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Abstract : Polyphenylenes as new polymer matrix precursor for carbon/carbon composities materials
were synthesized and their thermal stabilities were studied. 1,3- and 1,4-diethynylbenzenes(1,3-DEB
and 1,4-DEB) as the monomer were synthesized by dehydrobromination of 1,3- and 1,4-bis(1,2-dibro-
moethyl)benzenes(1,3-BDEB and 1.4-BDEB) as an intermediate of the monomer, which were prepa-
red by treating divinylbenzene with bromine. Poly(diethynylbenzene) which can play a role as a poly-
meric matrix of the composite was prepared by thermal polymerization of 1,3- and 1,4-DEB, respecti-
vely. Copolymers of phenylacetylene and DEB were also prepared. The structures of monomer and
polvmer estimated during the synthesis were identified using IR, NMR and elemental analysis(EA)

techniques. Their thermal stabilities were estimated using a thermogravimetric analysis.
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Fig. 1. IR spectrum of 1,4-bis(1,2-dibromoethyl)ben-
zene.
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Fig. 2. '"H NMR spectrum of 1,4-bis(1,2-dibromoethyl)
benzene taken in CDCls.
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Fig. 3. IR spectrum of 1,3-bis(1,2-dibromoethyl)ben-
zene.

Fig. 4. 'H NMR spectrum of 1,3-bis(1,2-dibromoethyl)
benzene taken in CDCl;.

Polymer (Korea) Vol. 17, No. 1, January 1993



Fra/gs BERAEE MR 2ea e s g4 B A7)

BDEB¢] a9zt vie} & dx8t9ch. S ¥ =
=& 62~64TCo| Yt

1, 4-Diethynylbenzene

1,4-BDEBE 73t |7]4e] potassium t-buto-
xide& *2]3te] HBrg A3l
group =43t Th

Fig. 59] IR-spectrum-g X benzene? para X
313 EA peak”} 840 cmlol], acetylenic 449 =
C-H peak7} 3250 cm™o)) 9lom C=Cg] peak+ 20
80em ol A ohp Al Yehghow ozl btz
7} ti&o]7] wEo|ck. Fig. 62 'H NMR spect-
rum°ﬂ* = phenyl group®] 7.5 ppmoll, acetylenic

%7} 3.2 ppmoll WEREO B peake] HAH|E 2!

18, 1,4-DEB9] #4 dzpn|el & dx)3tgon,
o] B4 e 92CH

1, 3-Diethynylbenzene

1,3-BDEB-Z 74712 Ae|sta 78~82TeiA 3
& Fiste] A9 1,3-DEBE duch o] =
2] IR spectrum$& ¥43 ZAAZE Fig, 79 Yehy
2}, Acetylenic 449 =C-H peak7} 3250 cm’®

Wl Ao} acetylenic

3000 2000 1600 1200 800
(em™)

Fig. 5. IR spectrum of 1,4-Diethynylbenzene.
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Fig. 7. IR spectrum of 1,3-Diethynylbenzene.

/L 1L

9 8 7 6 5 4 3 2 1 0
(ppm)
Fig. 8. 'H NMR spectrum of 1,3-Diethynylbenzene ta-
ken in CDCl;.
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Fig. 9. IR spectrum of copolymer of 1,4-DEB and phe-
nylacetylene synthesized at 130C for 7 hours. The ra-
tio is 1: 4.
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Fig. 10. '"H NMR spectrum of copolymer of 1,4-DEB
and phenylacetylene synthesized at 130T for 7 hours
taken in CDCl;. The ratio is 1 : 4.
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Fig. 11. IR spectrum of poly(1,3-DEB) synthesized at
130T for 2 hours.
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Fig. 12. '"H NMR spectrum of poly(1,3-DEB) synthe-
sized at 130T for 2 hours taken in CDCl;.
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Fig. 13. TGA diagram of poly(1,3-diethynylbenzene)
solid line : at 160C, dashed line : at 130<C.

0 200 400 600 800
(T
Fig. 14. TGA diagram of copolymer of 14-diethynyl-
benzene and phenylacetylene(rate 1 : 2). solid line :
at 160°C, dashed line . at 130T.
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