 72 min; òØ 15 min¹ 1.7 A<�. 1.0 V. öËÌ

÷ø� 150ôðP.

lùÕÖéê�� 0.4 C (0.68 A), 1 CGÇ 2 C

5�.��úû\�
 200%üý 150%����



ÓQþ�.

2 �����

2.1 �� 2 C ���������

� 1�=��� AA¯ MH/Ni�� 2 Cï¼ð

P 500 ôG¹ 0.4 C 5�.úû\�
 200%���


�
�5��
ÓQ.

� 1 0.4 C (0.68 A)��������	
1, �� FePc; 2, � 1 mg FePc; 3, � 2.5 mg FePc

���� 0.4 C ��õ5���4úû\�


100%�, ��
�
	8
���, hY�

�

� 1��/:
�
��DE: �
�
�5��Y

2.04 Ah (úû\�
 120%)�z{ó� 0.47 MPa. !

�� 2(¢ 1 mg FePc)
�
�5��ó�úû\�


160%���UVçè�, @¹U-����
�

�DE, ¦��5�-.úû\�
 200%�, �


�Y 0.16 MPa. �U������V��, ��5�

���
;<DEµC�DEó��UVçè. �

� 1q 3
�
�5�4Ò��¸ ó��UVçè

�(lùY 0.44q 0.39 MPa), !�
�� 2
�
ç

è�A�"d.

� 2 1 C (1.7 A)��������	
1, �� FePc; 2, � 1 mg FePc; 3, � 2.5 mg FePc

� 2#$����� 1 C��õ5�.úû\�


 150%����

ÓQþ�. µ 0.4 C5�4Ò�

%, ��� 1
5�\��Yúû\�
 66%��


�
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û\��&T�#
��, ¸¹���
ÓQD'

�Ó�, !N()*�+� 0.4 C5��,Ä
çè

�.

FePc �G�9OÒE�+,���
, K��

�
5�-'. !NhYU�OPTîQRS, FePc

N�"�
, .G����4d�, /!8¬J��

>�
�Q�tusQ)�q���(�)�
0

1-2, �«"�� 35���
/!���� 2.
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� 3 �� 150����������	
1, �� FePc; 2, � 1 mg FePc; 3, � 2.5 mg FePc. a, ���; b, ���. � 3 �� 1C 	
, � 3 �� 2C 	


2.2 �� 1 C ��������

�� AA¯MH/Ni��� 1 CðPw¹, �� 1

Cq 2 C��õ45.úû\�
 200%, òØ 30 min

¹, 0.4 C (0.68 A)<�. 1 V. ¡VJE34ÕÖ 3ô.

�G5=, {4 150 ô5<ðP¹, ��
�
	T

.��(� 3), �µvw

~�NU#
[9]. !��

2 �ðPG¹
�
6ðPGw��7E68, ��

��� 2 C5���
	6 1 C5��T�#��,

�� A
��7E/Y�#.

� 4q 5lù�= MH/Ni��� 1 Cq 2 C4

5�4Ò�
�
ÓQ9:. �G5=ðPG¹.

T��
5��
	;O�. �
�� 1ðPw¹


5��
	/�, ðP¹
�� 1p 2 C5��, �


�
��DE<:G.���5�úû\�


150%(2.55 Ah)���
z{��. 2.16 MPa; F=

�� 3ðPw
�
6,, ! 150ôðP¹�
�


��DE6�. ���¢T 2.5 mg FePc
�� 3>T

6r
?@o), !ðP��A�+BC; ðP¹�

� 2
�
��DE�#,��� 1q 3, D�� 7

��� 1 mg FePc�G�9OÒE�+,��
�
.

2.3 	
��

MH/Ni��5<�4Ò�, E�Gõ�7/F:

� 4 ���� 150�� 1 C�������
1, ��FePc; 2, � 1 mg FePc; 3, � 2.5 mg FePc. a, ���; b, ���
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� 5 ���� 150�� 2 C�������
1, ��FePc; 2, � 1 mg FePc; 3, � 2.5 mg FePc. a, ���; b, ���

GHIJNi(OH)2 + OH−
� NiOOH IGH2O + e−

 ε 0 = + 0.490 V (1)

4OH−
� 2H2O + O2 + 4e−G(K/F) (2)G

1
( )

6
− M + H2O + e−

�
1

6
MH6 + OH− 

 ε 0 = −0.828 V (3)

O2 + 2H2O � 4e−
� 4OH− (���) (4)

(2)�(4)������	
��
����. �

���
��, MH/Ni	
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���
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LM6NO	
�

�PQ
RS.
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_

`�X��a�\(/b
!VAWFcd�� .

efg_hcijS1
\(k, �
lm��;

�e\(
nopqr*[11,12]:
�
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�uv]w;2xy, TUz
{|}~lm

	
 �	!H/�
	m�EF��, ���E

F��!	p; �", ����, TUz;2��<

	
$%>�?@AB%, <�{���
=>�

1, d�G������S���1���	
�

P
RS�1.

3 ��

MH/Ni 	

�P�! 	st_	� 	!

H/6��RS, +{| FePc 3�PRS�1;2

����. +{|
 FePc�,"(1 mg), G��w�

���.

��	m�lm����
=>��, FePc;2

�S MH/Ni	
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