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Fig. 1  Electrochemical polarization curves of pyrrole in
Ag/AgCl the aqueous solutions of (a) aspartate and (b) glutamate
( with scan rate: 50 mV /s
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Table 1  Current efficieney of the polypyrrole film

Component Current efficieney ()
Pyrrole glutamate 50. 80%
Pyrrole glycine 42.35%
Pyrrole alanine 40.46%
Pyrrole proline 32.18%
Pyrrole aspartate 52.07%
Pyrrole serine 40.33%
Pyrrole cysteine 24.35%

Table 2 Electronic conductivity of the polypyrrole film

Component Electronic conductivity (S/cm)

Pyrrole glutamate 0.90
Pyrrole alanine 0.34
Pyrrole glycine 0.41
Pyrrole proline 0.33
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Fig. 3 Cyclic voltammograms of polypyrrole film in 0. 1

mol/L TBATFB CH;CN solution with scan ratez 0.1 V/s
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Fig. 4  Raman spectrum of polypyrrole film doped with

glutamate dopant
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Fig. 5  FTIR spectrum of polypyrrole flim doped with Fig. 6 UV-Vis spectra of polypyrrole film (a)

glutamate dopant.

polymerization time 600 s; (b) polymerization time 300 s;

(¢) dedoping after polymerization (600 s)

Fig. 7 SEM images of polypyrrole film synthesized with different conditions

a) 0.1 mol/L glutamate; b) 0.6 mol/L glycine; ¢) 0.5 mol/L threonine; d) Saturated tyrosine; e) 0.1 mol/L serine; f) 0.1 mol/L

tryptophan; g) 0.1 mol/L methionine (polymerization time 1h); h) 0.1 mol/L methionine (3 h)
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Fig. 8 TEM images of polypyrrole film
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ELECTROCHEMICAL SYNTHESES OF POLYPYRROLES IN NATURAL AMINO
ACID AQUEOUS SOLUTIONS AND THEIR CHARACTERIZATION

WANG Fan CHENG Feixiang CHEN Yishan LI Guijun
(Collegel of Chemistry and Chemical Engineering Qujing Normal University Qujing 655011)

Abstract  Amino-acid-doped polypyrroles obtained by electrochemical polymerization of pyrrole in various
natural a-amino acid aqueous solutions under the nitrogen atmosphere have been studied in this paper. The
experiments show that the oxidation potential is relatively low and the polymerization rate is relatively high in
acidic amino acid solutions but the electrochemical polymerization barely occurs in alkaline solutions. In the
electrolytic polymerization process the amino acids act both as supporting electrolytes and as dopant ions
doped into the polymer which can be proved by Raman FTIR and UV-Vis spectra. The electronic conductivity
of polypyrrole is measured in the range of 0.3 and 1.0 S/cm and the conductivity of the products obtained in
strong amino acid is obviously higher than that obtained in weak amino acid. The polymers exhibit good
electrochemical activity and stability the cyclic voltammograms of these polymers have a pair of oxidation—
reduction peaks between —0.5 V and 0.5 V and their shape and trait of the polymers can stay stable after
100 electrochemical cycles. Different amino acids have different effects on the shape of the polypyrrole
polypyrrole with nano-fiber structure forms in some of the amino acid solutions due to the soft template effect
which can be seen from the SEM and TEM images.
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