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Zeolite is the crystalline alumino-silicate, mainly based on Si02 and AI2O3, 
and has been used as a cation exchange adsorbent. Among the zeolites, zeolite A and 
zeolite X possess high cation exchange abilities. In the present work, the zeolite A 
and zeolite X were prepared and the cation exchange adsorption of valuable metal 
ion, molybdenum ion (Mo6+), and toxic organic compound, tetramethyl ammonium 
hydroxide (TMAH), were investigated. 

Zeolite A (Na-A) and zeolite X (Na-X) which possess Na+ as the counter-
cation were synthesized by conventional hydrothermal synthesis method. The 
cation-exchanged zeolites with divalent ions, Sr2+ and Ca2+, were prepared by 
contacting Na-A or Na-X with the aqueous solution containing corresponding 
divalent ion. The zeolites were also prepared in the presence of TMAH as structure-
directing agent (Templated-A and Templated-X). The batchwise adsorption was 
carried out by the conventional method and the column adsorption was performed 
using glass column packed with the granulated zeolite. 

The adsorption of Mo6+ increases with decrease in the pH value, while the 
adsorption of TMAH increases with increase in the pH value. This corresponds with 
the pH region where cationic species exists, and thus the zeolite A and zeolite X are 
suitable for the cation exchange adsorption of both Mo6+ and tetramethyl ammonium 
ion (TMA+). In all cases, the adsorption increases when the pore size of the zeolite 
increases, and thus the cation-exchanged zeolites with the divalent ions are effective 
adsorbents. In case of Mo6+, Ca-A possesses the highest adsorption ability, which 
indicates the pore size and cation exchange capacity are both the important factors. 
In case of TMAH, however, templated-X possesses the highest ability, indicating the 
pore size is more important factor than cation exchange ability. The column 
adsorption was then conducted with the granulated Ca-Na in case of Mo6+ and with 
the granulated templated-X in case of TMAH. In both cases, since the successive 
adsorption-elution processing could be achieved, the zeolitic adsorbent can be used 
as the effective cation exchange adsorbent for both metal ion and organic compound. 
The selectivity for Mo6+ and TMAH against coexisting compounds should be 
investigated in the future. 
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