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ABSTRACT 
Decolourisation of Malachite green by chemical oxidation using Fenton’s reagent, hydrogen peroxide and sodium 
hypochlorite were studied. Study was done to evaluate effect of pH, effect of oxidant dose, effect of initial concentration 
dye sorption on oxidation process. Results reveal that pH 3.5 was optimum for achieving decolourisation of malachite 
green by oxidation. The percent removal increased with increase in oxidant dose. The order of dye removal capacities for 
these chemical oxidants was, oxidants FR > HP > SH. 
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INTRODUCTION 
In the dye industry, the main pollution source of wastewater comes from dye manufacturing, dyeing and 
finishing units. Major pollutants include high suspended solids (SS), chemical oxygen demand (COD), 
biochemical oxygen demand (BOD), heat, colour, acidity, basicity and other soluble substances [1]. 
Decolourisation is very important before its disposal. Though chemical oxidation [2] has been used for 
treatment, the former pollutes the atmosphere leaving toxic materials, which may reach ground water 
and the later needs much ground space and ultimately leaves toxic materials [3].chemical oxidation 
method, however, appears to be the most potent technology for the treatment of wastewater of textile 
industry having dyes [4]. The present study involved application of chemical oxidation for 
decolourisation of malachite green dye using various oxidants (FR, HP, SH). A method of treating dye 
wastewater with hydrogen peroxide and ferrous ion exchange system, known as Fenton’s reagent has 
been reported by many investigators [5-8]. Hydrogen peroxide and ferrous ion are usually more stable in 
a strong acid. However, if hydrogen peroxide is added to an aqueous system containing an organic 
substrate and excess ferrous ion in a strong acid. 
 
MATERIALS AND METHODS 
A comparative study was carried out that involved three oxidants for the removal of malachite green 
(MG) from aqueous solution and dyeing wastewater by batch process. Three oxidants H2O2 (HP), Fenton’s 
reagent (FR) and sodium hypochlorite (SH) were tried. FR contains hydrogen peroxide and ferrous ion 
exchange system. 
In the tests to determine the minimum concentration of hydrogen peroxide and ferrous sulphate, a pH of 
3.5 was chosen. The effect of pH variation was then examined over the range 2.5-6.0 (table 3) using 6N 
H2SO4 being used to adjust the pH. In all the four sets of tests 100ml of waste stream was placed in a 
beaker of one litre capacity together with 2 – 4 ml of Fenton’s reagent. The pH was set and the mixture 
was stirred at 150 rpm for 60 minutes. The solids were allowed to settle for 30 min and the supernatant 
removed for analysis. The some basic procedure was followed when the effects of reaction time, dose and 
pH were being evaluated. The effect of contact time was investigation by varying agitation time from 1 to 
4 h for the effluents from all types of oxidants. The dose (in g/l) variation were 1:5, 2:10, 4:20 and 5:25. 
The pH variations were 2.5, 3.5, 4.5 and 6.0. 
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RESULT AND DISCUSSION 
Effect of Initial Concentration on Dye Sorption 
The effect of initial concentration on the sorbed amount of dyes (mg/g) can be calculated from table 1. 
 
Table 1. Removal % of dye by oxidants at different concentrations and at oxidant dose 4g/l, pH 3.5, temp. 

25oC,contact time 5h and rpm 150. 

Dye Concn., mg/l FR HP SH 

Malachite 
Green 

1 86.1 85.8 77 
5 78.3 76.3 71.8 

10 72.4 71.3 70.1 
15 70.3 68.2 64.6 

 
The higher uptake was found at lower initial concentration 10 mg/l, oxidant dose 4 g/l, temp. 25oC, 
contact time 5h and rpm 150. MG was found to remove 72.4% by FR, 71.3% by HP and 70.1% by SH at 
initial concentration 10 mg/l, oxidant dose 4 g/l, pH 3.5, temp. 25oC, contact time 5 h and rpm 150. The 
order of dye removal capacities for these chemical oxidants was: FR > HP > SH. 
Effect of Oxidants dose 
The effect of oxidant dose on the dye using different oxidants ai pH 3.5 and temperature 25oC is depicted 
in table.  
 
Table 2.Removal % of dye (MG) by oxidants at different doses and at dye concentration 10 mg/l, pH 3.5, 

temperature 25oC, contact time 5 h and rpm 150 
Dye Dose, g/l FR HP SH 

Malachite 
Green 

1 69 68 67.8 
2 70.4 69.8 68.8 
4 72.4 71.3 70.1 
5 74.6 73.3 71.2 

 
It clearly indicates that their percent removal increased with increase in oxidant dose. It is obvious from 
this table that as the oxidant dose increased, percent contaminant removal also increased, but after an 
optimum dose of 5 g oxidant per litre of contaminant solution there no appreciable change in removal. 
Effect of pH 
The effect of different pH values on the dye at temperature 25 oC and oxidant dose 4 g/l is depicted in 
table 3. The optimum pH was 3.5 for the dye under investigation. 
 
Table 3. Removal % of dyes by oxidants at different pH values and at dye concentration 10 mg/l, oxidant 

dose 4 g/l, temperature 25oC, contact time 5 h and rpm 150 
Pollutant pH FR HP SH 

Malachite 
Green 

2.5 70.6 65.3 61.3 
3.5 72.4 71.3 70.1 
4.5 68.4 63.4 61.1 

6.0 60.4 59.3 53.3 
It is observed that the removal of dye (MG) increases from 60.4% at pH 6.0 to 72.4% at pH 3.5 by FR, from 
59.3% at pH 6.0 to 71.3% at pH 3.5 and from 55.3 at pH 6.0 to 70.1% at pH 3.5. The optimum pH was 3.5 
for dye under investigation. 
 
CONCLUSIONS 
The result of present investigation show that the effect of various parameters affecting the oxidation such 
as initial dye concentration, adsorbents dose and pH were determined. Oxidizing capacity was found to 
increase with increase in contaminant concentration the percent removal increased with increase in 
oxidant dose. FR (5:25) is the best of all the oxidants investigated. The order of contaminant removal 
capacities for different oxidants was FR > HP > SH. 
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