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ABSTRACT: Schiff's base monomers of 12 different structures end-capped with terminal
phenylacetylene groups have been synthesized by the reactions of o-, m-, p-phenyl-
ethynylbenzaldehyde (PEBA) and 44 -methylenedianiline (p~-MDA), p-aminophenylether
(p-APE), p-aminophenylsulfone (p-APS), and p-aminophenyldisulfide (p-APDS). The first-
stage thermal polymerization was carried out at a melting point of each monomer in an air en-
vironment. Since the monomers are changed to viscous liquid during the first-stage
polymerization, they could be fabricated and solidified into moldings, castings, and prepregs.
The processing temperature range was varied to a great extent with the monomer structure.
The second-stage polymerization was carried out with the polymers from the first-stage
polymerization by increasing the temperature to 800 C in an inert environment. On this heat
treatment, the polymers became electroconductive showing a bulk conductivity of 107!~ 107%
S/cm. Monomers synthesized by o-PEBA could not form the conjugated three-dimensional
matrix due to the thermal decomposition during polymerization. These conductive polymers
did not lose their conductivities even after exposure to an air environment.

Keywords: conducting polymers, terminal phenylacetylene, Schiff's base monomer.
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FTIR, cm™ (KBr pellet)

"H NMR, ppm (CDCl)

UV/VIS element analysis, %¢

Schiff's  reac.
e _ CH=N Ar-H -CH,- (THF) )
base yield, % C=C CN=N Ar-O-Ar SO, o 2H m 26H s2H maxnm H N
oPPMDA 77.9 2216 1620 - - 7.9 7.1-7.8 39 288 89.48 551 5.01
mPpMDA  80.3 2142 1624 - - 85 7.3-8.0 39 298 89.71 5.31 492
pPPMDA 78.6 2222 1609 - - 85 7.1-8.0 39 325 89.74 5.33 491
oPpPAPE 929 2216 1620 1250 - 7.9 7.0-7.8 - 293 87.12 4.97 4.74
mPpAPE 97.2 2213 1623 1250 - 8.5 7.3-8.0 - 295 87.32 492 4.83
pPPPAPE 93.6 2215 1610 1250 - 8.5 7.0-8.0 - 326 87.68 4.96 4.82
oPpAPS 816 2214 1593 - 1164 8.4 7.1-8.0 - 292 8062 463 458
mPpAPS 92.3 2214 1628 - 1166 85 7.4-8.0 - 298 80.71 448 453
pPPAPS 77.2 2214 1597 - 1166 85 7.4-8.0 - 321 80.84 4.42 4.54
oPpAPDS 83.1 2216 1620 - - 79 7.0-78 - 298 80.64 4.€5 455
mPpAPDS 994 2218 1620 - - 8.6 7.1-8.3 - 272 80.70 4.49 451
pPPAPDS  86.7 2214 1604 - - 8.6 7.0-80 - 324 80.62 457 454

? Calculated value: for o-, m- and pPpMDA ; C, 89.86%, H, 5.26%, N, 4.87% ; for o-, m- and pPpAPE ; C, 87.47%, H, 4.89% N, 4.86% : for

o-, m--and pPpPAPS ; C, 80.75%, H, 4.52%, N, 4.48% ; for o-, m- and pPpAPDS ; C, 80.74%,
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H, 452%, N, 4.48%.
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Figure 1. DSC thermograms of (a) oPpMDA, (b) oPp
APE, (c) oPpAPS, (d) oPpAPDS, (e} mPpMDA, (g) m
PrAPE, (h) mPpAPS, (i) mPpAPDS, (j) pPpMDA, (k)
PPPAPE, (1) pPpAPS, and (m) pPpAPDS.
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Figure 2. TGA thermograms recorded under a nitro-
gen circumstance : (a) oPpMDA, (b) mPpMDA, (¢) pPp
MDA, (d) oPpAPE, (e) mPpAPE, (f) pPtAPE, (g) oPp
APS, (h) mPpAPS, (i) pPpAPS, (j) oPpAPDS, (k) mPp
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Figure 3. TGA thermograms recorded under an air
circumstance: (a) oPsMDA, (b) mPsMDA, (c) pPp
MDA, (d) oPpAPE, (e) mPpAPE, (f) tPpAPE, (g) oPp
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Figure 4. Isothermal polymerization rate curves of
(A) mPpAPE at (a) 135, (b) 180, (c) 230, (d) 270, and
(e) 300 'C, and (B) pPrAPE at (a) 270, (b) 280, (c) 290,
(d) 300, and (e) 310 C.
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