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Abstract

Waste water containing direct dyes discharged from various industries in particular, textile industry often
causes many environmental problems. Considering the possibility of the adsorption process of synthetic
dyes and their removal from aqueous solutions using appropriate adsorbents before discharging to the
receiving environment is the most important task. In this study, the possibility for the removal of Direct
Red 80, Direct Red 81 and Acid Blue 25 dyes from the aqueous solution have been investigated using
diatomite as a low-cost mineral adsorbent. In order to reduce the number of experiment and to save the
experimental time, a Taguchi method was considered to design the experimental procedure. The effects of
pH, contact time, initial dye concentration and adsorbent dosage on the adsorption process were taken into
account. The results were evaluated by Langmuir, Freundlich and BET isotherms to describe adsorption
process mathematically. The kinetics effect of the adsorbent were also investigated in a broad range of pH
{(pH= 2, 4, 6, 8, 10 and 12). The results show that at all pH considered, the rate of sorption by both raw and
calcined diatomite, follows a pseudo-second order kinetics model. Furthermore, diatomite showed to have
the highest capacity for the removal of Direct Red 80, Direct Red 81 and Acid Blue 25 dyes under acidic
conditions. The effect of initial dye concentration ranged from 50 to 150 mg/L under pH 2, at temperature
25 °C, an agitating speed of 200 rpm, a centrifugal rate of 4000 rpm was further studied. The results show
that the percentage removal of dyes decreased with the increase in initial concentration. The variation of the
adsorption of Direct Red 80, Direct Red 81 and Acid Blue 25 dyes on both raw and calcined diatomite over
a broad range of temperature changed from 25 °C to 55 °C were examined. The experimental results
indicated that an increase in temperature raised the percent removal of dyes from the aqueous solution. The
maximurn percent removal of Direct Red 80, Direct Red 81 and Acid Blue 25 dyes from aqueous solution
using raw diatomite under pH 2, at temperature 25 °C, an agitating speed of 200 rpm, an initial dye
concentration of 50 mg/L, a centrifugal rate of 4000 rpm and for a time period of 300 minutes were
90.19 %, 93.08 % and 72.81% respectively. Furthermore, under same conditions, the maximum removal of
Direct Red 80, Direct Red 81 and Acid Blue 25 dyes from solution phase by calcined diatomite were 14%,
27.8% and 54.5% respectively.

Key words: Adsorption; isotherm, kinetics studies, Direct Red 80, Direct Red 81 and Acid Blue 25,
diatomite, dye removal, design of experiment, Taguchi method
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