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Abstract: The electrochemical coating of poly (3—octylthiophene) on carbon materials was studied in order
to investigate the application possibility of the modified carbon materials in the photoelectronic devices.
Commercial carbon paper and carbon fiber were used as substrate electrodes for electrochemical coating.
The coating behaviors were analysed with the variation of monomer and electrolyte concentration, applied
potential, and cycling number in cyclovoltammetry. The coating rate of poly (3—octylthiophene) formed on
the substrate were proportional to the monomer and electrolyte concentration, applied potential, and
cycling number with each independent exponent. The structure and morphology of electrochemically
polymerized poly (3—octylthiophene) was investigated with scanning electron microscopy and FTIR
reflectance measurement.
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2 AR, YATRS] o] AujEoR folste] FHA; 7154
9] ofe] 7K Aol 53] wo] ARgE=] f7 18wl hiEt g-ai,
S87FAS] ol 58] A o® 71 AKES & TFe] EYE AL Ql
o o]Zo| A% poly (3—octylthiophene) (P30T) # poly (3—
hexylthiophene) ©] 714 to] AEE 1 9lck? ™

7144 E FAEL WS 7R Algs SolXE A=
7P 3RS o] 8E 1L Qe Alse eaAlEelch thekst FEje
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ISR oekeil ol8Fa lrk HT EolMe BAERE,
9, 22i 5] AR B SAAPE GEAHA ol F o83t
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] So7 7 -S89 AR Hoka 2 5 g’

FHolle oy st BAAlRE AR 75T OoRE o] 48]
3 vkt i o] EAE 1 Qlrk FaRkAAlel] AREERE 2 =
£& sl eRARE Ao AMs] SeiMe wheAlel A%
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ZAFolck st AR o IR0l Thsg 'AgoLt '
] e B1sA IAke] SRRl P3OTE 7158 33l A
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AR R SAFol §AARE AU olfis T4 0% oF
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S5 diAE] Hgtol MEAd AR P3OTE AEst o4
= P30T7} poly (3—hexylthiophene) ¥} 7] 11234} EfjoFax] 2] 33
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Al2F gl |, 7153l AR el 3—3=E] 2l (Aldrich,

EZ2|H, A34¢W A6%, 20103

SR A

=

97%) o1, rli= oPIEUER (Samchun, 99%), a2+ tetra—
butylammonium tetrafluoroborate (Aldrich) (TBATEF) & A3
tl. 27155 482 EG&G Model 273A Potentionstat/Galvanostat
E ARSI A= R AMgE BAaAEE ghadol(carbon
paper, CP)+= TorayAF] TGP—H—-060(0.19 mm) ¥} TGP—H-
090(0.28 mm) ¢ §A44dH-(carbon fiber, CF)+ €33 TZ—-307
(BK) R E2RE] FElslal dasio] ARESISIT

HMo1580l 2§t P30T &Y. oMHEYEZ 15 mLol 3zl &
50067 M 22 0.133 M) 7} S5 whedA]] 3—SEE] el s
A TBATFE 7217+ £3lA17] & =3bdkdiel 28l Alol& 3l
(20, 50, 802)) & WIslAPIWA 7 |58s siglem FAK = 50
mV/seci I73ISITE FAPHES ARG 79 VFASe] W=
1.4~2.0 V, A71F5 AlREe] W= 9002004 2700%0]t}. 4]
A= (working electrode) 02 AR §A5E0]9] F71=1X 2 cm?©]
I ANETE 15 Solo]l B FES 115 em® 2 FAI8Iik
o] 79 detEA ) FaeAl HakE % 2 mm vie] 9] F
2 gaXE AAS o] 2 cm® AuEle] ARRBIgion] oA
golo]] D7) FE-2 1.5 cm® 18] Feic Add=w) A
4= (counter electrode) 2] 1FA2- 0.5 cm® L5 &)l 3Lk
Shrgol9) Bk 22 oMlET) ekeR AlEsIon v
e A7)kl Rkt

