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MSCV studies of carbon electrooxidation: I. Influences of pH on different carbon materials
Liu Peifang,Deng Haiteng,Cha Quanxing

Abstract The electrooxidation of active carbon and acetylene black was studied using MSCV (Mass Spectroscopic Cycli
Voltammetry) technique over pH 1-12. For both active carbon and acetylene black the pH dependences of p~sand n ~s
(the onset potential and overpotential of CO~2 formation), I~M (the massintensity of CO~2 at agiven potential) and ¢
~| (the potential at a given massintensity) are all broken lines deflecting near pH 7. These phenomenaimply that the
mechanism of carbon oxidation is different in acidic and basic media. Both n~s and Tafel slope b in the range of pH>7

were found higher than that in pH<7. Based on these observationsiit is postulated that in acidic media the O atom needed

for CO~2 formation comes from the discharge of H~20 molecules and the oxidation of carbon to CO~2 iseasier thanin
basic media where the O atom comes from the discharge of OH”-. There were also distinct differences between active
carbon and acetylene black. ¢~s was found 400-600mV lower than ¢iii (O~2/H~20) for active carbon but close to or
higher than @iii (O~2/H~200 for acetylene black. At the sametime, I~M and b of the former were higher than the latter.
The lower oxidation activity of acetylene black is attributed to its more highly ordered structure.
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