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Synthesis and Characterization of Polypyrrole Doped by p-Tolyl
Sulfonic Acid and Its Anticorrosion Property for Magnesium
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Abstract Polypyrrole doped by p-tolyl sulfonic acid was chemically synthesized from pyrrole using p-
tolyl sulfonic acid as a doping agent and ferric chloride as an oxidant. The effect of dosage of the doping
agent and the oxidant on the conductivity of doped polypyrrole was investigated, and the optimized condi-
tions were obtained. The molecular structure of the polypyrrole was characterized by UV and IR spectra, and
its morphology was studied by SEM. The results indicated that the polypyrrole was regular, and its conduc-
tivity reached 42.7 Secm %, when the ratio of n(p-tolyl sulfonic acid) : n(pyrrole) : n(ferric chloride)=
0.75: 1 : 0.5. A film containing the polypyrrole was prepared on magnesium surface, and its anticorrosion
property was investigated by potentiodynamic polarization curves and open circuit potential. It was found
that the polypyrrole showed an excellent anticorrosion property for magnesium, the corrosion current and
voltage were measured to be 0.0981 A and —0.88 V, respectively, and a passivation layer was formed be-
tween the film and magnesium surface.
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Figure 1 The relationship of the conductivity of PPy with the
concentration of TSA
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Figure 2 The relationship of the conductivity of PPy with the
concentration of FeCls
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Figure 3 UV spectrum of polypyrrole doped by p-tolyl sulfonic
acid
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Figure 4 IR spectrum of polypyrrole doped by p-tolyl sulfonic
acid
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Figure5 SEM images of polypyrrole
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Table 1 The anticorrosion data of magnesium covered by dif-
ferent films
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Mg 0.0315 —173 372
EPon Mg 0.011 —1.53 144.5
PPy--EPOnMg  0.0981 —0.88 28.9
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Figure 6 Tafel curvesfor Mg, Mg covered by epoxy (EP) resin
and Mg covered by PPy-+EP in a 3.5% NaCl aqueous solution
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Figure 7 The corrosion rates of magnesium covered by PPy
films synthesized with different concentration of FeCl; in a 3.5%

NaCl agueous solution
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Figure 8 Variation of open circuit potential for PPy-+EP and
EP coated Mg with exposed period in a 3.5% NaCl aqueous solu-
tion
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