Polymer (Korea), Vol. 28, No. 2, pp 149-153 (2004)

FAp2 AlE-PAN 5319 Aol g o] &
Ay’

149

A5

- ubys)

Sl 8ol e}
(20039 10€ 119 A4, 20049 2€4 109 A=)

Phase Transition and Ionic Conductivity of Cesium
Hydrogen Sulfate-PAN Composites

Byoung-Koo Choi ' and Sang-Hee Park
Department of Applied Physics, Dankook University,
Hannam 8, Yongsan, Seoul 140-714, Korea
te-mail : bkchoi@dankook.ac.kr
(Received October 11, 2003, accepted February 10, 2004)

=& 34k

L_ “/}
7] %13k iW—’Fi N} Eejoladryol|E
AR o] HAkS xAlslec) 3k
10° Sem™ ] ©]23 7]A|1A EAo] $53F gk

2 Ml (CsHSO,) 2742 140 C °JAk
UrEML z WXP AxA E4ARA, 22 A5 AA fﬂ o7 o] -gAo] A7
54 Wl 2 38430 A ek % ATelxe 71418 B0 3 gk AsfA vk o
g TEAele] E3AE Alxsta B3] o] Z*E RRUs
i Algre] 3] 80 vol% AE W Felwtew $-87b5d AREel 1%
o gAY +

B} 10-10") =2 A ARAS

wzbE 3 glek 2y

ol A A2

S9iek

ABSTRACT : The cesium hydrogen sulfate (CsHSQy,) crystal is a superprotonic conductor above 140 C and
possesses protonic conductivity three to four orders of magnitude higher than that at room temperature. Recently,
the possiblity of it as an electrolyte material for fuel cell system draws much attention. However, its plasticity and
absorption of humidity place a limitation on its application. In this study, composites consisting of CsHSO, and
polyacrylonitrile were prepared, and their phase transition properties and the ionic conductivities were evaluated.
When the content of CsHSO, was about 80 vol%, a mechanically strong film with the protonic conductivity of 1

%x10?% Sem! were made.
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Figure 1. DSC thermograms of xCsHSO,:(1-x) PAN composite
electrolytes.
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Figure 2. Temperature dependence of the ionic conductivity of

CsHSO, crystal for several heating and cooling scans. Numbers
indicate the sequence of heating/cooling scans.
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Figure 3. Temperature dependence of the ionic conductivity of
grinded CsHSOj crystal for first heating scan.
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Figure 4. Temperature dependence of the ionic conductivity of
xCsHSO,:(1-x)PAN composites for (a) first and (b) second heating
scans.

Fakra AlE-PAN B3 9] o] A4 151



152  Choi and Park

Log o (S/cm)
|
o

1 1
0.0 0.2 0.4 0.6 0.8 1.0
vol% CsHSO,

Figure 5. Ionic conductivities of xCsHSO,:(1-x)PAN composites
as a function of vol % of CsHSO, at 180 .
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