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Abstract: Poly (m-diethynylbenzene-methylsilane-phenylsilane) (PDMP), the heat-resistant silicon-al-
kyne resin, was synthesized from m-diethynylbenzene, methylsilane and phenylsilane by the method
of Grignard reagent. FT-IR, NMR and GPC were selected to characterize the structure of PDMP res-
in. The curing behavior was analyzed by DSC and rheometer, and heat performance was measured by
TGA. The study shows that heat-resistant of resins first increases and then decrease with the increase
of mole ratio of phenylsilane and methylsilane. When the mole ratio comes to 7 : 4, PDMP’s heat-re-
sistant is the best. And the Ty (5% mass loss temperature) and residual are respectively 654 C and
90.3% in N,, 574°C and 34.0% in air after 1000C.

Key words: mole ratio;silicon-alkyne resin;curing;heat-resistant
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Fig. 1 Synthetic route of PDMP resin
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Table 1 Different mole rates of PDMP resin
Sample n(m-DEB) /mol n(dichoromethylsilane) /mol n(trichorophenylsilane) /mol w(S) /% w(phenyl) / %
PDMP-1 0.1 0.09 0.02 11.5 34.1
PDMP-2 0.1 0.07 0. 04 10. 6 37.0
PDMP-3 0.1 0.04 0.07 9.6 40. 5
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Fig. 2 NMR spectra of PDMP-1 resin  (a)! H-NMR; (b)* C-NMR
% 2 PDMP Wi A5G H T
Table 2 Spectra data of PDMP resin
Sample Wavenumber/cm ™! S('H-NMR) 0(1*C-NMR)
—2.8(—CH3y)
3292(—C=C—H) 0.47(Si—CH3)
77.0(—C=C—SD
3066 (PhH) 3.5(—C=CH)
PDMP-2 87.3,67.1(—C=C—H)
2158(C=C,SiH) 4.5(—Si—H)
105.5(—C=C—Ph)
1256 (Si—CH3) 7-8(Ph—H)
120-140(—Ph)
—3.0(—CHj)
3293(—C=C—H) 0.45(Si—CH3;)
76.3(—C=C—Si)
3068 (PhH) 3.3(—C=CH)
PDMP-3 87.4,67.2(—C=C—H)
2157(C=C,SiH) 4.6(—Si—H)
105. 5(—C=C—Ph)
1257(Si—CH3) 7-8(Ph—H)

120-140(—Ph)
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Fig.3 FT-IR spectra of PDMP resin
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Table 3 Relative molecular mass and distribution of PDMP resin

Sample n(m-DEB) /mol n(dichoromethylsilane) /mol n(trichorophenylsilane) /mol ~ M, /(g * mol™') M, /(g+* mol ') M,/M,
PDMP-1 0.1 0.09 0.02 2263 3055 1. 35
PDMP-2 0.1 0.07 0. 04 3014 5356 1.77
PDMP-3 0.1 0. 04 0.07 1319 1477 1.12
% 4 PDMP A5 HY A iR 1%
Table 4 Solubility of PDMP resin
THF Acetone Toluene Ether Cyclohexane Alcohol
+ + + + + —
Note: "+" good solubility; "—" poor solubility or insolubility
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Fig.5 DSC curves of PDMP resin

Kl 6 & PDMP-2 # B [ fk i J5 19 20 4 3% &
3292cm Ab By C=C—H $#1F 05 B 5 55 26 0 4k 5
PRI A S 5 T B RN . JF IR Y
EA R IE E I B — AN B dk 2 5 Diels-Alder 2
IV [ 4k 58 B V37 76 B3k F sk &k . K 2160cm ™!
Aids C=C B Si—H 5 5 5 i 45 P 2l 0 1Y) 5 3 25 W)
B/MEAAEAE . 3400em ™~ B HL O (9 45 1F 1, J2
B T A B AL T 2 oA R K . Xt E—

B E T A AL AY G A

a'-after curing
a-before curing

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm-

6 PDMP-2 # is [E AL 1 J5 L5015 &
Fig. 6 FT-IR spectra of PDMP-2 before and after curing
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Fig. 7 Rheological curve of PDMP-2 resin

AL, PDMP-2 N7y PR 0 THEEFR S A2 M
REER Si—C, Ty 15 574 C 3 5 F 73 50 WA B )i

HESABE FTRMLEML. LA .PDMP  PDMP W IR A #APERERIE N 5 iR .
100 (@ 100 (b)
_ ol ) 90+
S 2 80|
S 9% S 70l
B B
S o4t S 60t
» »
8 o2f g S0r
= = 40}
90+ 30l
88 . L . 1 20 . . . :
200 400 600 800 1000 200 400 600 800 1000
Temperature/C Temperature/C
5 8 PDMP Bfigm#kdmilizk () Z A (b))% R
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