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A Study on Ammonium Removal using Natural Zeolite
(Ammonium Adsorption in Seawater and Improvement by lon Exchange)

Takaaki WAJIMA, and Yasuyuki IKEGAMI

Our study investigated natural zeolite ability to remove ammonium from fresh and seawater, and also discusses
the effect of ion exchange to ammonium adsorption capacity. Ammonium removal in fresh water is 5 times higher
than that in seawater, and removal capacity depends on the content of zeolite crystal. Ammonium adsorption capacity
depends on the type of exchangeable ion. The capacity of Na- exchange zeolite is about 20 mg / g, which is twice

higher than no - exchange zeolite.
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Fig, 1 X+ay difftaction pattems of sample— A and sample - B.

Table 1 Chemical componentof sample-A and Sample-B.

Sample-A Sample-B
SiO, 7.7 75.0
ALO; 114 123
Na,O 15 23
K0 26 34
MgO 04 04
CaO 58 22
Fe,0; 63 24
TiO, - 15
Total 99.6 99.6

Unit: wt%
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Fig. 2 NH;" adsorption capacity of natural zeolites in distilled water
(DW) and artificial sca water SW),
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Table 2 Chemical component of ion exchanged samples.

Na-A KA OA _ MgA  CaA  NaB KB 0B MgB __ Cab
Si0, 710 50.1 67.0 62.8 625 72.3 66.1 736 70.8 66.8
ALO;, 107 8.9 10.1 9.7 9.3 11.0 9.4 111 107 102
Na,O 28 11 23 15 11
K,0 0.9 19.0 35 36 35 43 16.1 5.0 4.7 43
MgO 0.6 0.9 0.7 0.4
Cao 15 1.2 34 8.3 108 17 2.0 4.0 7.2
Fe,0; 132 113 15.4 12.3 13.0 4.7 45 5.3 5.4 48
TiO, 31 2.1 2.8 2.1 2.9
Total 1001 100.0 994 98.7 99.2 99.3 982 99.8 99.9 99.7

Unit: wt%
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Fig. 3 X-ray diffraction pattemns of ion exchanged samples.
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Fig 4 NH;" adsorption capacities of Na-A, K-A, and Li-A samples.
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Fig, SNH," adsorption capacities of Mg-A, and Ca-A samples.
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Fig. 6NH; " adsorption capecities of Na-B, K-B, and Li-B samples.
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Fig, 7 NH, adsorption capacities ofMg-B, and Ca-B samples.
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