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Development of p-type and n-type organic materials for flexible thermoelectric
power generation modules

Hata, Shinichi
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100 p W m-1 K-2 PF 500 p W m-1 K-2

In order to realize bipolar (bipodal) thermoelectric power generation
modules with high power generation, both p-type and n-type materials with excellent thermoelectric
conversion ability are required, and their functional improvement is essential. In this project, we
investigated to find the functional design of these materials for the realization of flexible
organic thermoelectric modules. As a result, the thermoelectric power factor (PF value) of each
material, which was in the order of 100 p W m-1 K-2 in previous reports, was successfully increased
to more than 500 p W m-1 K-2 by the representative. The knowledge and functional guidelines found in

this project are important technologies in organic thermoelectric materials that will advance a
sustainable society.
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Figure 1. (a) Seebeck coefficient, (b) electrical conductivity, and (c) PF of Pd-PyCyD/CNT films
calcined at various temperatures.
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Figure 2. Schematic of the production of PyCyD/CNT films by decreasing the temperature of
the air calcining process using a Pd catalyst.
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Table 1. In-plane thermoelectric properties at 330 K.

sample S /uV K- /S cem PF / yW m-K2 Kyl W m-1K-1 ZT, (@330 K)
PVP-PVA/CNT -52.3 970.9 265.9 16.67 5.26 X103
1,2-DPH-doped )
PVP-PVA/CNT -68.0 1107.8 511.5 12.56 1.34 X10-

PVP-PVA graft copolymer 1,2-DPH
4 ¢ PP
s H
chain NN
¢ ¢ (< )
wrapping electron donation

n type
ZT value 5.26 X 103 ZT value 1.34 X 102

Figure 3. Schematic showing the production of 1,2-DPH-doped PVP-PVA/CNT. High in-
plane ZT values are obtained following double-doping with electron-donating graft

copolymers and 1,2-DPH.
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