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[
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HFHE dFe EAS dFMT I3 ok

01011 wel && A Eokdl A polyacetylene, polyaromatic, polyheterocyclic S
o A7AEHY AEAE T/ AM IF7 23] W8HO gas sensor, ion
sensor, electrochemical biosensor Fof 451 oy B dFoME A7 dx
A n# 2 poly(aniline-thiophene) copolymerE &4 38t3n diskAe] Az Az
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2.1. Poly(aniline-thiophene) copolymer? ¥4

Copolymer< starting material 2 aniline® thiophene® A}-§3% ¢} Catalyst&
anhydrous iron(Il) chloride(FeCls)®} w2 chloroform(CHClE A}&54o
aniline? thiophene® FF#A1# poly(aniline-thiophene) copolymer® 432
o}. Copolymerization®] 4 4¥t-g scheme? Fig. 1ol Jebuidch

Anhydrous FeCls, 40°C, 20hr

0 O -
8 Chroform, Bubbling with air
FO--LO

S n

Fig 1. Synthetic scheme of poly(aniline-thiophene) copolymer
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Polyaniline# polythiophene® 77t HA7]AEAE Hol:= uEAoH
semiconductor G A71H EAQAE RAFE EIE €A g2 9477 AP F
AR nEAOIY Al tdhd Bl ik

uetr 2 A7 A= aniline?} thiophene® copolymerizationd] ¢ x.ch <t
Ay A2 39 poly(aniline-thiophene) copolymer® ¥4t AEAA 9
AEEAR ol g4

T4 3ye FAE 931mg(091me, 10mmol)e] aniline 421mg(0.275m¢, Smmol)
2] thiophene® reflux condenser’t 942 ¥® 50m¢ € #9) three-neck flaskoll F<
stk ALEEE fulE= 30me] chloroformo]l™ catalyst® 2.433g(15mmol)9]
anhydrous iron(Ill) chloride®]t}. Flask®] %% neckol = air pump® 9Z2¢ &
GEo Hd3 AX9 glass tube®E 53 Al bubbling 3l Ftt.

Oil bath(Si oil) “%+9lA4 magnetic stirrer® 40ColA 719 2 muksig, w
EFEL AFE AFNE gy wbg AZEE 20A7F A, ¥EE A7
o] wel air pumpol 23 bubbling®l 23 chloroforme] 433 Fuw &%
o} wbg Aol A ¥ 30me] FFHFTE flaskdl 718l &5 & 100T7HX F
7HA7IH 0E T F ojF ¢ @49 IAHFEELE AqHgT FFEL 30
Conc.-NHsOHYl 23 3 A|ZH5-<t stirringd] £

Filter funnel(G3, Duran)& AF&3t9 filteringd ¥+ F
Soxhlet extractor® Ab-&3lc] acetonel 2 F&H o] F-Mog
tt. FEFEE 2443 FQF dryingAl ¥ Fe A% 2 7|E E¢
3 2N-HClall 3087+ #oF£},

HCI9) boiling #A) A poly(aniline~thiophene) copolymers self-doping 5 <
A ™ electroconductivity?] #4& 7lA2th T3 FEFE9 catalystZ AHE-SH o
extraction | FollE iron 59 ELEo] AAHARAG. AL filter
funnel2 AZAIA oA 3 W FEI

HEFARFOZ drying tubedA 40T, 1072 torr2 ZYAIA vacuum pumpE
drying ¥t} Vacuum drying< product®] Abs Wbz @ EMA] spectrumd] 9
& E45AY AP A FH FEAH dE HO $9 TAHAES AA
a7] fa AAE

Al o oo

42 AR
g Wrx 2E9
g8 AAG7 9

2.2. A2 AA A=

34 ¥ poly(aniline-thiophene) copolymerE vacuum drying ¥ powder 42}
copolymerE 130 F3 Wl ¢ 0.3g Y& hydraulic pressol A 10t9] 7+
o2 A 1t9 disk2 438tk 4BE copolymerE methyl alcohol2 )3 &
5T A¥E diskdl Aud-g& 98O 2 electroconductive adhesives2 A2t A
=& FA4st Z22ANE AFSA

