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Abstract: Polypyrrole is an organic thermoelectric material which has been receiving extensive attention in recent years.
Polypyrrole is applicable in various fields because its electrical properties are controllable by its doping concentration. In
this study, the effects of the polypyrrole doping state on its photoresponse were investigated. The degree of doping was con-
trolled by ammonia solution treatment. Then, the chemical structure as a function of the doping states was observed by
Raman analysis. Moreover, the photocurrent and photovoltage characteristics for various doping states were measured by
an asymmetrically irradiated light source. As the degree of doping increased, the electrical conductivity increased, which
affected the photocurrent. Meanwhile, the photovoltage was related to the temperature gradient caused by light irradiation.
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Figure 1. Preparation of polypyrrole dedoped with various
concentrations of ammonia solution.
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Figure 2. Raman spectra of the polypyrrole dedoped with various
concentrations of ammonia solution.
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Table 1. Raman, Electrical, and Photoresponse Properties of Polypyrrole Dedoped with Various Concentrations of Ammonia Solution

Sample con:::]rtlrr:gg:]a M] Ramanlllsr;:;rlrll :;y ratio Sheet [};e/:ils]tance Photocurrent [A] Photovoltage [V]

Ppy-DO0 0 0.976 2.97 (£2.56) x 107 1.82 (x£0.31) x 107 2.98 (£0.55) x 107
Ppy-D0.02 0.02 0.961 1.18 (£0.07) x 10° 6.27 (x0.75) x 108 4.66 (+0.68) x 107
Ppy-D0.05 0.05 0.938 2.76 (£0.22) x 10* 225 (£0.40) x 10° 2.79 (£0.26) x 10*
Ppy-D0.09 0.09 0.910 7.90 (£0.55) x 10° 2.88 (£0.42) x 107 4.87 (+0.21) x 10*
Ppy-D7.2 7.2 0.867 1.70 (£0.53) x 10° 5.49 (£0.79) x 10710 591 (£0.19) x 10
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Figure 3. Sheet resistance of the polypyrrole dedoped with
various concentrations of ammonia solution.
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Figure 4. (a) Photocurrent of the polypyrrole dedoped with
various concentrations of ammonia solution under light irradiation
(inset: enlarged graph showing the photocurrent for Ppy-D0.09
and Ppy-D7.2) (b) as function of ammonia concentration.
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Figure 5. (a) Temperature difference and (b) photovoltage of the
polypyrrole dedoped with various concentrations of ammonia
solution under light irradiation.
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