Polymer(Korea) Vol. 20, No. 5, pp 744-752(1996)

Sulfonated-Poly(amideimide)/Polypyrrole 34 H#A 59
AZ D E4

£ % H.& & JT*t-o 9 =t
yaB s e, s
(19963 29 284 HF)

The Preparation of Sulfonated-Poly(amideimide)/Polypyrrole
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2 ¢f: Poly(amideimide) (PADE tlE¥AZ dlo] AxA TERIRI polypyrrole (PPy) el &
A as Azsart. BRAg AR AA7H JFE F=37] st PAIY +x9 sul-
fonate7] & %3}3 sulfonated poly(amideimide) (SPAI) olo]@ k=t & A ZFdHon =Y
olo] 7|AAE, 944 A4 vx= A AU £F B s BE=24, 7IAH 44,
cHE 5 52 uu AE3l PPygt SPAIS] AA7|4 Q189 f-F& HF oz I
on, BEAg Azl tEYPA0) FF, ASA /&0 A2, ¥HgAIZE Fo] AR X
= gd8e Axsinh. a1 Aa, o EYUEZ/HEE (90/10) SviAA¥6lA pyrrole?] F¥o]
7b¢ 2 dojton, of 2wt.%2) PPy7} SPAI iEZ 20| F@=2E W 7x1072S/cme} 4
NAEEE Jepi AT

ABSTRACT: A conducting composite of poly(amideimide)/polypyrrole was prepared. A sul-
fonate group was introduced into the structure of poly(amideimide) (PAI) in order to en-
hance the coulombic interaction between each phase of composite. The effect of ionic group
in sulfonated PAI was monitored by mechanical and thermal properties measurement. The
presence of coloumbic interaction was indirectly monitored by the examination of morpholo-
gy, mechanical properties, dopant of composite materials. In the preparation of a conducting
polymer composite, the effect of matrix, oxidants/solvent system, and reaction time on the
conductivity was examined. As a result, acetonitrile/methanol (90/10) was the best solvent
to polymerize pyrrole, and the conductivity was reached to 7x 1072 S/cm with the incorpora-
tion of 2 wt.% of polypyrrole into the matrix.
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Sulfonated-Poly (amideimide)/Polypyrrole =4 2§z A=z ¢ BA
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Al ok PAI &= TMAC (trimellitic  anhydride
chloride) /ODA (oxydianiline) /m-PDA (m-phenylene-
diamine)& 10/6.5/3.52] mole ®¥]2 FA sty on,
100 CollA 24412 AF 7z AR} Al z2H
PAI¢] imidization #&& ¢ 90% Pz D=
Aoz 45 + Yoy, g 0.3dL/g (DMAc,
@ 30 C)olqlt.

54 DMSO, DMF, DMAc %<& CaO, P,0Os,
CaSO& A7t ¥x, FE3) atg I3 ZH3d9
A3t} Sodium hydride®} 1,3-propanesultone
< adl2 A3l T}. Pyrrole 150 mesh 27]9)
%A aluminum oxide® AA| 8l AT ZF3slo A}
434

DX MA(SPAI 2 BtAM. PALY] metallation
W& F5 DMSO9} NaHe wgoz gAw
dimsyl &0]&& o|&3¥ o9, sulfonate 7]%= 1,3-
propanesultone#¢] 7] & wkg- o 7 w9)Er}(Fig.
1). 2% 2223771 89 de AF oil bathe)
1000 mL 37 ZtAzE AX3la A% FAE &
A43ldl ¥kg7]dl DMSO¢t NaHE 41 80 ‘CollA
2/ FL BEAIA =@M dimsyl o]LS A|Z
it ¥hg71E 40 T2 Yg3le )9 PAIE R
7Felar 24A12F whg-Ete] Aol AE T W Y
el polyaniong AZzF F &EIAY 13-
propanesultoneg H7}sle] 2L Lxda 724)71
Bhg-3te] 182 A A S TEC. o] 98 vEe
o HAAAL F o73led diethyletherd& Alg-31d
FaHE AE F A AZAGNA 70~80 TR 244
7t 5% AxsY.

Hxd SExizo 58y N=. SPAIs} PAIS
DMF| &&1A]7 <k 50~200 san F7A12} YEL &
9 Fx3o] pyrrole/acetonitrile (10/90, v/v)<
DA S oF 9AIZE T FFAI F FeClgn},
(NH,) ;5,05 4}3lA1 & 1 M2 w|gkgo]} acetonitrile
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Figure 1. Reaction scheme of SPAI preparation.
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Figure 2. FT-IR spectra of PAl and SPAL
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Figure 3. TGA thermograms of PAI and SPAIL

Table 1. Solubility of PAI and SPAI Ionomers

(+) Soluble, (—) Insoluble *: ( )% of Sulfo-
nate Group Incorporated

solvent PAl SPAI(41.2%)% SPAI(20%)*
OMF - e i
DMAc + + +
DMSO + + +
water — - -
m-Cresol — + +
water/THF(40/60) — + -
chlorohenzene — ~+ —

o] T olFS #&HA FUth.

