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ABSTRACT 

 

Textile dyeing effluent contains a large number of organic and inorganic 

chemicals such as surfactants, chlorine compounds, salts, alkali, dyes and 

finishing agents, The dyes can be classified as acid, basic, direct, azoic colours, 

vat, sulphur, reactive and metal complex dyes. Removal of the dyes from the 

effluent is a major problem due to the high tinctorial value and the complex 

structure of the dyes, toxicity and the presence of metals in some dye structures. 

The colouring matter has to be removed from the effluent before its discharge as it 

usually constitutes the major fraction of chemical oxygen demand of the effluent. 

Various techniques are used for the removal of colour which can be classified into 

physical (adsorption, ultrafiltration, nano-filtration and reverse osmosis) or 

physicochemical, chemical, biological, electrochemical and advanced oxidation 

processes (ozonation, peroxidation and photo catalysis).  

 

Adsorption is commonly used for the effluent treatment due to its potential in 

removal of pollutants too stable for the conventional biological techniques. 

Although activated carbon is an ideal adsorbent, it is expensive for effluent 

treatment due to its high production and regeneration cost. High cost of activated 

carbon has led to the search for the low-cost adsorbents. Sugarcane bagasse is 

generated in the sugar industry and is used as a fuel in the boilers. Therefore, the 

use of sugarcane bagasse as a low-cost adsorbent for the removal of Reactive blue 

19 dye from the effluent was explored in the present study.  
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In the present work, adsorption studies were performed by treating the solution 

containing Reactive blue 19 dye using sugarcane bagasse. Sugarcane bagasse was 

collected from a sugar mill and dried. The dried sugarcane bagasse was ground to 

obtain powder. The bagasse powder was treated with 0.1N NaOH solution to 

remove the soluble matter. Batch equilibrium studies were conducted to study the 

effect of the particle size of the adsorbent, dose of the adsorbent, salinity of the 

solution and the solution pH on adsorption and the results were evaluated in terms 

of dye removal efficiency. No significant effect of the adsorbent particle size on 

the adsorption efficiency was noticed. The dye removal efficiency was found to 

increase from 12.88 % to 57.81 % with an increase in the adsorbent dose from 1.5 

g/L to 15 g/L for a solution with an initial dye concentration of 80 mg/L. The 

effect of the salinity of the dye solution on the dye removal efficiency was also 

investigated. The dye removal efficiency was found to increase from 60.82 % to 

73.59 % with an increase in the salinity of the dye solution from 2 g/L to 10 g/L. 

A significant increase in the dye removal efficiency (from 8.33 % to 74.22 %) 

was observed with change in the solution pH from 9.5 to 11.5. The equilibrium 

study results were found to be in agreement with the linear isotherm. 

 

Adsorption kinetic studies were carried out and it was observed that most of the 

dye adsorption is accomplished in a contact time of 120 min.  Increase in the dose 

of the adsorbent resulted in an increase in the dye removal efficiency. Salinity in 

the solution exhibited positive impact on the adsorption of Reactive blue 19 dye.  
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A kinetic model has been proposed and the concentration of the dye in the solution 

at time t can be estimated using the proposed model by the following correlation:  

 

           
1

1
1

      

 

where, Co = initial dye concentration in the solution (mg/L), t = contact time 

(min), C = concentration of dye in the solution (mg/L) at time t, V = volume of 

the dye solution (L), m =  dose of adsorbent (g),  ,  = equilibrium 

constant (L/g) and  = kinetic rate constant (min-1). The kinetic experimental data 

was found to be in good agreement with the proposed model. Experiments were 

also performed with the real textile industry effluent using sugarcane bagasse as 

an adsorbent and a dye removal efficiency of 81.52 % was obtained with an 

adsorbent dose of 11.25 g/L and initial dye concentration of 66.32 mg/L.  
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