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Abstract: The zeolite X was prepared from the Korean natural clinoptilolite, which contains some mordenite. Thermal
treatment removed the clinoptilolite structure from the ore remaining mordenite. The natural clinoptilolites dealuminated
with 2N-8N HCl solution and/or thermal treatment were mixed with NaCl, NaAlO, and NaOH, and reacted to zeolites X
at 95°C for 12~36 hrs. Maximum yield of NaX was obtained for the reactant mixture of 25 gr of natural zeolite acid-
treated with 8 N HC], together with 3.5g NaCl, 8g NaAlO, and 50 ml of 6N NaOH at 95C, for 24 hrs.
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Table 1. Chemical Composition of Natural Clinop-

tilolite
component wt% component wt%
Si0, 65.89 ALOs 14.78
Na,O 141 Fe,0s 147
Ca0O 2.63 MgO 0.94
K0 301 Ig.loss 9.68
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_Fig. 1. XRD patterns of clinoptilolite.

a) Ore b) Calicined at 650°C ¢) 2N HCl-
treated d) 8N HCl-treated
(M: Mordenite, C: Clinoptilolite)
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Fig. 2. XRD patterns of crystallized products from
clinoptilolite as the variable concentration of
NaOH solution( without NaCl).

a) 4N NaOH b) 6N NaCH c) 8N NaOH
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Fig. 3. XRD patterns of crystallized products from
clinoptilolite as the variable concentration of
NaOH solution( with NaCl).

a) 4N NaOH b) 6N NaOH c) 8N NaOH
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Table 2. Products Distribution Obtained by Varying
the Amount of NaCl at Various NaOH

Concentration
NaOH(N)
NaCl(g) 3 4 5 6 7 8

0 P An+P An+HS
1 C C+P X HS

35 P X X X+HS HS
6 X+HS
7 U X X+HS
8 X+HS

Quantity of natural zeolite: 25g, Amount of NaOH(N)
solution added : 50cm?®, Treating time: 24 hrs

An: analcime, C: clinoptilolite, P: zeolite P, HS: hydro-
xysodalite U: amorphous, X : zeolit X
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Fig. 4. XRD patterns of crystallized products from
clinoptilolite (8N HCL-treated) with differ-
ent NaAlO, addition. a) No addition of
NaAlQ; b) 2g NaAlQ; ¢) 8g NaAlO, d) 8g
NaAlO.(2N HCltreated) e) 15g NaAlO,
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Fig. 5. XRD patterns of linde NaX and product
NaX from clinoptilolite. a) Linde 13X b)
Product NaX(acid/calcination treatment)
¢) Product NaX(acid treatment)
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Photo 1. Scanning electron micrograph of synthe-
tized NaX. (acid pretreated one without
thermal treatment)

Table 3. Specific Surface Areas of Linde 13X and

Products
sample surface area
(m’/g)
clinoptilolite(calcin.) 154
clinoptilolite(acid + calcin.) 200
clinoptilolite(acid) 215
synthesized NaX(acid+calcin.) 500
synthesized NaX(acid) 562
NaX(Linde 13X) 830

() represent the acid and calcination pretreatment
of clinoptilolite ore
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