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Abstract: A silicon-containing propargyl ether of bisphenol A (PSPE-A) was synthesized by the polycondensation
of bisphenol A dipropargyl ether and chlorosilane, and a diacetylenic benzene end-capped silicon-containing
propargyl ether of bisphenol A (DPSPE-A) was synthesized by two step method. Then the bis(triphenylphosphine)
nickel dicarbonyl, octacarbonyl dicobalt, and bis(cyclopentadiene) cobalt were used to catalyze the curing of the
PSPE-A and DPSPE-A resins, respectively, and a carbon fabric (T300CF) reinforced silicon-containing propargyl
ether of bisphenol A resins was prepared. The thermal curing and thermal properties of PSPE-A and DPSPE-A
were characterized by differential scanning calorimetry (DSC), thermogravimetric analysis (TGA), and dynamic
thermomechanical analysis (DMA), and the mechanical properties of the PSPE-A based composites were studied.
The results show that end capping with diethynyl benzene can increase the thermal properties of PSPE-A resin.
The three catalysts can all decrease the curing temperature of PSPE-A resin, and the initial curing temperature of
PSAPE-A and DPSPE-A decreases by about 130°C and 60°C after using bis(cyclopentadiene) cobalt, respectively.
The flexural strength of the cured PSPE-A and DPSPE-A is 35.8 MPa and 27.8 MPa, respectively. The flexural
strength of T300 carbon fabric reinforced PSPE-A and DPSPE-A composites is 458.2 MPa and 287.6 MPa,

respectively.
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Tab.1 DSC analysis of PSPE-A resin and

catalyst-containing PSPE-A resins

A TC o T,/C  T/C  AH/Ng AH/I)
PSPE-A 2442 2911 3164 — 793.9
PSPE-A-C1 1492 2464  262.1 — 1 550.0
PSPE-A-C2  171.6 2759 — — 1390.0
PSPE-A-C3 1144 1421 2812 2275 455.8

M 4 F13 10 LUE B, PSPE-A [ [ 46 75 2 Lk
e IR R EL A A it 2 B T A A8 S I SR U
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2 h+330°C/4 h; PSPE-A-C1 1 PSPE-A-C2 [ [l 1k T
Z:9170°C/2 h+210°C/2 h+250°C/4 h; PSPE-A-C3 [
&l 4k T. 2 140°C/2 h+200°C/2 h+230°C/2 h+250°C/
4 h.,

DPSPE-A # JI§ il DPSPE-A-C1.DPSPE-A-C2.
DPSPE-A-C3 [ DSC i 2 L1 5, 73 #r 45 R A1 T35 2
Ho A5 TSR 2 AT LA i, £ 2 5L 35) i 1Y DP-
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(150~220°C)H AR, 310°C 72 A7 B B U 2 b
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Fig.5 DSC curves of DPSPE-A resin and
DPSPE-A resins with catalysts

P —
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Tab.2 DSC analysis results of DPSPE-A resin and
DPSPE-A resins with catalysts

IR T/C T,/C T,C AH/(J/g)
DPSPE-A 203.5 234.1 310.6 1038.0
DPSPE-A-C1 191.1 266.7 — 941.0
DPSPE-A-C2 163.7 235.1 — 822.9
DPSPE-A-C3 145.0 2538 — 844.7

Th, AR J5 A4 i (0BRSS5 A% . AR S I8 7T DLE
i, Cata-1 fl Cata-2 1 1k DPSPE-A [¥] [& 1k ;s v R 45
1A TR U 5 W [ A IsE A B i) B el R 2R S SR B IR
N 55 By £ Jo 2R 1 A S N A2 (] INE AT .
Cata-2CJ\FtJE ) 4k 1) DPSPE-A M4 Jig [E AL 1) T,
T EEL140°C 1M T, FE A — B, 1 WAL 7))\ e ik —
i %F DPSPE-A 11t 44, [E] 44 S B 2% SR B o AR 4
DSC 73 #r 45 5 , DPSPE-A # JIg 1 il 4k 1. 228 170°C/
2 h+200°C/2 h+230°C/2 h+250°C/2 h+300°C/0.5 h;
DPSPE-A-C1.PSPE-A-C2 f1 DPSPE-A-C3 [ [# 1t T
2N 170°C/2 h+210°C/2 h+250°C/4 h.
23 B BERIRTEE M

