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A B S T R AC T

The decolorization of Sunzol Black DN conc. (SBDN) in aqueous solution by Fenton oxidation 
process was studied. The effects of different reaction parameters such as initial hydrogen 
p eroxide concentration ([H2O2]o), initial Fe2+ concentration ([Fe2+]o), pH, temperature and the 
initial SBDN concentration ([SBDN]o) on the decolorization of the SBDN dye have been investi-
gated. The optimal reaction conditions were experimentally determined and it was found to be 
[H2O2]o = 4 mM, [Fe2+]o = 0.05 mM, pH = 3.5 and [SBDN]o = 100 mg/l at temperature 30oC. Under 
optimal condition, 94.5% decolorization effi ciency of dye in aqueous solution was achieved within 
90 min of reaction. The decolorization kinetics of SBDN by Fenton oxidation process followed the 
second-order reaction kinetics, and the apparent activation energy, was found to be 38.582 kJ/mol.
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1. Introduction

Nowadays most colorants have the purpose to sat-
isfy the aesthetical needs of the environment and thus, 
thousands of dyes and pigments are produced in indus-
trial scales [1]. Textile industry has shown a signifi cant 
increase in the use of synthetic complex organic dyes as 
the coloring material [2] and this industry is a growing 
industry in Malaysia. It contributes about 22% of the 
total volume of industrial wastewater generated in the 
country [3]. Synthetic dyestuffs, one group of organic 
pollutants, are used extensively in textile, paper, printing 
industries and dye houses. It is reported that there are 
over 100,000 commercially available dyes with a produc-
tion of over 7 × 105 metric tonnes per year [4,5]. Estimates 
indicate that approximately 10–20% of the synthetic tex-
tile dyes used is lost in waste streams during manufac-
turing or processing operations [6]. Colored effl uents 

from textile wastewater which are discharged from 
textile industries pose a signifi cant environmental pol-
lution problem because of its high toxicity and possible 
accumulation in the environment. Even at low concen-
trations, textile wastewater is intensely colored. Reactive 
dyes have been identifi ed as the most environmental 
problematic compounds in textile dye effl uents [7,8].

Sunzol Black DN conc. (SBDN) is a reactive dye, char-
acterized by having a reactive group, either a halohet-
erocycle or an activated double bond that when applied 
to a fi bre in an alkaline dye bath, forms a chemical bond 
with a hydroxyl group on the cellulosic fi bre. This type 
of dyes represent an increasing market share, currently 
about 20–30% of the total market for dyes, because they 
are used to dye cotton, which makes up about half of 
the world’s fi bre consumption. SBDN is not regarded as 
acutely toxic, but it can have various harmful effects. On 
irritation, it may cause sensitization by skin contact and 
eye irritation. Due to large-scale production and exten-
sive application, reactive dyes can cause considerable 




