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Pollucite powders of single phase containing excess
SiO; have been prepared from CsNO;, Al,O; sol and
SiO; sol by a sol-gel processing. Behaviors of the ther-
mal expansion of these powders have been also stu-
died. As aresult of the research for synthesis of the pol-
lucite powders (Cs,0 : SiO; : Al,O3(molar ratio) =1:
4.5-5: 1), the two-stage heat treatment was the most
effective: after the dried samples prepared by the sol-
gel process were heated at 600°C for 24 h and were sub-
sequently heated at 750°C for 10 h, then the powders
were calcined at 1000°C for 50 h. The synthesized pollu-
cite powders of single phase containing excess SiO,
showed a low thermal expansion from room tempera-
ture to 200°C. Furthermore, it is revealed that the
range of temperature showing the thermal expansion
less than 0.1% was extended up to 600°C.

Key-words : Pollucite, Thermal expansion, Sol-gel process,
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Table 1. Composition of starting material, heat treatment condi-
tion and chemical composition of each pollucite powder after heat
treatment.

Composition of Heat treatment time Chemical composition

starting material Chour) after heat treatment
(s20:Si02:A1203 Cse0 & Si02 : Al203
(molar ratio) 800°C 1000°C  1400°C (molar ratio)
(a) 40 50 - 1 :4.5:1.05
1045 01
(h) 40 50 5 0.87 : 4.5 : 1.06
@) 10 50 - 1.02 : 4.5 @ 1.07
1 4.5 01
) 10 50 5 0.97 : 4.5 1.06
(a) 10 50 - 0.98 . 5 :1.06
1501
(b) 10 50 5 0.91 : 5 :1.03
°\° T T T
-~ 1 ~ _ i
c Cs,0 : Si0, : Aly05
R o 14 1
Qa VY 1451
8 o 1 : 5 : 1
85 Heat treatment condition
—605 - OV ©:600°C,24h 800°C10h 1000°C,50n o -1
£ ¥:600°C,24h 800°C,40h 1000°C,50h /"
| .
(<5}
(o= /@/8/
g&?&‘v%
0t .
1
O

500 10
Temperature /°C

Fig. 1. Thermal expansion of pollucite powder obtained using
various Si0, molar compositions.
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Fig. 2. Infrared absorption spectra of pollucite composition pow-
ders calcined at various calcining temperatures.
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Fig. 3. X-ray powder diffraction patterns of pollucite composi-
tion powders heated at various calcining temperatures, with
Cu Ka.

(A) 600°C, 24 h; (B) 800°C, 10 h; (C) 800°C, 40 h; (D) 1400°C,5 h
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Fig. 4. Effect of heat condition on lattice parameter of pollucite
powders.
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Fig. 5. Effect of heat condition on thermal expansion of pollucite
powders.
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