4 PSPE-A Bz 25 fHe A4 771 FR A% I [ 40, Ji5 30 AT 4
FEsE M M7, BT A3 TGA B2k LI 6, 0 BT &5 SR 41 %
3. M 6 A1 3 0] U e, FH A A0 77 6 Ak [T 44 1)
PSPE-A 4 if 5% # R B B (T, O 3H — € M MR,
v PSPE-A-C3 [ LW 1 Tys T B 29 10% s 1fii X T
800°C 7% B 3 (Y 400 ) » IX Cata-2 i 4k [ 1k ) PSPE-A
W i W 47 P& A , Cata-1 A1 Cata-3 fi 1L & 1k ) PSPE-A
BRI B BT, & T 60%. 1t BH4H 4k [ 4k PSPE-A
W G TR B HRY ] A R i 2 1B &5 A AR S PR AIC T ]
1 PSPE-A FT ¥ ) [ AL AZ Bk 4 4 5 I U8 4 ) 1
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Fig.6 TGA curves of cured PSPE-A resin and cured
PSPE-A resins with catalysts

#3  1E1LELR PSPE-A W AEH) TGA HiiE
Tab.3 TGA analysis results of cured PSPE-A resin and
cured PSPE-A resins with catalysts

e T,/C Y00/ %
PSPE-A 4215 58.7
PSPE-A-C1 390.3 61.8
PSPE-A-C2 358.7 57.2
PSPE-A-C3 3775 60.7

J& #Fa g MR T PSPE-A, iX 2 h F 76 3 £ b 5L 2K
S [ A0 S B T R T 5 2 (10 57 PR Ak A T HL 3 Akl
T AL 7 1L DPSPE-A B JIg [ 4k I £ b 3 58 5L [3] 16
AT TE B 2 1K) 95 0 S5 R SR A

—=—DPSPE-A
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—+—DPSPE-A-C2
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S 90
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&= 80
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Fig.7 TGA curves of cured DPSPE-A resin and
cured DPSPE-A resins with catalysts

#F4 EUFIE L DPSPE-A WASHI TGA BB
Tab.4 TGA analysis of cured DPSPE-A resin and
cured DPSPE-A resins with catalysts
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ik 14D [ 40 Jsz I8 A = SR A R 75 A L At 19 44 £ 7]
HE A e TR 25k 1K P [ 40 e B A = 5 A A R R &
LR M L 2 I A5 RN, i BRI IR IR B RE T B
F 2, Tk 7 T A A A [ A0 B AT 4R s [ A0 AR RS
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Tab.S Mechanical properties of cured resins

R SR /MPa 2 B /GPa b EE/(K)/m’)

PSPE-A 35.8+1.8 3.440.2 4.14+0.16
PSPE-A-C2 33.2+2.2 3.1+0.3 4.18+0.37
DPSPE-A 27.8£1.9 3.2+0.1 3.27+0.22
DPSPE-A-C2 29.4+1.2 3.6+0.1 3.35+0.10
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Fig.8 DMA curves of cured PSPE-A and DPSPE-A resins
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Tab.6 Mechanical properties of

T300CF reinforced resin composites

ARPENE TSGR/ MPa TS IIBTR/GPa SR IR BT 58 /M Pa
PSPE-A 458.2+10.6 48.12.3 32.1+1.0
PSPE-A-C2  387.1%7.7 38.2+4.4 29.5+0.5
DPSPE-A 287.6+8.5 29.3+1.2 20.2+1.1
DPSPE-A-C2  298.2+6.7 28.243.2 22.9+0.9
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