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ABSTRACT

Synthesis of zeolites from Mae Moh lignite bottom ash (BA) was studied. The factors 

affecting the synthesis viz., particle size distribution, pretreatment of starting material and 

concentration of alkalinity were investigated. The synthesized zeolites were in qualitative 

characterized by means of X-Ray Diffraction (XRD), Scanning Electron Microscope – Energy 

Dispersive Spectroscopy (SEM-EDX), Laser diffraction particle sizer and Brunauer-Emmett-

Teller (BET) analyses. A molar ratio of SiO2/Al2O3 of 2.96 and refluxing temperature of 100-

110oC were used for the syntheses. Natrolite-K zeolite and potassium aluminum silicate hydrate 

(PASH) were obtained in the experiment. The synthesized products were mixed with Portland 

cement type I with 0, 5, 10, 20and 30% by weight to prepare zeolite blended cement mortars. The 

pozzolanic properties of the zeolites were studied after curing the zeolite blended cement mortars 

at 23-25 oC for 1, 7 and 28 days in terms of compressive strength, bulk density and 

microstructures. The results showed that 5 wt% natrolite-K replacing in cement mortars possessed 

9 and 14 MPa of compressive strength at 1 and 7 days curing time, respectively. With 5 wt% of 

PASH replacing, its strength was the same value to pure cement mortar. The strength of cement 

mortar with 5 wt% BA was 23 MPa at 28 days curing which was higher than that of the natrolite-

K and PASH replaced cement mortars. However, the natrolite-K mixed cement mortar showed 



the best early strength development. The efficiency of heavy metal encapsulation was 

investigated in accordance with TCLP and DIN 38414-S4 procedures by using the 28 days cured 

cement mortar for the leaching test. The leachate solution was detected heavy metal contents 

using Inductive Coupled Plasma (ICP). From the ICP results, both of the synthesized products 

can encapsulate the heavy metal up to 97% for Cr, 97% for Ni and 85% for Cd.


