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Abstract: The B7/S157 basalt fiber reinforced phenolic composite and G/S157 glass fiber reinforced
phenolic composite were investigated by high temperature thermal analysis, thermodynamic calcula-
tion and composition analysis on the high temperature reaction products. The results show that the
iron in basalt acts as the catalyst which changes the carbon-silica reaction process, decreases the reac-
tion temperature and improves the reaction endothermic effect. The analysis results of basalt fiber re-
inforced phenolic composite are different from those of the glass fiber reinforced phenolic composite.
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The thermal analysis curves of B7/S157

and G/S157 composites
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Table 1 The thermodynamic data of some relative compositions
Composition ArHY, (298, 15K) S9,(298. 15K) Cp.m/(Jemol 1« K™1) (298. 15*2(?00}() ‘
/(kJemol 1) /(Jemol™1eK™1) a b +10° c*107° d +10°
C(s) 0 5. 740 0. 109 38.940 —1.481 —17. 385
CO(g) —110. 541 197.661 28.409 4.1 —0.46 0
Si0; (s) —907.01 45. 87 71.626 1. 891 —39.058 0
SiO(g) —100. 416 211.569 29. 824 8.238 —2.063 —2.28
SiC(s) —73.22 16.611 50.79 1.95 —49. 204 8. 205
FeO(s) —272.04 60. 75 50. 802 8.615 —3.310 0
Fe; O3 (s) —825.5 87.45 98. 282 77.822 —14. 853 0
28.1759 —7.3187 —2.8959 25. 0419
—263. 454% 255. 8109 619. 2329 0®
~ —641. 9059 696. 3399 0@ 09
Fe(D) 15. 544 36. 175 . N N p
1946. 2559 —1788.335@ 0w 0w
—561.9329 334. 1439 2912. 1149 0®
23.9919© 8.3600 0® 0©

Note:([D298-800K;@800-1000K; @1000-1042K; @1042-1060K; ©1060-1184K; ©1184-1665K

2 . .
Abpo Bcpor By TN (14)
Table 2 The standard heat of formation and 2 2 6
Gibbs free energy of the reactions :Con(T) T s
Reaction A, Hy(1100K) AGL(1100K) A, HY (1560K)  AGLL (1560K) Jemol K™ ';AC, . (T) T
equation /(kJemol ') /(kJemol ') /(kJemol ') /(kJemol 1) ,J'mol LK ! ,ArH?n(T)
5 585. 117 205. 149 674. 907 148. 200 T ( ),
@ 410 341 227. 395_; 509. 278 —45. 989 KJemol s ALY (T) T
(3 505. 071 132. 475 604. 481 77.150
) 578. 526 191.611 670. 268 131. 490 sJemol " ;AGL(T) T
(5 1355. 322 699. 899 135. 304 426. 835 JkJemol ' sasb.c.d T
6 496.137 272. 266 495. 052 178. 985 -
%) —80. 046 —72.674 —70. 426 —71.049 ’ Jemol ™ ’
(8) 173. 711 —2.660 168. 144 —75. 462 Jemol K ?,Jemol '« K, Jemol K ?; Aa, Ab, Ac,
) 499. 984 —51. 7487 459.546  —131.765 Ad T
) 411. 406 —67.704 506.763  —167.067
, Jemol K™ ',Jemol '« K2,
Jemol " K,Jemol e K™?,
A?Q'I(TB—298.153) a2 AG (<0 ,
" . 2 G/S157
! AC, ., (T) ’
0 T — 0 2 X lr— J p. m T
BeSn (T = A5y (298 15K | == ——d 1100K (1)~ (6) :
= AS2(298. 15K) + Aa(InT — In298. 15) + (1) AGL(TH<0, SiO
AT = 298.15) — de(o — L) + ’ (1 (2
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