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Removal of malachite green oxalate from aqueous solutions by adsorption on Hevea Brasiliensis (a type of rubber wood) sawdust was studied 
experimentally.  The aim of this study is to evaluate the bio-adsorbent as a green alternative for the removal of malachite green oxalate. 
Furthermore, to examine the factors that in�uence the adsorption of malachite green oxalate such as adsorbent particle size (54 to 750 µm in 
average), initial pH (3 to 9) and temperature (30 to 80 ˚C).  Results showed that smaller particle size, higher pH and higher temperature are 
favorable for this adsorptive removal. Investigation of di�erent equilibrium isotherms showed that the adsorption of malachite green oxalate 
on rubber wood sawdust takes place as the Langmuir adsorption.  Comparison of the present result with other bio-adsorbents showed a 
compatitive adsorption capacity for the removal of malachite green.
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Abstract

The annual amount of dye stu� consumption on the international 
scale is estimated to be seven hudered thousands tonnes [1].  It is 
estimated that 30 % of the applied reactive dyes are discharged to 
the downstream e�uents. In some cases, the dye concentration in 
the aqueous effluent can be as high as 800 mg•L-1 [2].  The presence 
of a very small amount of dye in water (less than 1 mg•L-1) will result 
in a highly visible and undesirable colored water system [3].  Dyes 
are classi�ed according to the structure including acidic, basic, 
disperse, azo, diazo, anthroquinone based and metal complex dyes 
which are either cationic, nonionic or anionic type.  Anionic dyes are 
the direct, acid and reactive dyes.  The highest rates of toxicity exist 
amongst basic and diazo direct dyes [4].  Many dyes are di�cult to 
degrade; they are generally stable to light, oxidizing agents and 
aerobic digestion [5].  Dyes and their degradation products are 
carcinogenic and toxic; they have a negative impact on human 
health such as dysfunction of kidney, reproductive system, liver, 
brain and central nervous system [6].  However dye removal is 
sometimes challenging due to its complicity [7].

Currently, there are many physical, chemical, and biological 
methods to remove dyes from industrial e�uent such as, 
biodegradation, coagulation-�occulation, membrane separation, 
and adsorption.  Among all, the adsorption on activated carbon has 
proven to be the most e�cient solution for the removal of dyes 
from wastewater e�uents.  Agricultural byproducts and residues 
represent a promising green alternative to the traditional expensive 

adsorbents.  Bio-adsorbents are particularly advantageous due to 
their low cost, high availability and environmental friendliness. 
Furthermore, cascade use of solid wastes for other purposes can 
suppress the generated amount of solid wastes.  Many adsorbents 
have been tested on the possibility to lower dye concentrations 
from aqueous solutions, such as activated carbon [8,9], degreased 
co�ee bean [10], peat [11,12], chitin [13], silica [14], sugarcane 
bagasse [1], rice hull [5], co�ee husk [15], rice straw [16] and others 
[17]. 

Among basic dyes, malachite green is primarily designed to be used 
as a dye for silk, leather, and paper.  Nowadays it is widely used in a 
variety of sectors, such as dyeing paper and textiles, coloring tissues 
and indicating pH.  The problem of malachite green is not only its 
toxicity but also its properties that make its removal from aqueous 
solution di�cult.  Therefore e�cient removal of such a dye stu� 
from waste water is crucial for protecting the water environment 
[11].

In this study, hevea brasiliensis also known as rubber wood was 
employed as an alternative low-cost adsorbent for the removal of 
malachite green from aqueous solutions. This study aims to 
examine the factors that mainly in�uence the adsorption of 
malachite green, such as adsorbent particle size, initial pH and 
temperature.  The adsorption isotherm data were analysed using 
the Langmuir and Freundlich isitherms.  The adorption capacity of 
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