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Abstract . The conductivity, the maximum static charge and the half-life time of the acrylic composites
prepared by exposing acrylic films or fabrics to pyrrole vapor have been invesitgated. The stability
of conductivity in air and the temperature dependence of conductivity have also been investigated.
The acrylic composites showed high electrical conductivity, very good antistatic propensity, and highly
stable conductivity.
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Fig. 1. Schematic diagram of PAN/PPy battery.
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Fig. 2. Electrical conductivity vs. polymerization time
of pyrrole at a given concentration of CuCl, for PAN
/PPy composites (@ :30, A :50, W :100wt. %
CuCh).
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Fig. 3. Electrical conductivity vs. polymerization time
of pyrrole at a given concentration of FeCl; for PAN
/PPy composites (@ :30, A :50, M :100wt. %
FeCl3).
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Fig. 4. Electrical conductivity vs. weight percent of
PPy in PAN/PPy composites synthesized with 30(O),
50 (A), and 100([]) wt. % FeCl; and 30(@), 50
(A), and 100(W) wt. % CuCl,.
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Fig. 5. Log conductivity vs. reciprocal temperature for
PAN/PPy composites synthesized with various con-
centration of CuCl, (@ :30, A :50, W : 100 wt, %
CuCly).
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Fig. 6. Log conductivity vs. reciprocal temperature for
PAN/PPy composites synthesized with various con-
centration of FeCl; (@ :30, A :50, W : 100 wt. %
FeCl,).
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Fig. 7. Electrical conductivity vs. time of ambient air
exposure for PAN/PPy composites synthesized with
CuCL(@ : 30, & : 50, W : 100wt. % CuCl,).
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Fig. 8. Electrical conductivity vs. time of ambient air
exposure for PAN/PPy composites synthesized with
FeClL(@ : 30, A : 50, H : 100wt. % FeCly).
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Table 1. Maximum Static Charges and Half-Life
Times of Antistatic PAN Fabrics® Contaning Various
wt, Fractions of Polypyrrole

wt, %** of V max(standard tie
PPy deviation) (V) (sec)
0 13, 680(19.5) 23.8
10.1 28( 2.1) 0.6
33.2 20( 3.0) 0.4
43.7 15( 2.2) 0.3
52.0 10( 3.3) 0.2

* Samples are prepared by exposing PAN fabrics
contaning 1.5, 11,7, 15,2, and 19.6 wt. % of
CuCl, to pyrrole vapor for 1 hr, respectively.

** wt, % on the weight of antistatic PAN fabrics.

Table 2. Maximum Static Charges and Half-Life
Times of Antistatic PAN Fabrics* Contaning Various
wt. Fractions of Polypyrrole

wt, %** of V max( standard tie
PPy deviation) (V) (sec)

0 13,680(19.5) 23.8

8.7 31( 4.4) 0.4
31.3 23( 3.0) 0.2
48.0 12( 3.1 0.1

* Samples are prepared by exposing PAN fabrics
contaning 2.3, 9.9, and 27.4 wt. % of FeCl; to
pyrrole vapor for 1 hr, respectively,

wt, % on the weight of antistatic PAN fabrics.

* %
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Fig. 9. Charge-discharge curves of a battery composed
of a aluminum anode and a PAN/PPy cathode with
1IM(C;Hs); N-BF,(¥) or (CH;CH:)\N-CIO«(V) in
propylene carbonate.
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