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3.2 23
3.2.1 Seebeck A4

AE dd FE9] Seebeck Ale 19 299 i 14 vERA A
2t} ol Ay E &4 &S PEDOT:PSS9 Seebeck A4+ 1451V /K
El 21T}, Ethylene Glycol¥he YW EG/PEDOT:PSS A& 7

, A% "ozl oF 10uV/Kel #& 7FA™, Ethylene Glycol®] %4& =
HA BHE A Z o] 9ol Seebeck Aol E FEFS WA egttl CN
W& 9 A EG/PEDOT:PSS &9z u]5=g 7kl

10pV/KS Jepiglen, H3 Hlgo] F7hghel mak Seebeck 75l

Ho o
T

2

= — e PEDOT:PSS + EG + CNT
Lol — A PEDOT:PSS + EG
& ®  Pristine PEDOT:PSS
f:g 12 -
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[
2
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O 10- S SRS
% o\./‘
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Q
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o
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Seebeck
coefficient(pV/K)

Pristine PEDOT:PSS 14.5
PEDOT:PSS + EG vol 1% 10
PEDOT:PSS + EG vol 5% 10
PEDOT:PSS + EG vol 10% 10.2
PEDOT:PSS + EG vol 20% 997

PEDOT:PSS + EG + CNT vol 1% 10.3
PEDOT:PSS + EG + CNT vol 5% 9.7
PEDOT:PSS + EG + CNT vol 10% 448
PEDOT:PSS + EG + CNT vol 20% 9.79

¥ 1. AZY BE9 Seebeck AT
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Ay dd BEe AVHdERE a9 303 % 20 dEkd Az
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570S/ecm7 A F7F8 3+S vebdith 1 o] 3 10% 9 20% % Ethylene Gl
yeolo] %S 584 W AEFY A Fole oAl AAs aseE AES
gelstA . CNT/EG/PEDOT:PSS A EFo A= 1% H3 vl&d o of
36S/cm4 TS 7, 5% Hl&d u s =S kel oF 806S/cmel #k

< YERAT I o]F 10%9F 20% % W+ EG/PEDOT:PSS A& &Y
A AN A EETE A e TAasEE BES e ST
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Electrical
conductivity(S/cm)

Pristine PEDOT:PSS 0.17
PEDOT:PSS + EG vol 1% 21931
PEDOT:PSS + EG vol 5% 569.55
PEDOT:PSS + EG vol 10% 352.87
PEDOT:PSS + EG vol 20% 328.77

PEDOT:PSS + EG + CNT vol 1% 361!

PEDOT:PSS + EG + CNT vol 5% 805.77
PEDOT:PSS + EG + CNT vol 10% 552.15
PEDOT:PSS + EG + CNT vol 20% 451.7

¥ 2. AFE BEY AVAEL
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3.2.3 Power factor
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109 o PEDOT:PSS +EG + CNT
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Power factor (pWImKZ)
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o
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v T T T T T T T I T
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1% 32. Power factor 13X

Power
Factor(uW/mK?2)

Pristine PEDOT:PSS 0.00357
PEDOT:PSS + EG vol 1% 2115
PEDOT:PSS + EG vol 5% 5.696
PEDOT:PSS + EG vol 10% 3.671
PEDOT:PSS + EG vol 20% 3.268

PEDOT:PSS + EG + CNT vol 1% 0.383
PEDOT:PSS + EG + CNT vol 5% 7.581
PEDOT:PSS + EG + CNT vol 10% 1.108
PEDOT:PSS + EG + CNT vol 20% 4.329

% 3. AlF" ¥E9 power factor
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Ethylene Glycols %2 A=<l EG/PEDOT:PSS¢} Ethylene Glyco
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Seebeck Electrical Power
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Pristine PEDOT:PSS 145 0.17 0.00357
PEDOT:PSS / solvents 9~12 0.8~80 0.01~0.8
PEDOT:PSS / DMSO / EG(pellets) 12~14 25~55 0.4~0.9
PEDOT:PSS / DMSO / EG 12:5=142 220~298 34~6.0
PEDOT:PSS / 5% DMSO 12.65 298.52 478
PEDOT:PSS (PH500 / 750) / 5% DMSO 146/ 135 330/ 570 7.0 /104
PEDOT:PSS / urea 14.47~20.7 8.16~63.13 2/
This work 9.7 805.77 7.58
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Abstract

Synthesis of Nano Carbon
Material Thermoelectric Film
based on Polymer for Waste

Heat Collection

Yoo Jae Man
Mechanical & Aerospace Engineering
The Graduate School

Seoul National University

Thermoelectric effects are phenomena in which electromotive
force occurs when a temperature difference occurs in a thermoelectric
material. Conversely, when an electromotive force is applied to a
thermoelectric material, a phenomenon 1in which a temperature
difference occurs is also referred to as a thermoelectric effect.
Applications using this phenomenon include thermoelectric generators

and thermoelectric coolers.

In recent years, many industries have used fossil fuels such as
coal and petroleum, and a considerable amount of energy is being
discharged as waste heat. Therefore, a thermoelectric device that
recovers waste heat to produce it as electrical energy has received

attention.



Thermoelectric generation using thermoelectric effect can directly
convert thermal energy into electric energy, and there is no moving
parts in producing electric power. These characteristics have the
advantages of no wear of parts, low noise level, high reliability, and
low maintenance cost. However, low efficiency is known to be the
biggest disadvantage, and efforts are under way to improve efficiency

through various studies.

Bi-Te type metal compounds using bismuth (Bi) and tellurium
(Te) are used as typical thermoelectric materials. In addition, studies
have been conducted actively for the development of solid
thermoelectric materials with high thermoelectric efficiency using
various materials. However, materials used as inorganic solid state
are scarce and expensive, and are at risk for toxicity. Also, it is
chemically weak in durability and weak in mechanical strength.
Therefore, it is easily broken and has many limitations in application

to various application fields.

In this paper, to overcome Ilimitations of solid state
thermoelectric materials, we have developed a polymer based nano
carbon material thermoelectric film using a conductive polymer and a
carbon nanotube (CNT). The voltage generated by applying the
temperature difference to the thermoelectric film was measured, and

the electric conductivity was measured to confirm smooth charge.
The manufactured thermoelectric film is flexible and can be

mass—produced in a large area, is inexpensive, and can be operated in

a low temperature region. Through these advantages, the possibility

7 b )
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of overcoming limitations In existing thermoelectric materials is

suggested.

keywords : Thermoelectric effect, Thermoelectric generator, The
rmoelectric film, Polymer, Nano carbon material and Carbon nan

otube
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