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¡ 1  NiO-ZnOC�FN� NiOR XRD¡¢ 

Fig.1  Typical XRD patterns of the NiO-ZnO and NiO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¡ 2  NiO-ZnOC�DEFR XPS¡¢ 

Fig.2  XPS patterns of the NiO-ZnO: (a) full and (b) high-resolution 
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� 3   NiO-ZnO���� ! SEM" TEM#$ 

Fig.3  SEM (a~c) and TEM (d) images of the NiO-ZnO 
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Table 1  Specific surface area of the sample (m

2

/g) 

Single-point method BET method BJH method 

69.575 71.425 139.404 
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Fig.4  Isothermal adsorption/desorption curves (a) and pore 

size distribution plot (b) of sample 
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� 5  NiO-ZnO;<=>?@ABC� NiO" NiO-ZnO; 

10 mV/s!DEFG+, 

Fig.5  CV curves of NiO-ZnO nano-fibers at different scan 

rates (a) and NiO-ZnO and NiO at 10 mV/s (b) 

 

ef> 10 mV/s��u NiO-ZnOh9ijk�� NiO

�pqrs�����#(Dt NiO-ZnOh9ijk

�� NiO� CV��/A./ &���h9ijk

L���L_�� NiOL�&¡¢' 

0 6a >h9ijkL��FbL�£�g�¤

L�¥L��'¦§¨© 

∆

It

C

m y

=

                               ª1« 

¬¤�¥L��#(®+L�vw�L_'�C C

>L�vw�Lj¯°��_�(F/g)�I >¥LL�

(A)�t>¥L��(s)�m>L�±avw�°�(g)�

∆y >L�²³´�(V)'®+µt¶�L�£�>¶

0.5�1�2�3 A/g��·��L_A¸?¶461¹440�

405�382 F/g'0 6b > NiO-ZnO L�� NiO L��

L�£�> 1 A/g g�¥L���1º»¼��¼½

R ¾�¥L���¥L��¿¾À 1/4' 

0 7aA¸�, NiO-ZnOL��� NiOL��L

�£�> 1 A/ggpqÁ¥L���ÂpqÃÄ> 1000

Ã'Å�¾ÃÆpq���#(Dt NiO-ZnOL��

L_ÇÈf> 81.2%�É� NiO L�L_ÇÈf?

70.4%�ÊJ ZnOË�1Ì��Í NiO-ZnOL��p

qÎ�a' 

(Ï�ÁA���ZnOË�$Ð.ÑÒ NiO-ZnO

L��Lj¯a$'NiOÓ>L�vw�Lj¯Ô·Õ

Ö×Ø�L�/LÙÚÛ.Ï���LÜÝ�ÞgÔ·

��/�� OH

-

�<Éßt��/à¥LÜ�á�¶ 

NiO(i)+OH

-

(i)=(Ni

3+

O

2-

OH

-

)(i)+e           ª2« 

�C i ?Û.±aÔ·â'ãä×y� NiO åæ"$

-y,ç��Á¥La$�ºÉèÔ·��¿¾é×

Ø�Á��Á¥L��C�éR z-NiOOHêkêØ�

ëìíîïÍ� NiOL��Lðf�ñÉðòÁ¥L

a$gó'ô� NiO-ZnO h9ijkõöC�÷ø

ZnO��XPS-ùú-��ûüý( Zn

2+

,y�ëé

þ��A Ni

2+

�� Ni

x

Zn

y

O ��õ�I6 Zn

2+

?��

���	
��õ� Ni

2+

�"µtÎ��ëé��

�%�Á¥L� z-NiOOH �êØ'�� ZnO ���

�×Øj¯Ô·�ðò��õCØ��YX��ªZn

2+

�«�ë"R¦6�%°XZ[��
'(ÏA����

Ë� ZnO $�� Ni

x

Zn

y

O ��õ�R�6PÀ

z-NiOOHØ��b� Zn

2+

��"R¦6�����ß

t��Lð�L�vwpqa$��í��'� NiO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  NiO-ZnO;<=	HIJBC� NiO" NiO-ZnO; 

1 A/gB!K	+, 

Fig.6  Galvanostatic discharge curves of NiO-ZnO at different 

current densities (a) and NiO-ZnO and NiO at 1 A/g (b) 
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� 7  NiO" NiO-ZnO; 1 A/gBDELK	 1000M! 

	NO�"PHQRS 

Fig.7  Cycling performance at 1 A/g (a) and EIS data (b) of NiO 

and NiO-ZnO 
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Electrochemical Property of NiO-ZnO Nano-Fibers 

Fabricated by Electrostatic Spinning 

 

Duan Lianwei, Zhu Yabo, Tang Xiaotong, Cao Xingxing, Fan Heliang, Gu Xiuquan 

(China University of Mining and Technology, Xuzhou 221116, China) 

 

Abstract: NiO-ZnO oxide nanofibers with different mass ratios were prepared by electrostatic spinning method. Their structure, 

composition and morphology were characterized by XRD, XPS, BET, SEM and TEM, respectively, and their electrochemical properties 

were also investigated by electrochemical workstation. The results show that when the nickel and zinc ratio is 10:1, the obtained 

nanofibers possess large surface area of 71.425 m

2

/g and are porous with mesoporous diameter of 13.37 nm. Electrochemical tests show 

that the 10:1 sample has clearer redox peak and larger discharge capacity than the pure NiO fibers, in which the value of the capacity rises 

from 331 F/g to 441 F/g under the current density of 1 A/g. Eespecially, it still remains 81.2% of starting value after 1000 cycles, and its 

maximum capacitance is 461 F/g at 0.5 A/g, which shows the excellent electrochemical performance of the sample. 

Key words: electrostatic spinning method; NiO-ZnO nanofibers; characterize; electrochemical properties 
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