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A B S T R AC T

Shaddock peel was found to be a novel low-cost and locally available adsorbent for the removal 
of methylene blue (MB) from dye wastewater. The effects of initial pH, adsorbent diameter, dye 
concentration and contact time on the adsorption of MB were studied. MB could be removed 
effectively when initial pH ≥ 6. The adsorption data fi tted very well with the Langmuir adsorp-
tion model and the maximum adsorption capacity was 305.81 mg/g at 303 K. The adsorption 
process followed the pseudo-second-order kinetic model. The results indicated that shaddock 
peel is a promising adsorbent for the removal of MB from dye wastewater.
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1. Introduction

Dyes are extensively used for dyeing, leather tan-
ning, paper manufacturing and hair coloring [1]. In 
some developing countries, dye industry effl uents were 
directly discharged from factories to the surface water 
without any treatment. Dyes in water can interfere with 
the growth of photoautotrophic and photoheterothophic 
bacteria and hinder photosynthesis in aquatic plants 
since they competitively adsorb and refl ect the sun-
light [2]. Majority of dyes are carcinogenic and muta-
genic because they contain functional aromatic rings [3]. 
Apparently, even in low concentration and small quan-
tities, these dye wastewater effl uents deteriorate the 
local and even regional hydrological environment and 
have posed signifi cant risk to public health. Therefore, 

removal of dyes is an important aspect of wastewater 
treatment before discharge.

It is very important that the remaining dyes in 
wastewater are removed effi ciently to prevent them 
from entering the hydrological environment. Recently 
several methods have been developed to remove dyes 
from wastewaters, such as coagulation and fl occulation, 
oxidation or ozonation, ion exchange, membrane sepa-
ration, zero valent iron reduction and biodegradation 
[4−8]. But most of them are either costly or diffi cult to 
operate. Adsorption is another useful method because of 
its high effi ciency in the dyes removal. Activated c arbon 
has been widely used to remove dyes from wastewa-
ter. However, due to the relatively high operating costs, 
such as regeneration of the used adsorbent, has limited 
its application on a large scale. Discovery and devel-
opment of novel low-cost adsorbents based on low 
cost botanic materials and agricultural wastes for dyes 




