Polymer(Korea), Vol. 37, No. 5, pp. 638-641
http://dx.doi.org/10.7317/pk.2013.37.5.638

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

Graphite Nanosheets/PVDF S&i#e] ¢€™ MA

LA« .

o =
2SS - HEE

oo =
ET?ﬂ T

dokkk o

a7 |ed T FA st ne| =l TAlE, #eged shar sfekgats), sl sly| sl g skl o st
(2013 5¢€ 109 He, 2013 59 27 £, 2013 59 28 AE)

Thermoelectric Properties of Graphite
Nanosheets/Poly(vinylidene fluoride) Composites

Ho Dong Yoon***, Seungwoong Nam*, Nguyen D. K. Tu****,
Daeheum Kim**, and Heesuk Kim****
*Photo-electronic Hybrids Research Center, Korea Institute of Science and Technology (KIST), Seoul 136-791, Korea

**Department of Chemical Engineering, Kwangwoon University, Seoul 139-701, Korea
***University of Science and Technology (UST), Daejeon 305-333, Korea

(Received May 10, 2013; Revised May 27, 2013; Accepted May 28, 2013)

e R
=gsteto]
WY &

1o §o my, w@
<|
i

golalAth. GNSY dHko] 10014 70 wt%®E Z718FHA A7 AEEE
S BATH B0 AVAEEs) A STk wbde] 9 A 26,7914 312 pV/KE 2 H3FE Holx]
gtom, GAEE GA] 0.24 WmKE §A51HA HEE Ho|X]
o2 g dHATS e EAEE AT 4 Ui

HAAAE Alzsl7] $18 @HAFEA, graphite nanosheet(GNS)S}F poly(vinylidene fluoride) (PVDF)
GNS/PVDF E3AS Axsk3ith. GNSE ghdol] i 7w, dde, AgsE 576t

389914 1512 S/mE e =

gker. RAske] BehE Bkl GNS A

Abstract: GNS/PVDF composites were prepared using graphite nanosheets (GNS) and poly(vinylidene fluoride) (PVDF)
for flexible thermoelectric application. We measured the electrical conductivity, thermal conductivity and Seebeck coef-
ficient of GNS/PVDF composites with different contents of GNS and then evaluated the thermoelectric properties of
GNS/PVDF composites. The electrical conductivity of GNS/PVDF composites increased from 389 to 1512 S/m with
increasing the content of GNS from 10 to 70 wt%. While the electrical conductivity dramatically increased, Seebeck coef-
ficient and thermal conductivity did not show any big difference as the content of GNS increases. In this study, we dem-
onstrated that GNS/PVDF composites improved the thermoelectric properties by decreasing the thermal conductivity due
to the phonon scattering at the interfaces between polymer and GNS nanoplatelets.
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Figure 1. SEM images of the fractured surface of GNS/PVDF com-
posites with (a) 10 wt%; (b) 30 wt%; (c) 50 wt%; (d) 70 wt% GNS.
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Figure 2. Electrical conductivity of GNS/PVDF composites as a
function of GNS content.
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Figure 3. Seebeck coefficients of GNS/PVDF composites with dif-
ferent contents of GNS as a function of temperature.

Table 1. Electrical Conductivity, Seebeck Coefficient, Specific
Heat Capacity and Thermal Conductivity of GNS/PVDF
Composites as a Function of GNS Content

GNS Electrical Seebeck Specitic Termal
contents conductivity coefficient heat capacity conductivity

(Wt%) (S/m) (LV/K) J/gk) (W/mk)

10 3.89x10? 26.7 1.09 2.31x10"

30 9.15x10? 283 0.96 2.38x10"

50 1.45%x10° 29.6 0.81 2.41x10™

70 1.51x10? 31.2 0.83 2.39x10"
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