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Fig.2  Fitting equivalent circuit diagram 
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Fig.3  Complex plane of La doped Ti/Sb-SnO

2

 electrode under 

potential of 1.0 V 

 

ô�d 2 [«¬Ade L��L�IY½
®

14\® 1 a�eÝ¾¿WX³´��ÚÔÕ�« R

s

·O�����« R

f 

�`
 SnO

2

�5��«��(

WX³´�À�uêÀ·Áu·�IV�À�EF�

��«Â�À�Ã§��«tu���Ä�«Ã�À�

Ä�«�Å�mÆ��
¼OH Áu·�uê�p	

d 3 v¶ÇÈf�4�5���Z�s C

dl

^û
�

5��%���ud 4 a�RÝ�5�%ÉÊ(º

Sn:Sb:La=100:10:1.5>Sn:Sb:La=100:10:2.0>Sn:Sb:La=

100:10:1.0>Sn:Sb=100:10>Sn:Sb:La=100:10:2.5>SnO

2

�

®hWX��ÆË�¼OH Áu·º»6�5®��

ij�5�®�xyÅR�5��`��%���e

fgRÝst LaWX( Sn:Sb:La 100:10:1.5o�5�

�>��%K`4 

����������

�5®�º»�¼OH {|��� O�)�Ì±

���Í	���tuEF��aI� O

2

��ÎÏ
�

Ðtu�W_EF4@W_�=l`Ñ�5tu�Ò

EFl���5��ª\>l`4(GH�À³´ La 

 

� ������� La �	 Ti/Sb-SnO

2


�� 500 mg/L 


����� EIS ���� 

Table 1  Fitting results of EIS of La doped Ti/Sb-SnO

2

 

electrode in 500 mg/L phenol solution 

Electrode R

s

/Ω C

f

/µF R

f

/Ω C

dl

/µF R

ct

/Ω 

SnO

2

 0.21 0.22 2.13 14.1 4322 

Sn:Sb=100:10 0.16 0.46 3.11 21.87 3009 

Sn:Sb:La=100:10:1.0 0.35 59.2 49.3 173 75.2 

Sn:Sb:La=100:10:1.5 0.54 112 4.69 322 52.9 

Sn:Sb:La=100:10:2.0 0.15 3.07 14.97 236 131.4 

Sn:Sb:La=100:10:2.5 0.33 2.87 8.72 11.32 772 

 

 

 

 

 

 

 

 

 

 

 

� 4  ��{g La./ Ti/Sb-SnO

2

34] 1.0 mol/L¡¢<� 

�542MN 

Fig.4  Polarization curves of La doped Ti/Sb-SnO

2

 electrode in 

1.0 mol/L sulfuric acid solution 

 

WX Ti/Sb-SnO

2

�5�W_�=�"#�j�56 1.0 

mol/L *æÔÕ7�5�§¨��d 4 1¢4\d 4

a�eÝºLaWX Ti/Sb-SnO

2

�5�5�§¨½(Ó

o½�¦ 1 ÔÕ¾�[��`�ª·OÖ:���¦

2 ÔÕ¾�[��Ú�ª×=©Ø��oÙM`VW

_�[¦ 2 ÔÕ§¨ÚÛ¨�	Ü8Ý�©ª�=Ð

(�5�W_�=

[21]

4x]®h LaWX SnO

2

�5�

W_�=�`
 SnO

2

�5�h`� SnO

2

�5��>

�\>4 

6�5Cb�GH7��V�5�>��%KC

D�-I)©Þ�ªß´

[5]

4©Þ�ªß´l`�à

á¿A�=l��EFlâ=��5�>��%l�4

ãÜd 47�=6 1.5~2.5 VPQÚ TafeldRSd 5�

 Ü�= 2.0 Voû��À³´ LaWX Ti/Sb-SnO

2

� 

 

 

 

 

 

 

 

 

 

 

 

� 5  ��{g La./ Ti/Sb-SnO

2

34] 1.0 mol/L¡¢<� 

�5 TafelMN 

Fig.5  Tafel curves of La doped Ti/Sb-SnO
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Modification Mechanism of Lanthanum Doping on Ti/Sb-SnO

2

 Electrode: 

Electrochemical Analysis 

 

Xue Juanqin, Zhang Xiao, Bi Qiang 

(Xi’an University of Architecture and Technology, Xi’an 710055, China) 

 

Abstract: In order to study the modification mechanism of Lanthanum doping on Ti/Sb-SnO

2

 catalytic electrode, La doped Ti/Sb-SnO

2

 

electrode was prepared by a sol-gel method. Taking phenol as target organics, the electrochemical performance of the electrode was 

investigated. Polarization curves and Mott-Schottky curve of the prepared electrodes were tested, and the results show that the oxygen 

evolution potential of lanthanum modified Ti/Sb-SnO

2

 electrode first increases and then decreases. And the exchange current density of 

Sn:Sb:La=100:10:1.5 electrode is maximum under potential of 2.0 V. The La doping promotes the negative shift of flat band potential and 

the slope of fitting straight-line of Mott-Schottky curve falls from 2.96 to 1.66, enhancing the active surface area, and improving the carrier 

concentration correspondingly. Cyclic voltammetry and electrochemical impedance spectroscopy of prepared electrodes were performed; 

the results indicate that the electrochemical reaction resistance of the doped electrode decreases, and the active charge increases from 14.1 

µF to 322 µF. At the same time, the peak current of the direct oxidation of phenol increases, and the peak potential decreases. The above 

results explain the intrinsic reason for the improvement of the electrocatalytic activity.  

Key words: rare earth doping; SnO

2

 electrode; electrochemical performance 
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