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Abstract

Influence of process variables like pH, adsorbent dosage (D), initial dye concentration (C0), particle size (S) and temperature (T) 
on adsorption of a direct dye on carbon derived from mango leaf were studied using a 25 factorial design. The main effects and
interaction effects were determined using statistical methods. Maximum uptake obtained was 55.7 mg/g (pH = 2, T = 40 °C, D = 
0.5 g/dm³, C0= 100 mg/dm³ and S = 53 μm). It was found that the effects of process variables namely pH, adsorbent dosage, initial 
dye concentration, particle size and temperature on dye uptake were statistically significant. In addition, 2-level, 3-level and 4-level 
interactions between the variables were also found to influence dye uptake significantly. The model explained 96.79% variation in 
the response leaving only 3.21% for residuals. Dye uptake capacity up to 55.7 mg/g could be obtained with the proposed 
carbonaceous adsorbent mango leaf char.
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1. Introduction

Large varieties of dyes are used by industries 
like textile, leather, plastic etc., to color their products. 
These dyes are designed to be highly stable molecules 
to meet high quality requirements. Treatment of such 
stable dyes makes the waste water treatment processes 
difficult and costly. If not properly treated they pose 
serious threat to the environment and the ecological 
system (Azizi et al., 2012; Diaconu et al., 2010). In 
order to protect the environment, more and more 
stringent norms are stipulated by the governments. All 
this makes the treatment of colored effluent a 
challenging task for the environmental engineers. As 
adsorption is efficient and cost effective numerous 
studies had been reported in the literature on removal 
of color using low cost adsorbent (Banerjee et al., 
2013; Gunasekar and Ponnusami, 2013; Lucaci and 
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Duta, 2011; Samarghandi, 2013; Smaranda et al., 
2010; Suteu et al., 2011; Yu et al., 2016). Majority of 
these studies report kinetic and isotherm data for 
several adsorption systems (adsorbate – adsorbent 
combinations) as these are essential for efficient 
design of adsorption. However, process variables 
often have combined effects on adsorption. Thus, it is 
important to study the combined effects of the process 
variables in order to understand the adsorption system 
completely.  

Conventional one variable at a time 
experiments are not sufficient to reveal the interaction 
between process variables. Statistical design of 
experiments is very efficient in this respect. Factorial 
experimental design is a powerful tool to bring out the 
interactions, and it improves optimization process. 
Through properly planned factorial design of 
experiments, relative importance of all the factors 


