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Fig. 1 FT-IR spectra of samples treated at

different temperatures
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Fig.2  Schematic illustration of silicic acid

dehydration-polymerization
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Fig.3 TG-DSC curves of the mullite/silicate bonding material
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Fig.4 XRD patterns of samples treated at

different temperatures
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Table 1 ~ XRD data of samples treated at different temperatures
Ab 3 20/(°)

I/ C (110) (100) (011) (210) (001) (220) (111) (021 (201) (121) (041)
120 16. 58 21.90 26. 14 26. 44 31.12 33.38 35.34 37.18 39.50 41.00 57. 64
400 16. 64 21.90 26.18 26. 50 31.18 33. 46 35.38 37.20 39.50 41.04 57.70
600 16.52 21.82 26.08 26.38 31. 06 33.20 35.26 37.06 39.40 40. 94 57. 60
800 16. 28 21.48 26. 06 26. 08 30. 82 33.02 34.98 36. 80 39.08 40. 66 57.34




- 70 - A TR 24 (B AR )

2010 4

Gy AT I 4 BTN AR A AR AR SR A AR AR OF
A AP (R B S b A AT S 0 B AE R R BE 0 A
I AR s Scherrer J5FE AT SR I F-HRiAR D

D =K\ /Bcosh
i, K =0.89(Scherrer ¥ %%) , A =0. 15418 ( A 4f 4k
P B AT ST 08 1 2 0 58 (I E ) , 0 A X6 E 19 41T
AL

MR T R B AT LU S Bk A A3 S 0 ) T AR A
Wi A 3 I BB T 1l /N AR BE D 1 A% B o H AT R Bk
A7 i AR A5 Ak B BE A R A G R AT R 2
H T Bl A B BE A R A R o RE R A K 4 G T
PR A S S0, AR R (R DR i SR A R A
AWK,
2.4 ERA/FEBERTEEM R MAS-NMR 43 #7
2.4.1 ”Si MAS-NMR

120 F1 400 °C 4b B 3oF (%) B 5 477 ST MAS-
NMR J34f7 , &5 R WA 5 PR o 50K 1/ 6E R A6 K 42
PRI [7) T3 A0 BRSS9 A [l e 45 5 X% 10 49 1k
PO I TR 2,

F2 ORIAIR S A B G R S PSR Ty 30
Table2 *Si chemical shift of samples treated at

different temperatures

Ab 3L B/ °C 5 4
120 -91.65 02
-92.22 02

400 -100. 63 Q4(1A1)

~108.06 Q4(0Al)

-92.22

-120 -110  -100  -90 -80 -70  -60
0
Pl S AN )k 3 A B R 5 119 Si MAS-NMR 3% €l
Fig.5 *Si MAS-NMR spectra of samples treated

at different temperatures
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Fig.6 Al MAS-NMR spectra of samples treated at

different temperatures
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Structure, properties and curing mechanism of the silicate/ mullite

composite with low coefficient of thermal expansion

ZHOU ChunMiao

SHI Ling ZHANG JunYing

( Laboratory of Adhesives and in-situ Polymerization Technology, Beijing University of Chemical Technology, Beijing, 100029, China)

Abstract; The silicate/mullite composite material with low coefficient of thermal expansion ( CTE) for in high tem-

perature bonding has been prepared using a sodium silicate solution and mullite powder. Samples heat treated at

different temperatures were investigated by FT-IR, XRD, NMR and other methods. The results showed that curing

of the material occurred between room temperature and 400 C and involved a condensation reaction between hy-

droxyl groups of linear or cyclic polysilicic acid in the sodium silicate solution and those on the mullite particle sur-

face, leading to a network structure. The CTE increased slowly from 1.2 x10 °K ' t03.7 x10 ° K" as the tem-
perature was increased from 100 °C to 400 °C , and the maximum CTE was 1.3 x 10 > K" at 600 °C. The compres-

sion shear strength of the material reached to 25 MPa at 600 °C.

Key words: mullite; silicate; low CTE; high temperature bonding; consolidation mechanism



