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Abstract

This research aims at investigating the development a low cost constructed filter tank with coal
fly ash for the removal of Chromium (Cr) Nickel (Ni) and Copper (Cu). These metals are widely used in a
metal plating industry and finds theirs way to the aquatic environment through wastewater discharge.
Three types of fly ash namely FA1, FA2 and FA3 were by-product from different ratio of coal and
biomass (70:30, 90:10and 100:0respectively) combustion. The adsorption efficiency of 3 fly ashs were
similar. In 50 ml of synthetic wastewater consist of 80, 40 and 30 ppm of Cr, Ni and Cu respectively,as
much as 2.7005, 1.9992 and 1.4968 mg removal of Cr, Ni and Cu were achieved in about 1 hours under
the batch test condition. The adsorption capacitys of Cr, Ni and Cu were 0.46, 0.40 and 0.30 mg/g
respectively. The adsorption isotherm was consistent with the Langmuir and Freundlich isotherm.
Column lab scale experiment was performed in glass column ( 6.5 cm i.d. x 40 cm H) which packing
with 3 filter layers consist of stone, sand, mixture of FA and sand (1:30) from top to bottom. The Cr
removal efficiency of 3 fly ashs were increased about 20% from batch experiment. Moreover from
breakthrough point and exhaustion point, column with FA3 was found to be a longer useful life than
FA2 and FA1 respectively. In addition, the constructed filter tank was reproduced in plastic tank (18.925
L capacity) with containing the 3 filter layers which consist of FA3. At the 1" time of treatment, 222.13
mg of Cr 159.34 mg of Ni and 119.10 mg of Cu were removed. Therefore, there are good prospects for
the removal of these metals on constructed filter tank with fly ash FA3 adsorbent in practical
applications in metal plating factory wastewater.

Keywords : Constructed Filter Tank; Fly Ash; Adsorption; Heavy metal
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