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Pollucite (Cs20 - Al,O; - 4Si0;) powders were pre-
pared from a combination of Al;03 sol, SiO; sol and
CsNOj; starting materials by sol-gel processing, and a
stable region of single phase pollucite was investigat-
ed. The pollucite powders of single phase were synthe-
sized when Csz0 : SiO; and Al;O; : SiO; molar ratios
were 0.91-1.02 : 4 and 0.96-2.38 : 4, respectively, by
standerdizing SiO; molar ratio. The lattice parameters
at room temperature were affected mainly by the
Cs20/8i0; ratio. It was confirmed by a high tempera-
ture X-ray diffractometry that the thermal expansion
for the pollucite powders is greatly affected by the
change of compositions: The thermal expansion
coeflicient decreased with decreasing Cs;0/Si0; ratio
from room temperature to 200°C, and increased with in-
creasing Al;03/Si0, ratio above 600°C. An increasing
tendency of the latter has turned out to be caused by a
slight amount of a-Al;0; formed in the course of calci-
nation. However, such behavior was not observed at
the Cs;0/Al20; ratio of less than 1.

Key-words : Pollucite powder, Alz03 sol, SiOs sol, CsNOs,
Sol-gel processing, High temperature XRD
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Fig. 1. TG-DTA curves of pollucite composition powder.
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Fig. 2. TG-DTA curves of each pollucite composition powder af-
ter heat treatment.
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Fig. 3. X-ray powder diffraction patterns of pollucite composition powder at various temperatures by high temperature XRD with

Cu Koa.
Fig. 4. X-ray powder diffraction patterns of pollucite composition powder calcined at various temperatures, with Cu Ke.

Holding time was 2h.
Fig. 5. Effect of holding time on the relative intensity and half width of pollucite powder.
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Fig. 6. X-ray powder diffraction patterns of (A) Cs,0 : SiO, : Fig. 7. X-ray powder diffraction patterns of Cs,0 : SiO; : Al,O;
Al,O;=1:4:1, (B) Cs;0 : SiO; : Al;03=1:4: 2.5, (C) Cs,0 : =10 : 4 : 1 composition powder calcined at 1400°C for various

Si0; : ALO;=1:4:4 and (D) Cs;0: Si0;: ALOs=1:6:1 times, with Cu Ka.
composition powders, with Cu Ka. Calcined at 1400°C, 5 h.
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Table 1. Composition of starting material and heat treatment condition and
chemical composition of each pollucite powder after heat treatment.

Compositon of Heat treatment Chemical composition

starting material time Ch) after heat treatment
Cs20:Si02:A1203 at 1400°C Cs20:5i02:A1203s Mark in
(molar ratio) (molar ratio) Fig.8-13
14 1 5 0.91 : 4 : 0.986 O
1.33: 4 © 1.33 10 0.91 : &4 @ 1.27 @

2 14 %2 20 0.97 ¢ 4 © 1.97 [ J

1 : 4 1.25 5 0.87 : 4 ! 1.20 A

1 4 ¢ 1.5 5 0.88 : 4 : 1.44 A

1 [ 2.5 5 0.90 : 4 : 2.38 A

8 4 i 48 1.02 ¢ 4 ¢ 1.01 jm|

8 4 1 72 1 4 1 1.15 1}
10 4 1 96 1.01 @ 4 : 1.27 [ |
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Pollucite composition region of the Cs;,0-Si0,~Al,0; system. The symbols in this figure are the same as those in Table 1.
Lattice parameter of various pollucite composition powders. The symbols in this figure are the same as those in Table 2.

Fig. 10. Relation between temperature and thermal expansion for poltucite powder obtained from various Al,0;3/SiO; and Al,03/Cs,O

molar ratios at Cs,0/Si0,=0.25.
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Table 2. Composition and lattice parameter of pollucite powder
after heat treatment.

Mark in Cs20/Si0¢2 Al203/Si02 Lattice

Fig.9-13 molar ratio molar ratio parameter(A )
O 0.22 0.30 13.670
i | 0.22 0.36 13.670
@] 0.23 0.24 13.671
[ 0.23 0.32 13.676
| | 0.23 0.60 13.872
[ ] 0.214 0.49 13.679
A 0.25 0.29 13.682
A 0.25 0.32 13.697
A 0.26 0.25 13.675
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Fig. 11. Relation between temperature and thermal expansion for pollucite powder obtained from various Al,0s/Si0, and A1,05/Cs;0

molar ratios at Cs,0/Si0,=0.23.

Fig. 12. Relation between temperature and thermal expansion for pollucite powder obtained from various Cs,0/SiO, and Al,0,/Cs,0

molar ratios at Al,0,/Si0;=0.32.

Fig. 13. Relation between temperature and thermal expansion for pollucite powder obtained from various Cs,0/SiO, and Al,05/Cs,0

molar ratios at Al;03/Si0,=0.24.
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