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ABSTRACT

Bottom ash and flue gas desulfurization (FGD) gypsum, which are waste
materials produced from the production of power through combustion of coal at the
Mae Moh power plant in Lampang province, mixed with clay and sawdust for
production of adsorbent, was studied in this research.

The adsorbent was prepared from 22% bottom ash, 7% flue gas desulfurization
gypsum (FGD gypsum) and 45% clay followed by the addition of 26% sawdust. The
firing temperature should be at least 850 °C for 30 minutes, with increasing rate of
3°C/minute in furnace. The chemical compositions, mineral compositions and
morphology of raw materials and adsorbent were measured using X-ray fluorescence
spectrometry (XRF), X-ray diffraction spectrometry (XRD) and scanning electron
microscopy (SEM), respectively. The chemical and physical properties of the
adsorbent such as slaking, water absorption, pH, density, cation exchange capacity

and specific surface area were investigated. It was found that the adsorbent obtained



vi

did not slake when soaked in water for 30 days and had 55% water absorption. It was
slightly acidic with a pH of 5.4 and had light weight (density = 1.82 g/cm®). The CEC
value and the specific surface area of the adsorbent were 9.56 meq/100g and 6.01
m?’/g, respectively.

The adsorption behavior of adsorbent for Cd*" ions was investigated using batch
mode. Investigation was carried out by studying the influence of pH and contact time.
The optimum conditions of Cd*" ions uptake obtained from this study were pH 4 and
contact time 60 min. In addition, Langmuir, Freundlich and Temkin adsorption
isotherms were used for the mathematical description of the adsorption equilibrium
data. The data showed that, the Freundlich isotherm described the data appropriable

than Langmuir and Temkin isotherms.
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