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ABSTRACT: The paper aims to study the structure transformation characteristics and thermal stability of the heat insulation
material -nano composite at high temperature. In this work, inspection methods such as SEM, XRD, FTIR and TGA were
adopted. Fiber reinforced aerogel materials from room temperature to 650 ‘C had the quality of the continuous mas loss. From
room temperature to the front of the heat, its mass loss was 1.66%; the heat release began at 365 C heat, and reached the peak
at 398 ‘C. The quality loss in the whole exothermic process was about 1.3%; the mass loss from 650 C to 435 ‘C h was 1.46%.

After heat treatment at 400 °C, the sample specific surface area increased from 268 m?/g to 437 m%/g; when the heat treatment
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temperature of the sample reached 600 °C, the specific surface area of the sample obviously decreased to 198 m*/g accordingly.

The results showed that the silica aerogel composite maintain amorphous structure, and small amount of titanium dioxide exists

in crystalline form. At 400 C, Si—CHj in silica aerogel is oxidized, leading to apparent exothermic peak. Then, polycondensa-

tion reaction occurs between Si—OH, increasing the network frame strength of Si—O—Si in aerogel after heat treatment at

600 ‘C. The glass fibers are better covered with silica aerogel agglomerates for the as-received samples. However, after 1 h heat

treatment at 600 “C, a large proportion of acrogel blocks are fell off from the smooth surface of fibers. The shrinkage of aerogel

nanoparticles results in a decrease in the specific surface area of the composite materials.
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Fig.1 XRD curves of fiber reinforced aerogel composite
samples before and after heat treatments
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Fig.2 FITR spectra of fiber reinforced aerogel composite
samples before and after heat treatments
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Fig.3 TG/DSC curves of fiber reinforced aerogel
composite samples

22 HEALEINKHERREILRERD
A1

A SR I 2T 2 1 8 S A R A A B B O
TESE I WK 4 FoR . 4 a7 0L, SBERE
2 AN K G A N TR A B 1) A ) 2 Z2 L A5 R A, HL
BRSNS, LR A B 3 5], RBERC YK
SR R R B HRAA S Ay L - ) B A SR AL R E AT 4 e
Zeyt 600 CHIETRMAC IR | h, WERM eI IS LT 4= 1m
FA) B S 40 147 NG 85 Y i P T A i o % AR B T
JaEE R L RIS T e, WA 1. SRR, &
it 400 C AL HLE |, 3R FE R LN 268 m?/g 3 5]
437 m*/g, FERZHT 400 C YA BRI BE b7 5 Fh
BURE B PR XA PN, FEIZ IR X R, RBER R
T 4% A% ) A WL 1T 0 B 2 A8 Sk i (R R PR 0, 3%
(I FRFE R 5 2 A 40 IR N, T 0B B ik U RE B, A
THZ LML, R0l LR AR R, YA
AL PRIR FE R F] 600 CHY, GRRE 1Y) Eb 2% T FR BH o Bl =2 %



¥178% F£1H

AU S - 2T AN B SOBEI A 5 PR Rl 45 A B 78 AR SE RIS - 61 -

IRZ 198 m*/g. T BEME Ay v bb 2 i AU H LA v
FIAAE F T RESK BN Jy, P AE THR iR R, Si0, < %k
iz 3 2 e AT G bb SR T AR AR 2R 1 A BE R/ ME, LLIK
FFE RS, 1 2 1B A R AL 2 a8 5 FL IR A e 4 A
R B KR SE LY o TR BRSSO 1Y)
FEUTREHE i, P A5 I 1w i 2R O, AH AR A TR
wial A, TERUE KRR #1#% . I SEM & LT L
EH], 600 CHmEEMEE, —302fLas kL
AR T, SO P R AT dE B s A AL R BRI Y 3R
T FRRRAIR

- &
——400.0 pm —‘i.
test

b BbHE

K4 LRoEhg s B R S A RHAURE P BT S 79 SEM A
Fig.4 SEM pictures of the as-received sample (a) and
600 ‘C heat treated sample (b) of fiber reinforced
aerogel composite
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