2.3. Poly(aniline~thiophene) copolymer®) #34
4@ poly(aniline-thiophene) copolymer®} Product:= 319mg¢] black powder
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o] FHZ 24%9 F&& YA §4¥ ERL characterizationdt 7] $ &l
FT-IR spectrometer®] 93 #2418 $33 gt FT-IR spectrometer(BIO-RAD)
o ¢l& KBr-pellet ¥ &9 transmittance mode® &4 5 A,

Poly(aniline-thiophene) copolymerE KBro & 3wt(%)% =2 agate mortar®l
A sample® ©"E4SZ 3t ¥ hydraulic pressolA oF 108 7F 10tone] ¢HE &
Fo] 130 disk} o2 AYFMEYT o)RAE 600~4000cm 9] wavenumber
Aol X ZA3e Fig. 2.9 YeER A

4008 15T 3968 CHH 2088 188A 1668
wayenunber cm—1

Fig. 2. FT-IR of Poly(aniline-thiophene) copolymer
m 434 2 »3

FT-IR® =X 4d3} starting material?] aniline®} thiophenedl Al ez 949t
A E2E peake] BA 2 peak shift 3913 Table 1914 Yeldule} o] Y4
548 %3 poly(aniline-thiophene) copolymer’} &4 ¥ A& ¢ 4 Ut
Poly{aniline-thiophene) copolymer ZZAM = 10~100% RHY <55 3}lol] A
10~6000Q 9] AU E BT o Fig. 3% Zo] &% 75%RHoI A &
A3 AFAErt e SAHSIAY. oA EAAHQ] ArHAxAy nERQ
poly(aniline-thiophene) copolymer7} &% & BHd3 Mz o] Fo thst &
dlaclez A3l AFPWE Yeluin d2A 229 agfo o F
A% A714 At dede o2 AEdH

)
4

Table 5. The result of elemental analysis of aniline-thiophene copolymer

Elements C H N Cl )
Calc’d 63.89 4.36 9.31 11.79 10.66
Observed 65.07 4.59 10.84 10.21 9.07
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—e— Poly(ariline-thiophene) copolyrrer

0 10 0 3 40 % O 0 80 D 100
RH%)

Fig. 3. Electrical response characteristics of poly(aniline-thiophene) copolymer
dew-point sensor

V. 328

Poly(aniline-thiophene) copolymer® #A35l3 dZAMZ A} o1 EAHS
3% A3} poly(aniline-thiophene) copolymert B33 ez YAl S80%RH °]
Aol A n4dE AWy F2AMEA FASNY ZFAE MY FEH A
EAd 98 Fxd dF Hold ZEE YEdoZH A2 P2 Ao AN
AR Atsd

FAE AxA 28R ARE FAY] BA, Az AW 5o FHPok o] &
JbeAdo]l ml$- EL FolEA <AAFH oL Eokd Uit 7Y MMAREA
SEYEH, 9,

A"G S A3 AEJe AFE ASE dAQojth

V.

u}'l_l'

e
)

3L

1. C. L. Young et al, "Electronic and Magnetic Character of Aniline-
Thiophene Copolymers”, Macromolecules, Vol. 23, 3236, 1990.

2. P. T. Moseley et al.,, "Sensor Materials”, Paston Press Ltd, London, 1996.

3. A. F. Diaz et al, "Electrosynthesis and Study of Conducting Polymeric
Films”, Conductive Polymers, Plenum Press, New York, 1981,

4, S. Lomperski et al, "Dew-point Measurements at High Water Vapour
Pressure”, Meas. Sci. Techmol. Vol. 7. 742, 1996.

5. N. E. Agbor et al.,, "Polyaniline Thin Films For Gas Sensing”, Sensors and
Actuators B, Vol. 28, 1173, 1995

6. Y. Sakai et al.,, "Humidity Sensors Based on Polymer Thim Film”, Sensors
and Actuators B, Vol. 35-36, 85, 1996.

- 282 -



