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Fig. 1. XRD pattern of the (a)-(d) InpO3/PEDOT com-
posites with 26 wt%, 22 wt%, 12.3 wt%, 6.6 wt% of In2O3;
(e) pristine PEDOT and the standard XRD pattern of InoO3
(JCPDS card file, No. 06-0416) is also given.
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Fig. 2. FT-IR spectra of the (a)-(d) InoO3/PEDOT
composites with 26 wt%, 22 wt%, 12.3 wt%, 6.6 wt%
of InoO3 and (e) pristine PEDOT.

K3 (a) N4 PEDOT /) TEM E %, K3 (b)
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(b) _ PEDOT 10,04

(d)

50 nm

3 (a) 4 PEDOT, (b) 22 wt% I Ina03/PEDOT, (c) 26 wt% H InaO3/PEDOT, (d) 4l In2O3 I TEM K%
Fig. 3. TEM images of (a) pure PEDOT, (b) InoO3/PEDOT composites with 22 wt%, (¢) InoO3/PEDOT

composites with 26 wt% and (d) pure InaO3.
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Fig. 4. Variation of positron lifetime 71 and intensity I; measured for InoO3/PEDOT as a function of InoOgz content.
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Fig. 5. (a) Electrical conductivity, (b) Seebeck co-
efficient and (c) power factor for the InoO3/PEDOT
composites with various InoO3 contents as a function

of temperature.
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Fig. 6. (a) Electrical conductivity, (b) Seebeck coefficient and (c) power factor for the InoO3/PEDOT composites

with various InoO3s contents.
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Fig. 7. (a) Thermal diffusivity for the InoO3/PEDOT composites with various InpOgz contents as a function of tem-
perature, (b) thermal conductivity, (d) lattice thermal conductivity; (¢) ZT value for the IngO3/PEDOT composites

with various InoO3s contents at room temperature.
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Abstract

Poly(3, 4-ethylenedioxythiophene) (PEDOT) has applications in many areas due to its exciting electrical perfor-
mance and high stability. Since it has very low thermal conductivity, it is also a good organic thermoelectric material.
However, the ZT value of pure PEDOT is rather low, because the electrical properties such as conductivity are still
not satisfactory. It is found that the thermoelectric performance can be enhanced by adding inorganic thermoelectric
materials into PEDOT to form composites. In this paper, we synthesize a composite of InoO3/PEDOT by chemical
oxidation. Microstructure of the composite is studied by X-ray diffraction, infrared spectroscopy, transmission electron
microscope, and positron annihilation spectroscopy. The XRD measurements show that the pure PEDOT sample is
amorphous, and the crystallinity in composite sample is contributed by In,Ogs. Besides, the diffraction peaks become
sharper with increasing the In2O3 content. Transmission electron microscope measurements confirm that the PEDOT
sample is amorphous and the shapes of InosO3 particles are regular. The surfaces of the InosO3 particles are wholly
coated with thin layers of PEDOT, and when the InoOs content is higher than 22 wt%, the InoOs particles cannot be
uniformly dispersed in pure PEDOT layers. The positron annihilation measurements reveal the interface structure in
the InpO3/PEDOT composite, which can capture positron and cause the lifetime of positron to increase. The relative
quantity of interface increases with InoO3s content increasing. However, when the In2O3s content is more than 22 wt%,
the interface structure is destroyed. All the measurements show that when the InoOg3 content is lower than 22 wt%, the
In2O3 nanoparticles are well dispersed in PEDOT. The electrical conductivity of InoO3/PEDOT composite increases
with InoO3 content increasing. At room temperature, the electrical conductivity of PEDOT is 7.5 S/m, while in the
InyO3/PEDOT sample with 12.3 wt% In2O3, a maximum electrical conductivity of 25.75 S/m is obtained. When the
InyO3 content increases from 0 to 22 wt%, the power factor of the composite increases rapidly from 14.5 x 107% to
68.8 x 10~* pWw/ m-K2. On the contrary, the thermal conductivity shows decrease compared with the thermal conduc-
tivity of pure PEDOT. The ZT value of the composite increases from 0.015 x 10~ to 0.073 x 10~%. Our results indicate
that the thermoelectric properties of InoO3/PEDOT composite can be effectively improved compared with those of the
pure PEDOT

Keywords: thermoelectric materials, indium (III) oxide, poly(3, 4-ethylenedioxythiophene), positron a

annihilation

PACS: 72.20.Pa, 78.70.Bj, 61.72.Jd DOI: 10.7498/aps.67.20180382
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