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Synthesis of Clinoptilolite
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Abstract: High purity clinoptilolite was synthesized by hydrothermal method with the molar ratio of 2.1NaO :
10S8i0,:A1,0;:110.1H,0 and 1.05K,0:1.05Na,0:125i0,:A1,05:250H,0. The effect of various factors on the synthesis
was studied. The results show that the clinoptilolite can be obtained at 140, 160 and 180 °C respectively, and the
crystallization period decreases with the increase of temperature. The optimized ratio of Si0/AL,0; is found to be 10~
12. The crystallization period increases with the decrease in the content of alkali, but the crystal seeds will be
dissolved in the system with too high alkali content. The K* in the reaction system is favorable to the crystallization
process of clinoptilolite. The adsorption capability of the synthesized cinoptilolite to K* in the seawater is up to

38.60 mg- g™, which is remarkably higher than that of the natural clinoptilolite reported in references.
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Fig.1 XRD patterns of the clinoptilolite
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Fig.2 TEM photographs of the clinoptilolite
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Table 1 Composition of the synthesized products
Code Composition of the reactant mixture Seed Temperature /. Time / XRD results Clinoptilolite
quantity / wt% C h crystallinity(X,) / %
A-1 2.1Na,0:108Si0,: Al,05: 110.1H,0 0 140 144 Mordenite 0
A-2 2.1Na;0:10Si0,: Al,05: 110.1H,0 5 140 144 Clinoptilolite albite 39
A-3 2.1Na;0:10Si0,: Al,05: 110.1H,0 10 140 144 Clinoptilolite 68
A-4 2.1Na,0:108Si0,: Al,05: 110.1H,0 28 140 144 Clinoptilolite 65
B-1 1.05K,0: 1.05Nay0 : 128i0,: Al,05:250H,0 0 140 144 Phillipsite 0
B-2 1.05K50: 1.05Nay0 : 128i05: AL,05:250H,0 5 140 144 Clinoptilolite phillipsite 44
B-3 1.05K50: 1.05Nay0 : 12Si0,: ALO5:250H,0 10 140 144 Clinoptilolite 80
B-4 1.05K50: 1.05Na,0 : 12Si0,: AL,05:250H,0 28 140 144 Clinoptilolite 79
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Table 2  Effect of ng, /n,, o, on the composition
of products

Code  nso/na,o,  Type of zeolite Crystalline phase
A-5 11 Na-zeolite Clinoptilolite
A-6 10 Na-zeolite Clinoptilolite
A-7 9 Na-zeolite Clinoptilolite, phillipsite
B-5 11 (K, Na)-zeolite  Clinoptilolite
B-6 10 (K, Na)-zeolite Clinoptilolite
B-7 9 (K, Na)-zeolite Amorphous
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Fig.4 Influence of crystallization time on crystallinity
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Table 3 Chemical composition of the synthesized clinoptilolite

Component molar ratio to Al,Os

Code Si/ Al K / (Na+K)
$i0, ALO; K0 Na,0 H,0

A-3 8.38 1.00 0.03 1.08 84 4.19 0.03

B-3 9.94 1.00 0.82 0.35 58 497 0.70
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