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Abstract: Natural zeolites have recently been the subject of intensive research due to their versatilities in possible in-
dustrial applications. Among several different types of domestic natural zeolites, clinoptilolite, is one of the highly pro-
spective domestic natural zeolites. However, it is always possible for heulandite, the isostructure of clinoptilolite, to coex-
ist with clinoptilolite. Unfortunately, heulandite is thermally very unstable restricting its application to industrial process. -
In this paper, the effects of ion exchanges and heat—treatments on the thermal stability for domestic natural zeolite,
heulandite are described. Two different ion—exchanging experiments were carried out followed by heat-treatments at
different temperatures. X-ray, IR and AA spectroscopic analyses showed the enhancements in thermal stabilities of

heulandite by Na* cation exchanges.
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Table 1. The Conditions of lJon-Exchange and Heat—

Treatment for the Samples

Sample No Ion Exchange Heat treatment
‘| Cation [Time(C)| T(C) [Time(hr)] T(C)
1 - — - 3 120
2 — - - 6 300
3 - - - 4 350
4 - - - 6 350
5 - - - 8 350
6 Na 6 25 3 120
7 Na 6 25 8 250
8 Na 6 25 8 450
9 Na 6 25 8 550
10 H, Na 8 25 3 120
11 H, Na 8 25 8 350
12 H, Na 8 25 8 450
13 H, Na 8 25 8 550
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Table 2. Analytical Results of the Relative A-
mounts of Primary Elements in Natural

Zeolites
(Unit : % wt.)
% weight
Sample No. Na Ca K
1 36.4 47.3 16.3
2 38.3 479 13.8
3 35.7 50.6 13.7
4 35.4 50.7 13.9
5 36.8 48.8 14.4
6 424 41.4 16.2
7 43.0 37.9 19.1
8 39.9 44.8 15.3
9 34.3 53.1 12.6
10 50.9 35.9 13.2
11 49.2 37.3 13.5
12 48.1 38.2 13.7
13 47.4 38.2 14.4
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Fig. 1. X-ray patterns of doméstic natural zeolites heat—
treated at different temperatures and times.
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Fig. 2. X-ray patterns of domestic natural zeolites
obtained after ion—exchanged with 0.5N
NaOH followed by heat treatments at differ-

ent temperatures and times.
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Fig. 3. X-ray patterns of domestic natural zeolites
obtained after ion—exchanged with 0.5N HCl

and 0.5N NaOH followed by heat treatments
for 8 hrs at different temperatures.
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Fig. 4. IR spectra of domestic natural zeolites heat-
treated at different temperatures and times.
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Fig. 6. IR spectra of domestic natural zeolites ob-
tained after ion—exchanged with 0.5N NaOH
followed by heat treatments for 8 hours at
different temperatures.
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Fig. 7. Variations in the relative amounts of pri-
mary elements for domestic natural zeolites
obtained after ion-exchanged with 0.5N
NaOH followed by heat treatments for 8
hours at different temperatures.
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