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Tab. 1 Electropolymerization potentials of several monomers and
the conductivity of the corresponding conducting polymers
Molecular Electropolymerization Conductivity of the p — doped
Monomers .
structure potential/V (vs. SCE) polymers / S « cm™!
/N
Pyrrole N 0.6~ 0.8 1~ 200
h
Aniline C o 0.7~ 0.9 1~ 50
Thiophene / \5 1.6~ 1.3 1- 160
S
Benzene 4 _/) 2.0~22 0.1~ 10
\ 7

Electrolvte:G. 1 mol/L. monciner,0.1 ~0.5 mol/L Bu,NCIO, ( Bu,NBF,) acetonitrile solutions
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Fig.1 Two doping structuresof PPy: (a) Doping structure 1; (b) Doping structure 2
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Fig.2 Cyclic voltammograms of PPy( ClO,~ ,PC)
PO in 0. 4 mol/L NaClO, PC solution ( broken
! PPy line) and in the solution containing 5% wa-
ter (solid line)
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Studieson the Hectrochemica Preparation and

Hectrochemica Properties of Conducting Polymers
—Brief Introduction to the Research Work of Hectrochemistry of
Conducting Polymersin CAS Key L aboratory of Organic Solids(1)

L1 Yongfang
(CAS Key Laboratory of Organic Solids, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract . Conducting polymers have drawn much attention snce the discovery of conducting
polyacetylene in 1977 , due to the novelty and curiodty of their structure and properties as well as
their promisng applications in many agects. Among the studies of conducting polymers, the
electrochemical preparation and eectrochemical properties of conducting polymers are of ecia
importance , because the electropolymerization isa main method for preparing conducting polymer
films and the electrochemical properties are the bagsfor their goplicationsin thefieldsof eectrode
materiasfor batteries, electrocatalyss, dectrochromic diglay , etc. We are one of the earliest re-

search groups in the world to perform the studies of eectrochemistry of conducting polymers.

Starting from 1980s, we mainly studied the eectrochemica polymerization processes of pyrrole
and the electrochemica propertiesof conducting polypyrrole. The main achievements we obtai ned
are asfollows:

In the studies on the eectropolymerization processes of pyrrole: 1) An anion - participated
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eectropolymerization mechanism of pyrrole was proposed and a kinetic equation of the eectropoly-
merization wasfirstly deduced based on the mechanism; 2) Smooth , flexible and strong conduct-
ing polypyrrole (PPy) films (tendle strength reaches 127 M Pa) were prepared electrochemicaly
in agueous ol ution by adding non - ionic surfactant OPyy; 3) Efectsof the eectropolymerization
conditions (anions, oolvents, pH valuesof the eetropolymerization solutions, and the polymeriza-
tion current , potential and temperature etc.) on the conductivity and mechanical strength of the
as- prepared PPy films were investigated and optimized systematicaly. It wasfound that surfac
tant anions with concentration higher than 0.1 mol/L , low DN (donor number) slvent , acidic
aqueous olution , lower temperature , appropriate current (1 mA/cm) are the optimized condi-
tionsfor the eectropolymerization of highly conductive and flexible and strong PPy films. 4) A
proton - acid doping structure was proposed and confirmed in the PPy prepared electrochemicaly ,
in addition to the doping structure with itsoxidized conjugated chain.

In the studies on the electrochemica propertiesof PPy: 1) Two redox processesof PPy cor-
regponding to itstwo doping structures were observed , and the mechanismsof the electrochemical
redox processes in agueous and organic lutions were studied and e ucidated by means of cyclic
voltammetry , sectroelectrochemical measurement , eectrochemicd quartz crysta microbalance
(EQCM) etc; 2) Theover - potentia phenomenon in thefirst cyce of the cydic voltammograms
of PPy prepared and measured in organic solutions was investigated and elucidated. 3) The eec
trochemica overoxidation degradation of PPy in aqueous sl utions was studied. It wasfound that
the overoxidation potential dependson the pH vauesof the aqueous slutions, the higher the pH
valueis, the lower the overoxidation potentia will be. The mechanism of the overoxidation was
proposed to be related to the oxygen produced by the electrolyssof the aqueous slutions.

In addition, the stabilities of conducting polymersin aqueous lutionsand in air were € uci-
dated from the electrochemica point of view , and the eectrochemical properties of polyaniline
(PAN) were do studied and the mechanisms of the redox processes of PAn were eucidated by
spectroelectrochemical measurement.

Key words: Conducting polymers, Polypyrnole, Electrochemical preparation, Hectrochemi-
cal properties
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