8sll. PAI®] %9 alkyl sulfonater]7} X%
H Fol= g =] Wyt e S4719 =9
o2 Q3] Hrt SAo] gufol F g3EHE HHS
vehl il 9o sulfonation degreed] wW& ztzte]
8l 5442 Table 13} 2t}

SPAIS] Z|AIX MEl. Fig. 4= PAIe} PAld &
Z71E =93 SPAIe] &8 -y Mo},
100~200 zm 571¢] 1x5cmo] AL A}gated
ZA" 8 -8 JFMA = sulfonater]e] E£¢)
Jd WE w©d&e wste BATR ggron AN
o] Tix FUHEAL FEH o] AAEY . o)} e

A2 Tl 2 FIAF 2R FH o)
2718 A @A Qo b 4Yd, f4
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Figure 4. Stress-strain curves of PAI and SPAL
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Figure 5. FT-IR spectra of SPAI and SPAI/PPy
composites.
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Z7}3te) uwiel PPyel 3ol F7ksld SPAIT/
PPyt ztel 2% A3 4ol #dg ¢A =9
SPAIEE WRolA A4S xefshd = A&
I AAAEE 22N Ao A4d.
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Figure 6. UV spectra of SPAI/PPy composites.
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Figure 7. Stress-strain curves of SPAI/PPy compo-
sites.
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(a) PAI/PPy

(b) SPAI/PPy

Figure 8. SEM images of PAI/PPy and SPAI/PPy
composites.

A ARgsle] 2ol Jhesith. HHAN7) A
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AMe ARatede] PPyrt @S 39 oF2%
Aozt FolXE d4do] AT F= st weiM
PPyE 4% W HH9| potentialg 3= o] F
83ttt B AR M, ferric chloride £942] Az}
2 (oxidation power)g A3 fujo] Mejoz =
Aslgc}t. Acetonitrile €94 SCE (saturated
calomel electrode)E 7|&F o2 3 u FeCl,o] A3}
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Figure 9. Conductivity of SPAI/PPy composites.
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Table 2. Energy Dispersive Spectroscopy for

PAI/PPy and SPAI/PPy
specimen PAI/PPy SPAI/PPy
W composite composite
Cl 80.6% 28.5%
S 0.0% 52.2%
Fe 19.4% 19.3%
Fe/anion 1/4 1/4
Fe/Cl/S0, Fe,Cl, Fe,Cl; 5(8037), 5

PAI/PPydlMe EBE foleoz Cl™ule] 3y
A2y, SPAI/PPydldE Cl™ 7 28% AT F2E
I 807 & 52% A=E AiFoz §e o] A
st ©]A & SPAI/PPyd|lME SO~ ¢} Clm 7t &
Aldl =RER 283l glod, Ad ez SO, 7}
o B2 ¥FE& AXEe AL dFsa Qo). o9}
22 A2 PPy Fdo] dojd o WA=E ClI-
9] d¥-+= hard-soft acid-base interactiono] ¢)&}
o SPAl¢| sl 2¢] ionic group (-COO~Nat,
-SO;"Na*)ell EAj3h= Nat o} 23l & o U4y
& Na*Cl 9 saltg 43 =n, =HE ol
9] e mER XA -COO™ 8} -SO,™ 7} B33y

2oz AZHO oleid Antz AskE PPyt o}
SPAle EAjsts gol&7| 7te] 2% 43 F49
EA7} - ez FAagc).

Holstsixoz FeEl SeRiEe MY ME.
PPy A71318H4Q 23189 A4 Fd 4 PPyl
d WAE A3 F3E sy A EAs=
R Fol&e f&9ol BAsA "ok ay
SPAI$} o] siP Al jEY A go]o] EA3ln
A Bedle O Pl Uehd & Urth o] Lo
Sl PAl9} o]2o] 4% SPAIE o|&3ld =3
8 PPy S48 CV (cyclic voltametry)& o]
&3l B39 o, Fig. 10& SPAI/PPys} PAI/
PPye] CVolt}. =7]d] FAME potentiald| A pyr-
role ©AF 2¥ (a) (4 950mV vs. Ag/
AgChydlA  2dslslo] Ffto] o|Roxm F3
PPy7} oAl 8450 S35 potentialo] FALE of
© AHA%E g2A b)) (F 0mV vs. Ag/
AgCDllA 233t AF71 vlAlstAl Yebda, pyrrole
DFA 7 950 mV o) 3ol A BT} 44 28y o]
oXt}. Al&3le potentialo] FAlgo| wata] PPy
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Figure 10. Cyclic voltamogram of PAI and SPAI cast
Pt electrodes in pyrrole/LiClO,/MeCN solution.
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