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Abstract

Discharge of wastewater contaminated with some amount of residual basic dyes was the aquatic
environmental problem in many communities making synthetic silk dyeing. This research deals with the
utilization of coal fly ash mixed with biomass as adsorbent packed in low-cost filter tank for removal of 10
basic dyes (orange, green, yellow, brown, red, mangosteen peel, pink, violet, blue and gray). Absorbent was
consisted of fly ash, which is by-products from the combustion of coal, mixed with biomass at various ratio
including 100:0, 90:10 and 70:30 namely Fly ash A, B and C respectively. Batch adsorption experiments
were performed to find the optimal conditions. More than 95% of 10 basic dyes removal by adsorption
process with each type of Fly ash A, B, C was achieved. The adsorption capacity of each Fly ash A, B and C
for each dye was in range of 0.13-0.14 mg/g. Then the continuous flow experiments were made in the glass
column (6cm.i.d x 40cm.h.) packing with 4 filter layers consisted of stone, coarse sand, find sand and Fly
ash B or C with soil (1:20 by wt.) from top to bottom. Ten basic dyes were removed more than 95%. After
that, the plastic filter tank packed with Fly ash B or C were made for the capacity of about 19.0 L. The
removal efficiency of such both filter tanks was similar. The average removal efficiency of 10 basic synthetic
dyes wastewater and synthetic silk dyeing wastewater of Baan Pa Deang Textile Group were more than 95%.
In addition, the breakthrough points were 64 L. and 48 L. respectively; and the exhaustion points were 128 L.
and 112 L. respectively. The developed filter tank was high efficiency, easily use and low-cost; that was
suitable for synthetic silk dyeing group of removal contained 10 basic dyes from Baan Pa Deang Textile
Group wastewater.

Keywords : Basic Dyes; Synthetic Wastewater; Column; Filter Tank; Fly Ash
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