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Abstract — The effects of Na,O, SiO, and H,O contents of the synthetic mixtures prepared from water glass on the
crystallinity and crystallite size of sodalite were studied. The composition of the synthetic mixtures described by
x Na,O-y Si0,-Al,05z H,O was varied within x=2.5~7.5, y=1.4~3.0, z=140~400. The hydrothermal reaction was car-
ried out at 140 °C for 2 days. High content of Na,O resulted in the high crystallinity and small crystallite of sodalite. The
Si0,/A1,0; molar ratios of around 2 were suitable for the synthesis of sodalite, and produced zeolite species were var-
ied by the H,O content. Sodalite was mainly obtained with a high crystallinity from the synthetic mixtures with SiO,/
Al,O; molar ratio of around 2 and high content of Na,O. The high content of sodium ions caused a decrease in the par-
ticle sizes because of their role of structure directing agent.
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Fig. 1. XRD patterns of sodalites obtained from the synthetic
mixtures [x Na,O(x=2.5-7.5)-1.5 SiO,'1.0 Al,05-180 H,0]
with different Na,O contents.
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Fig. 2. SEM photos of sodalites obtained from the synthetic mixtures [x Na,O (x=2.5-7.5)-1.5 SiO,"1.0 AL,05:180 H,O] with different Na,O
contents. (A) x=2.5, (B) x=3.5, (c) x=4.5, (D) x=5.5, (E) x=6.5 and (F) x=7.5.
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Fig. 3. Crystallinity(full) and average crystallite size(open) of
sodalites obtained from the synthetic mixtures [x Na,O
(x=2.5-7.5)1.5 SiO,'1.0 AL,05:180 H,O] with different Na,O
contents.
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Fig. 4. Crystallinity(full) and average crystallite size(open) of
sodalites obtained from the synthetic mixtures [4.5 Na,O-y
SiO, (y=1.4-3.0):1.0 Al,0,-180 H,O] with different SiO, con-
tents.
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Fig. 5. XRD patterns of sodalites obtained from the synthetic
mixtures [4.5 Na,0-1.5 Si0,:1.0 ALL,O;z H,0 (z=140~400)]
with different Na,O contents.
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Fig. 6. SEM photos of sodalites obtained from the synthetic mix-
tures [4.5 Na,0-1.5 SiO,'1.0 AL,O5yz H,O (z=180-400)] with
different H,O contents. (A) z=180, (B) z= 240, (C) z=320,
and (D) z=400.

1004 18
—_ 8
X 80 B
z i
£ =
S 0] >
> 4 °
G >

&
@
404 >
I
2
20
100 200 300 200

z

Fig. 7. Crystallinity (full) and average crystallite size (open) of
sodalites obtained from the synthetic mixtures [4.5 Na,0-1.5
Si0,'1.0 AL, O3z H,0 (z=140~400)] with different H,O
contents.
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