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Seven natural zeolites found in Songkhla province, Thailand, have been characterized using XRD and
XRF spectroscopy techniques. The obtained XRD patterns were compared with the patterns given in the ICDB
number. The results reveal that the profiles correspond to Mordenite, Potassium Magnesium Aluminum
Silicate Hydroxide, Kaolinite-1Md, Kaolinite-1A, Calcium Aluminium Silicate Hydrate, Clinoptiolite-Ca and
Heulandite-Ca. For XFR results, it was found that the information obtained XRF analysis could support the
structural data derived by the XRD pattern. Then, all zeolites have been studied to remove heavy metal ions,
cadmium (II), manganease (II), zinc (II) and chromium (III) from aqueous solution at laboratory scale. The
result show that three natural zeolites, Kaolinite-1Md, Heulandite-Ca and Mordenite are promising adsorbents
for heavy metal adsorption. Kaolinite-1Md is successfully used to remove all heavy metal ions solution with
highly adsorption efficiency. Excluding chromium (III), Heulandite-Ca is an highly effective adsorbent for
removal of cadmium (II), manganease (II), zinc (II). Mordenite is the most effective adsorbent for chromium
(I11) adsorption trom the aqueous solution. The optimum conditions for adsorption efficiency were investigated.
Based on the adsorption isotherm studies, the obtained isotherms of all heavy metals correspond well to the
Langmiur isotherms more than the Freundlich isotherms. Consecutively, based on the obtained results, three
natutal zeolites have been applied to adsorb heavy metals ion contaminated in hazardous waste from scientific
laboratory. The natural zeolites have been successfully used for heavy metal treatment process for hazardous
waste. Accordingly, these findings show that the thai natural zeolites are recommendable natural adsorbents
for highly heavy metal ion removal in large scale unit for wastewater treatment with low-cost treatment and

environmentally friendly chemical processes.





