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= ~ 3t x4 & (Polymer blend - Supercritical
carbon dioxide * PPy/PS + dopant effect)

The polymer blends are formed using
supercritical carbon dioxide as the solvent in
this study. The effects of various oxidants and

operating conditions on the conductivity of the

XA R ZILL &

blend are discussed. The blend of polypyrrole
and polystyrene has been studied. Higher
conductivity of the polymer blend was
achieved when blending was carried out before
doping. Unlike the conventional blending
process with organic solvents, supercritical
carbon dioxide was used as the solvent in this
study. In order to observe the effect of
operating condition on the PPy/PS blend, the
blending process was operated at three
temperature and pressure conditions with the
same density of CO,. In the doping process,
water is selected as the doping solvent. When
the doping process was done at various doping
temperatures, maximum conductivity was
achieved at a doping temperature of 25 C.
Iron chloride, iron suifate, iron nitrate, and
iron perchlorate were used as the dopants in
our experiments. It is found that blends doped
with iron chloride or iron sulfate show higher
conductivity, but blends doped with iron

nitrate do not perform as good as expected.
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Fig.1 Schematic diagram of the apparatus
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Fig.2 Maximum amount of absorption of
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carbon dioxide into the PS matrix

at various soaking times
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Fig.3 Scanning electron micrograph results of

the PPy/PS blend. (a) without the doping
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process (b} with the doping process in

a 2.25M FeCl; aqueous solution(1000X)
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Fig.4 Plots of the electrical conductivity

against the concentration of FeCls. The

polymerization conditions in CO; are at

(2)O, 30°Cand 7.95MPa (b) 4, 40C
and 10.5MPa, ()@, 50Cand 13.14
MPa
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Fig.5 Plots of the electrical conductivity
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Fig.6 The electrical conductivity of the PPy/PS

blend at various doping temperatures
(FeCl; concentration: [, 2.0 M; @,
2.25M; A, 3.0M)



Table 1. Electrical conductivity of the PPy/PS blends with different methods of preparation

Methods of preparation Conductivity (S/cm)
Polymerization after doping [12] 3.0x107
Doping after polymerization [this work] 1.03x107

Table 2. Maximum conductivity and elemental analysis results of the PPy/PS blends with

various dopants

Doping Dopant Maximum

Agents Concentration Conductivity C H N Fe
in Aqueous ( Sfem ) (%) (Yo) (%) (%)
Solution (M)

FeCls 2.25 1.12%107 88.56 6.61 0.54 1.18
Fex(SOu)s 1.50 1.11x107 87.45 7.23 0.31 0.88
Fe(Cl0:); 1.00 3.14x10° 90.80 6.73 0.30 0.16
Fe(NO5); 0.50 2.49x107 89.05 7.43 0.28 0.14




