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Abstract:

In this lecture, | will introduce a technique to control and quantify the carrier density injected
into m-conjugated polymers by an electrochemical method called potential step chronocou-
lometry (PSC). Using potential-step chronocoulometry (PSC), the doping levels of m-conju-
gated polymers were controlled by the applied voltage and precisely quantified. In concert
with the electrochemical oxidation of the polymers, the doping levels gradually increased and
finally reached around 20-30%, suggesting that one positive charge is formed on every three
to five monomer units. The maximum value of the doping levels was affected by the elec-
tron-donating natures of the polymers. The plot of log(doping level) vs. electrode potential fits
a straight line in the low doping region, and saturated. The saturated values were changed
depending on the chemical structures of the m-conjugated polymers. We found for the first
time that in the logarithmic plot of the Seebeck coefficient and the doping level, a good linear
relationship was obtained in a wide doping range from 1 to 20%, and the slope values were
changed depending on the chemical structures of the m-conjugated polymers.
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