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Table 1 Conductivity of MnSO, — H,SO,solution at different pH, concentration and temperature

A pH -0.2 0.2 1.2 2.2 3.2
k/(mS+cm™") 168.7 100. 5 57.25 52.29 61.94
¢/ (mol-L™") 0.1 0.3 0.5 0.7 0.9
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¢/(mol-L™") 1.1 1.3 1.5 1.7 1.9
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/C 25 50 75 90
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Fig. 1 The cyclic voltammetry curves of Mn** on glassy

carbon in the solution of H,SO, and H,SO, + MnSO,
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Fig.2 The equivalent circuit and EIS diagrams in the

mixed solution of 0. 8 mol/L H, SO, and 0. 5 mol/L
MnSO,
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Table 2 The peak current and potential of 1.7 mol/L MnSO,and 0.5 mol/L MnSO,
at different scan rates in 0. 8 mol/L H,SO,

: E/V i,/mA E/V i,/mA
v/(V-+S™)
0.5 mol/L 1.7 mol/L

0.005 1.245 0.232 1.247 0.258
0.01 1.262 0.231 1.276 0.302
0.05 1.318 0.308 1.342 0.486
0.1 1.335 0.377 1.374 0.630

0.5 1.349 0.586 1.525 1.260

H 22 2 A0, 4 4 5k 0.005 Vs,
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fLHL 4> R 1.247 V. 1.276 V., 1.342 V,
1.374 V 1.525 V, B Mo ZE B B BB [ 45
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Fig. 3

(a) The relationship between peak current and the scan rate in 0. 8 mol/L™" H,SO, ( @1.7 mol-L"'

MnSO, ; 0.5 mol-L.” MnSO, ) ; (b) The relationship between peak current and the scan rate in the mixed solution

of 8.42 mol/L H,S0, and 0.1 mol/L MnSO,
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Fig. 4 (a)The LSV curves at different Mn’* concentrations on the glassy carbon electrode in 8.42 mol/L H,SO, ,

2+

(b) The relationship between peak current and the initial concentration of Mn™" in figure 4 (a)
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Fig. 5 (a)The LSV curves of different Mn®* concentrations on glassy carbon in 0. 8 mol/L H,S0,, (b) The rela-

tionship between peak current and the initial concentration of Mn>* in Figure. 5(a)
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Electrochemical Oxidation Mechanism of Mn’*on Glassy Carbon

TANG Yu-ling'*, FANG Yan',FANG Chun-hui',ZHOU Yong-quan' , GE Hai-wen,
LIU Hong-yan'?, YANG Zi-yang'"’
(1. Qinghai Institute of Salt Lakes ,Chinese Academy of Science ,Xining ,810008 , China ;
2. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract: In acid solution, the electrochemical impedance spectroscopy ( EIS) and the voltammetry with a
three-electrode system with Ag/AgCl as the reference electrode, glassy carbon as the working electrode
and titanium as the auxiliary electrode were used to study the electrochemical oxidation mechanism of
Mn’* on glassy carbon,elucidating scanning rate , temperature and acidity how to effect the peak current
and oxidation potential of Mn®* . The results indicated that controlling the concentration of Mn>* and H,
SO, at ambient temperature can generate a anode reaction: Mn’" —MnOOH. Amounts of O, were re-
leased around anode by rising the reaction temperature and further a reaction was taken place ,4MnOOH
+0,—4Mn0, +2H,0. Therefore, when Mn®" in H,S0, solution were electrolyzed with increasing tem-
perature , then the main reaction is Mn**—Mn** —Mn(OH),. Mn’" is generated when the temperature a-
bove 70 °C ,but Mn’* had unstability and transformed Mn®* and MnO, by disproportionation reaction.

Key words: Voltammetry ; EIS ; Glassy carbon ; Oxidation mechanism
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