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Abstract: The positive active material for polymer film-battery was prepared by using polyphenylenediamine
(PPD) synthesized in our lab. and 2,5—dimercapto-1,3,4-thiadiazole(DMcT) with various mixture ratio. The trans-
ference measurement of surface morphology and thermal stability of the prepared composite film was carried out
by using SEM and TGA, respectively. Electrochemical property and electrical conductivity of the composite film
were also measured by using cyclic voltammetry and four-probe method in dry box, respectively. The thermal sta-
bility of prepared composite film was up to 200°C. The electrical conductivity of the composite film increased and
showed the highest value(about 3 S/ecm) when doped at 0.4% LiClO, solution. And we could confirm that DMcT
was effective on reactivation of PPD through cyclic voltammogram.
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Fig. 1. Apparatus of the electrical conductivity

measurement.

S AAF AHestgdon, 25-dimercapto-1,3,4-
thiadiazole(DMcT)=  Aldrich Co.A|E& 218314
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Fig. 2. Flow diagram for preparation of PPD-DMecT film.

H() OO DH;“

Emeraldine sak type(a)

|
Dedoping (base) | i Dopmg (acid)
i

[v _ _ ———
144—«@4«:;\14\47 /}—N:h @*N;N—Q—Nt{v

Emeraldine sak type(b)

IO

Fig. 3. Protonation of PPD (a, b) and DMcT
(c, d).
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Table. 1. Physical Properties of Composite Film
Prepared with Various Solvents

~._ Property Degradation Residual
Solvent temp.(C) amount(%)
(a) DMSO 200 90
(b) NMP 200 95
(¢) m-cresol 200 85
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Fig. 5. TGA thermograms of PPD-DMcT films
prepared with (a) DMSO, (b) NMP, (c)
m-cresol.
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Table. 2. The Value of Correction Factor as Volt-
age and Current Probes

Current probes | Voltage probes Factor
a, d b, ¢ 4.53
b, ¢ a, d 453
a, b(c, d) c, d(a, d) 21.84
a, (b, d) b, d(a, ¢) 15.50
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Fig. 6. Electrical conductivity changes of PPD-
PMcT film prepared with various solvents,
(Dopant:(a) LiClO, (b) LiBF,, (c) LiAsF,)
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Table. 2. Elasticity Characteristic of PPD-DMcT
Film as Solvents

Electrical

Solvent Elasticity(%)

conductivity (S/cm)
DMSO 95 3

NMP 90 0.5

m-cresol 90 0.02
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Fig. 7. UV-NIR spectra of (A) ; PPD(a), DMcT
(b), and PPD-DMcT(c) dissolved in
DMSO, (B); PPD(a), DMcT(c), and
PPD-DMcT(b) dissolved in NMP.

Table. 3. Measurement of Electrical Conductivity
of PPD Film
(Mixture ratio;PPD:PVA=1:1, Doping
concentration;0.4%, Elongation:300% )

Electrical Electrical
Solvent|Dopant! conductivity }Solventi Dopant conductivity
(S/cm) (S/cm)
HCl 15 HCl 18
LiCIO, 12 LiClO, 20
NMP LiAsF; 15 DMSO LiAsF; 17
LiBF, 14 LiBF, 16
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Fig. 8. Cyclic voltammograms of PPD film and
PPD-DMcT mixed film (a) PPD-coated
ITO electrode
{curve b) the electrochemical inactivation
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