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ABSTRACT 

The adsorption process is considered as one of the effective methods for colour removal from 

wastewater. In this study a number of low cost adsorbents were investigated in search of an 

alternative to commercial Granular Activated Carbon (GAC) which is an expensive material. 

Utilization of Coir dust, Rice husk, Saw Dust and Tea Waste has been investigated for its 

ability to adsorb dyes from aqueous solutions. The results showed high removals over 80% of 

Cibacron Blue dye by all four chemically treated adsorbents. The ground and sieved 

adsorbents were activated chemically by impregnating with an activation agent. The use of 

hydrochloric acid and zinc chloride were studied as chemical activation agents in this work. A 

hundred percent colour removal efficiency was observed for the system of HC1 treated Coir 

Dust-Cibacron Blue and Coir Dust was identified as the best substitute for GAC. 

The batch experiments showed that the adsorption of dyes increased with the increase in 

contact time and adsorbent dose. Maximum decolourisation of all the dyes was observed at 

acidic pH. It was observed that contact time up to 4 hrs was required for the every adsorbent-

dye system used in this study to attain equilibrium. The adsorption isotherm studies were 

performed on a laboratory scale setup with two different synthetic dye solutions made up of 

two different commercial grade dyes namely, Cibacron Blue and Lenazan Blue. The 

adsorption capacity for coir dust from this study was found to be 65 mg/g. This was as 

effective as GAC while others were less effective than GAC. The Langmuir & Freundlich 

adsorption models were applied to describe the equilibrium isotherms and both these models 

agreed very well with the experimental data obtained in this work. The kinetics of the process 

was also evaluated by the pseudo first order and second order kinetic models. The results 

gathered from these experiments agreed very well with the first order kinetic model. 

Typical S shape breakthrough curves were obtained from packed bed adsorption experiments 

and 92-100% removal of the adsorbate was observed. The column experiments showed that 

decrease in initial concentration of dye solution, adsorbent particle size, flow rate and increase 

in bed depth produced higher breakthrough time with better bed performance. The Bed Depth 

Service Time (BDST) analysis carried out for the dye indicated a linear relationship between 

bed depth and service time. 

An 83% of colour removal and 72% of Chemical Oxygen Demand (COD) removal 

efficiencies were achieved using HC1 treated Coir Dust for the textile wastewater samples 

containing a mixture of various dyes collected from and industrial establishment. 
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