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Abstract: In this study, three types of iron(Ill)-alkylbenzensulfonate-based oxidizing agents with different alkyl groups
lengths were synthesized. Using the prepared oxidizing agents, polypyrrole (PPy) was synthesized by vapor phase polym-
erization (VPP) to investigate how the chemical structure of the oxidizing agent affects the morphology and opto-electric
properties of the prepared PPy thin film. As the chain length of the alkyl group on the para position in the benzene ring
of the oxidant was shortened, the transmittance of the PPy thin film decreased. It is postulated that the shorter the length
of alkyl group in the oxidant, the smaller the steric hindrance to the dopant becomes, forming a thick PPy thin film,
thereby reducing the transmittance of the thin film. The electrical conductivity of the thin film increased as the chain
length of the alkyl group in the oxidant decreased. It might be due to the fact that the oxidizing agent without an alkyl
group (oxidant-A0) has the smallest electron donating effect resulting in the decrease in the size of the produced PPy par-
ticles. The interfacial conductive area would be increased in the PPy thin film formed by the interconnection of small
PPy particles.
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Alef & M E. 2H3kA] S 93l ferric chloride hexa-
hydrate(FeCl;, Aldrich), benzenesulfonic acid monohydrate
(Kanto chemical), p-toluenesulfonic acid monohydrate
(Aldrich), 4-ethylbenzenesulfonic acid monohydrate(Aldrich),
ok 712 imidazole(Samchun chemical), A 2 pyrrole
(Acros Organics), 2FsHA|9} ICP B}t A| %22 3% Sl 1-
butanol(Junsei Chemical) =5 AAI§lo] AR vhat
o] 7142Z= 4emx4cm® PET ¥ E(0.1 mm, Dongseo),

2.5 ecmx2.5 cm®] slide glass(1 mm, Marienfeldys- A&-313T}.

MM M= Y HH. Ferric chloride hexahydrate, alkyl-
benzenesulfonic acid(benzenesulfonic acid monohydrate H=+=
p-toluenesulfonic acid monohydrate "=+= 4-ethylbenzene-
sulfonic acid monohydrate), 1-butanol Z+z} 1:3:3 & H| &
2 AFste] o &alAxl & &uirt S wj7kA] 60°C
oAk, FFBA 80°CE HAZRAIHTE 1ZE AFshA

Zay, Al4548 A35, 20213

FO] -

R=CrHzn+1

n=0: benzenesulfonic acid

n=1: p-toluenesulfonic acid

n=2: 4-ethylbenzenesulfonic acid

Figure 1. Scheme of synthesis of iron(I1l)-alkylbenzenesulfonate.
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Figure 2. "H NMR spectra of iron(Ill)-alkylbenzenesulfonate: (a) iron(IIl) p-toluenesulfonate (Aldrich); (b) iron(III) benzenesulfonate (oxi-
dant-A0); (c) iron(Ill) p-toluenesulfonate (A1); (d) iron(Ill) 4-ethylbenzenesulfonate (A2).
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Figure 3. FE-SEM images of PPy thin films coated on slide glass (oxidant solution concentration is 20 wt%): surface image with x500 mag-
nification (a) A0; (b) Al; (c) A2, surface image with x50 K magnification (d) A0; (e) Al; (f)A2, cross-sectional image x40 K magnification
(g) AO; (h) Al; (i) A2; (j) thickness comparison with different measurement method.
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Figure 4. Opto-electrical behavior of PPy thin films prepared with different oxidant species (a) I-V curve; (b) UV-Vis spectra.
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Figure 5. Opto-electrical properties of PPy thin films prepared with different oxidant species and oxidant contents: (a) transmittance; (b) sur-

face resistance; (c) electrical conductivity.
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