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  1¡ :;<=>? NiOCDE¢£2 SEM¤E 

Fig.1¡ SEM images of surface of Ni foam (a) and NiO nanosheet arrays (b~d) 

a b 
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  2  ¨��©2:;<.��ª�2 Ni-Ti-OCDE¢£ SEM¤E 

Fig.2  SEM images of Ni-Ti-O nanosheet obtained by the mass ratio R

Ni/Ti

 of 1:8 (a), 1:16 (b), 1:24 (c), and 1:32 (d) 
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Table 1  EDS results of Ni-Ti-O nanosheet obtained by 

different R

Ni/Ti

 values (at%) 

R
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1:8 1:16 1:24 1:32 

O 5.89 3.95 11.26 4.53 

Ti 0.31 0.38 0.58 0.63 

Ni 93.81 95.67 88.15 94.84 
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Fig.3  HRTEM images (a, b) and EDS mapping (c, d) of Ni-Ti-O nanosheet prepared by R
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=1:24 

a 

b 

c d 

a 

Ni 

Ti 

O 

b 

c 

d 



� 10�                      �  ��'Ni-Ti-OCDE/:;<o,%p2�W1V[v%t�ij                   �3137� 

�����XRD �� 

3 4 eAJ+ XRD ó�"H5$ê+ 2 xØÙ

yeÁ�\=>Îh�ÃÄ�ufx�\ Ti+>¬�

ÎhòR

Ni/Ti

=1:24õ��fx¼��ØZ[+>Îhò�

ù Tiñõ53u 3xÒz+{e«p678O|+ Ni5

}4���ò111õ�ò200õ+ 2 x{~Vðù°ñ+

ØÙ��u�� NiO�Q�}4���ò111õ�ò200õ�

ò220õ+ 3 x{+��+ØÙ'qfxØÙ�(z

���V�°Ä+8®¯���� TiO@ NiO�Ac

tV&� Ti +>¬�àÄ8®¯����& Ni-Ti-O

 !MÆÇ5 

�����������

3 5aeð�8/°��òR

Ni/Ti

õ\RS+AJ� 1 

mol/L KOHÐÑu+������5^_°ñb¹+

`ù�UNZÂ{+����`�5� R

Ni/Ti

( 1:8@

1:16���JUN+��A�( 0.42 V��JUN{

+A1íÉ�óY( 10.5 @ 24 mA·cm

-2

�� R

Ni/Ti

(

1:24@ 1:32���JUN+��A�( 0.38 V��J

UN{+A1íÉ�óY( 90@ 82 mA·cm

-2

���A

��V�qj�±{A1íÉ���q�+ 4 �5°

ñ����¬�Ä�ANO,��
V�}�5 

�øù& 0.5 mol/Lab$êÑÄò3 5bõ��A

� 0.6 VÎ�R

Ni/Ti

( 1:8~1:32AJ+A1íÉ���

�� KOH $êÑu+��UN{+���±���

�� KOH ÐÑu{+��e�(abtN\¶u

NiOOH ðd��EK OH

�

y<\�Ni

2+

þN� Ni

3+

uv5XY��°Ä 4 xØÙ+�JA1íÉ%��

=>ÄØÙ+�JA1íÉ�AtV&�\�°	


%F+ Ni-Ti-O AJ~abtNUN�
)��ü�

\�	
���}�AJ+abtN,�5 

�¿À<����?@2áAêÀ� 6 mol/LKOH 

 

 

 

 

 

 

 

 

 

 

 

  4  +±².0�±²³l´2 XRD µ 

Fig.4  XRD patterns of samples prepared by heat treatment 

only and titanizing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  5  ¨� R

Ni/Ti

­ª�2 Ni-Ti-O CDE%p5 KOH ¶·.

KOH+qr¶·�2cdef¸O 

Fig.5¡ CV curves of electrodes prepared with different amounts 

of titanium powder in KOH solution without (a) and with 

methanol (b) 
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 6  NT�NO�NOH�NTO ��� 50 mV/s ������������ NTO ��������������� 

Fig.6 CV curves of the as-prepared NT, NO, NOH, NTO at 50 mV/s (a) ; CV curves of NTO at various scan rates (b) 
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 7  NT, NO, NOH, NTO ���!�"#���$���"%&��'()�* 

Fig.7  Discharge curves of NT (a), NO (b), NOH (c) and NTO (d); specific capacitances at different current density (e) 
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Microstructure and Electrochemical Properties of Ni-Ti-O 

Nanosheets Supported on Ni Foam 

 

Chen Yu, Hou Guangya, Tang Yiping, Wu Liankui, Cao Huazhen, Zheng Guoqu 

(Zhejiang University of Technology, Hangzhou 310014, China) 

 

Abstract: Ni-Ti-O nanosheets were fabricated on 3D porous nickel foam by hydrothermal synthesis and thermal diffusion metallizing. 

Scanning electron microscopy (SEM), X-ray diffraction (XRD), transmission electron microscopy (TEM) and high resolution transmission 

electron microscopy (HRTEM) were used to investigate the micro morphology and phase of NiO

 

and Ni-Ti-O nanosheets. The methanol 

catalytic performance and capacitance properties of these electrodes were investigated by cyclic voltammetry and charge-discharge tests. 

The results show that the phase of Ni-Ti-O nanosheets fabricated on 3D porous nickel foam is NiO and TiO with polycrystalline form; The 

permeation of Ti results in oxygen vacancies in NiO nanosheets and causes synergistic effect with Ni, which makes the electrocatalytic 

performance of Ni-Ti-O nanosheet electrode for methanol oxidation is much larger than that of Ni(OH)

2

 and NiO electrodes; When the 

mass ratio of the Ni foam and the Ti powder (R

Ni/Ti

) is 1:24 and the current density is 5 mA·cm

-2

, the area specific capacitance of the 

Ni-Ti-O electrode is 2.15 F·cm

-2

, which is 3.2 times larger than that of Ni(OH)

2

/Ni foam electrode (0.67 F·cm

-2

).  
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