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Abstract: A thermal insulation block with suitable compressive strength was prepared. Silica aerogel
was used as a matrix, E-glass fiber as a framework, titanium dioxide as an opacifier. Compressive
strength (R), thermal conductivity (1) and volume resistivity (p) at room temperature (25°C) were
measured, respectively. Results show that the aqueous slurry is well dispersed when pH=28-9; the
sample heated at 730°C for 0. 5h has a lower density (D) of 151kg * m * compared with The Standard
of American Society for Testing of Materials (ASTM C533—85), and the same R value 0. 41MPa as
the standard. At ambient pressure, the sample has thermal conductivity (1,) of 0. 036W « m~ ' « K!
at room temperature and 0. 061W « m™~' « K™' at 480°C, respectively. The values are lower or much
lower than those of traditional thermal insulation blocks, respectively. The preparation processing of
thermal insulation block was investigated systematically. The white Portland cement clinker was cre-
actively used as a binder, and the block was made by slip casting and then being dried at ambient pres-
sure and room temperature. Both the raw materials and the sample are non-toxic. This project has
good industrialization prospects owing to its processing simple and low cost.
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Fig.1 The topography of the sample
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(a)60°C 2~3h;(h)730°C 0.5h
Fig. 2 DSC/TG curves of the sample after drying at 60°C for 2-3h and heat treatment at 730°C for 0. 5h,respectively
(a)after drying at 60°C for 2-3h; (b)after heat treatment at 730°C for 0. 5h

2.4 R
R=0. 41MPa, 1
; (D=112kg * m *)
0.018MPa''"’, (e
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(ASTM C533—
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D=151kg *» m 7, An
. R R 3 730°C 0.5h SEM
Fig. 3 The SEM morphology of fracture section of
o h 1 i 730°C for 0.5h
1 D 151kg - m~ 730°C the sample dried at 730°C for 0.5
0.5h R
R B |
Table 1 The compressive strength (R) of the sample Ay 0. 013W + m K™
with a density (D) of 151kg « m™ ? after heat 480°C A=0.061Wem '+« K,
treatment at 730°C for 0. 5h 500°C An 0.058W « m ! « K 6%
Sample Density/ Mean R 3 480°C An s
Size/mm R/MPa
No (kg * m™ %) value/MPa A, =0. 139W «
1 $20. 50X 19. 50 0. 40 I
2 $19.50X19. 61 0.42 °
3 $20.15X19. 98 151. 00 0.42 0. 41
4 $20.50%20. 00 ' 0.41 ' 2 730¢ 0.5h 4
5 $19. 70X 19. 30 0. 40 Table 2 The thermal conductivity () of the sample
6 $19.16X19. 02 0.41 heated at 730°C for 0. 5h
Measure Thermal
o Sample Measure Sample o
3 730°C 0. 5h SEM temperature  conductivity/
No method size/mm .
. 3 E , /C (Wem!«K )
200X 200X 20
1 Hot-plate 25 0.036(A,)
’ ’ (not vacuumized)
L2sd R . 200200 20
2 Hot-plate 25 0.013(Ay)
2.5 (vacuumized)
160 X50X20
2 3 Hot-wire 480 0.061(A,)
(not vacuumized)
Av Ano
A=0.036Wem '« K !, 9 ,
0.04~0.12W « m™ ' « K17, . ; .
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