A7)158S =3l AA| A& (electrodeposition) FEE P30TS] ok
< A AFe) AR S48 Feiglor dojx|e ol24Rl
FAI2] Z7Htheoretical weight gain, TWG) = th& 2] (1) 2 ARt
sk3ick

194.35C

TWG = oY)
96500

7N, G= 749 74 ARe] & = FAF(coulomb) & HERY
31 194.35(g/mole) &= 24} FAREUS] 3—SHE] . WHaRkele]
A Z12]37 96500 (coulomb/mole) = H#dlo] A== Ax}e] A
Sel] oPRIFERSE 8le] dofR|E 2 ARl Aok A7 1E e
oA AR A= Wi =ol #xd= (reference elec—
trorode) 02 Ag/AgCl A= ARt

M. P30TE F949 wiFo] Y vAe] 39 SEMUeol,
JSM—670F) 02 #2319 1 88kt FTIR-ATR (Smith,
Bio—Rad digilab division FTS—165) & &lal3ith

2ot I EE

SEM EM 2M. 7|3}t 3ol 2Jsle] P30T} A2 i
Fole] B SEMO® $HEsIa 1 ARLE Figure 1] U
t}h P30T7} B9 F357] A €@aFo)o] = vja-s 23k A}
28 E310] Figure 19 (@) &} (o) oK) BofFEar Qi o]9} v]ws}o]
P30T7} A2 §-¢] wghel B 242} (b) 2 (d) ol veht Slek
SEM ARellA] oF 4= Q= nfel o] wlj118]- §hagolo] me]
P30T AP} H21=0] Qha-s o &= Qlrk ARIolA] & = Qlizo] &
2ATE Fo=7 311 PSOTE AR 3R ©4la} 22 oPdzel +
Z9= At Qar, B AZE AwA 382} P30TE) RRergA
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Figure 1. SEM microphotographs (X 200, X 5000) of carbon paper
before (a), (¢) and after (b), (d) electrodeposition of P3OT by
electrochemical polymerization.
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Figure 2. FTIR—ATR spectra of carbon paper substrate (a);
P30T electrodeposited on carbon paper (b).
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Figure 3. Cyclic voltammogram of P30T/carbon paper (a); carbon
fiber (b) during the electrochemical polymerization of 30T with
the concentration of [M]=0.067 and [Elec] =0.067.
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9] Blodl 318 45 STt ETE of7]el 971 wd 9
wEdl 750 Moz whlsk= 1390 em '] 49 AE P30T
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Cyclic Voltammetry. Z2]9ZE Zojgjedl Zejopddl £9] A
A aeRke] A7)kl Sk 11 A miyhuEel loie 2
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tizke] A=l st Aow dA Stk Figure 3& w84
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Figure 4. The yield increase of P30T electrodeposition on
carbon paper and carbon fiber with increasing cycle number.
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Figure 5. The yield increase of P3OT electrodeposition on carbon
paper and carbon fiber with the increase of applied potential.
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Figure 6. The yield increase of P3OT coating on carbon paper
and carbon fiber with electrochemical polymerization time and
electrolyte concentration.
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Figure 7. The yield decrease of P3OT coating on carbon paper
and carbon fiber with the variation of monomer concentration
at the electrochemical polymerization time 1800 sec.

Table 1. The Comparative Values of Electrodeposited Weight
Gain (EWG) in Unit of Miligram and Their Efficiency (%) to
the Theoretical Weight Gain (TWG) of Cabon Materials

CP CF
[E]=0.067 [E]=0.133 [E]=0.067 [E]=0.133
EWG Effic. EWG Effic. EWG Effic. EWG  Effic.
(mg) @ (mg B (mp ) (mg @
0067 7.8 549 102 626 4.8 475 6.0 48.0
0133 123 703 178 764 7.1 62.3 7.5 68.2
0.200 13.7 741 233 80.1 9.7 71.3 9.9 78.0
“Monomer and electrolyte concentrations are denoted in moles per liter.

The efficiency indicate the ratio of electrodeposited weight gain(EWGQG)
to the theoretical weight gain(TWG) calculated from cummulated currents.
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Figure 8. The efficiency increase of elctrodeposition of P30T
with the increase of monomer concentration.
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