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In situ UV-Vis Spectroelectrochemistry for Electropolymerization of
m-Toluidine and Electrocopolymerization of m-Toluidine with
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Zhang, Guirong Zhang, Jingbo Xiao, Liping Zhao, Shufeng Lu, Jiaxing™
(Department of Chemistry, Shanghai Key Laboratory of Green Chemistry and Chemical Process,
East China Normal University, Shanghai 200062)

Abstract In a 0.5 moledm ° sulfuric acid medium, cyclic voltammograms of m-toluidine and its corre-
sponding in situ UV-Vis spectra indicate that the poly(m-toluidine) film was produced on the surface of the
electrode. Under the condition of potentiostatic electrolysis, the electropolymerization of m-toluidine on an
indium-tin oxide (ITO) conductive glass electrode was studied in detail by in situ UV-Vis spectrometry. It
was showed that m-toluidine could be electropolymerized on the ITO electrode only under the condition of
higher electrolysis potential and lager concentration of the monomer. At 0.2 molsdm ° of m-toluidine, 0.7 V
(vs. saturated Ag/AgCl) and 20 mmoledm > of m-toluidine, 0.9 V (vs. saturated Ag/AgCl), in situ UV-Vis
spectrometry indicated that the polymerization did not happen whereas the low molecule weight oligomer
such as dimers could be produced on the ITO electrode. The obvious induction period was observed when
elctropolymerization of m-toluidine was performed in the 200 mmolsdm > m-toluidine at 0.8 V (vs. saturated
Ag/AgCl). Furthermore, in situ UV-Vis spectra showed that the electrocopolymerization between
m-toluidine and p-phenylenediamine was performed. The p-phenylenediamine might react with m-toluidine
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to yield more active intermediates, which not only promote polymerization but also accelerate polymeriza-

tion. In addition, through that p-phenylenediamine could be incorporated into copolymer to make the co-

polymer have a phenazine or phenazine like cyclic structure, which was proved by the FTIR of polymers.

Keywords m-toluidine; p-phenylenediamine; electrocopolymerization; UV-Vis spectrometry; FTIR
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Figure 1 3

(a) Cyclic voltammograms of 0.2 moledm
m-toluidine and (b) their corresponding in situ UV-Vis spectra,
the solid lines correspond for spectra at time of odd minutes and
the dot lines for those of even minute
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Figure 2 In situ UV-Vis spectra collected during electropolymerization of m-toluidine for different time intervals (as indicated, in min-

utes) at different applied potential

(a) 0.7 V; (b) 0.8 V; (c) 0.9 V in a solution containing 0.2 moledm 3 m-toluidine and (d) 0.9 V in 0.02 molsdm > m-toluidine solution; (e) time dependence of the

absorbance at wavelength of 740 nm during potentiastat electrolysising m-TO of 0.2 moledm * at different applied potential
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