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ABSTRACT 
Wastewaters from textile industry contain various pollutants including a high content of organic 
matter, surfactants, additives and dyes. Dyes have obtained notoriety as hazardous substances, 
because most of them are toxic and considered to be resistant to biodegradation. Recently, 
Advanced Oxidation Processes (AOP) have received considerable attention because it is possible 
to degrade organic compounds and colour from wastewaters. This study was performed to 
investigate the removal of COD and colour from textile effluent using novel modified Fenton 
oxidation. Iron dust and fly ash was developed to catalyse the oxidation reaction of the dyes 
bearing textile effluent. It was found that iron dust could be used to replace iron salts as a 
catalyst for the Fenton reaction. The examined Fenton process proved to be very efficient for 
decolourisation with the help of fly ash along with iron dust. 
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INTRODUCTION 
Waste water from textile industry is one of the 
major sources of various pollutants in the 
environment. The textile effluents have been 
proved to impart adverse effects on humans, 
animals and plantation due to contamination of 
various pollutants like organic matter, 
surfactants, additives and a small proportion of 
dyes which impart color to water and thus 
lower its aesthetic value. Conventional 
treatment methods for color and COD removal 
from dye contaminated textile effluents consist 
of various combinations of biological, physical 
and chemical decolorization methods. These 
methods mainly includes, chemical precipita- 
tion, coagulation1, 2  adsorption by activated 
carbon, natural absorbents, poly- catalytic 
oxidation2  and biological treatment.3 These 
integrated treatment methods are efficient but 
not cost effective due to huge amount of 
chemical consumption. Further, they are non-
suitable due to non-biodegrability of effluents. 
Recent applications of Fenton´s reagent 
include the pre-treatment of olive mill 
wastewater,4 the treatment of landfill leachate,5 
copper mine wastewater,6 water-based printing  

ink wastewater7 and cosmetic wastewaters,8, 9 
the degradation of pesticide,10 antibiotic,11,12 
high-strength livestock wastewater,13 poultry 
manure wastewater14,15 and organic compounds 
of nuclear laundry. In addition to achieve high 
performances by biological treatment, the 
experimental conditions must be optimized.16,17 
Presently, novel treatment methods based on 
Advanced Oxidation Processes (AOPs) 
characterized by production of the hydroxyl 
radical (OH-) as a primary oxidant have been 
developed by number of authors.18 Fenton 
process would provide a cost effective source 
of hydroxyl radicals as it does not required 
external energy for activation of hydrogen 
peroxide. The major drawback of the 
conventional fenton process associated with 
the disposal of the sludge containing Fe ions at 
the end of the waste water treatment as a result 
of use of FeSO4. Moreover, it is expensive and 
required huge amount of chemicals and man 
power. It was found that iron powder could be 
used to replace iron salts as a catalyst for 
Fenton reaction. The concentration of H2O2 
and Fe+2 and pH of the reaction has been 
poorly reported on the efficiency of the 
Fenton's process.19-23 The use of iron scrap     
as   a substitute of FeSO4 as a catalyst has been  *Author for correspondence 

© JERAD All rights reserved 



   J. Environ. Res. Develop. 
Journal of Environmental Research And Development                    Vol. 8 No. 04, April-June 2014 

984 
 

reported. Among the various oxidation 
processes, simultaneous operation of  Fenton’s 
reagents  along with fly ash consider to be 
most effective methods for the treatment of 
various industrial effluents due to higher 
degradation efficiency. Fly ash is a solid waste 
obtained from thermal power plants, steel 
mills, etc. needed specific attention pertaining 
to its utilization for controlling air, land and 
water pollution. Due to rich source of silica, 
alumina and other oxides, it has been explored 
as a catalyst to remove color from textile waste 
water.12 

AIMS AND OBJECTIVES 
This study mainly addresses the simultaneous 
use of iron dust and fly ash for the removal of 
COD and color from the textile effluent.  

MATERIAL AND METHODS 
Waste water was obtained from local textile 
dying and printing unit. Fly ash was collected 
from boiler house of TML Pvt. Ltd., Vadodara, 
India. It was sieved through 200 mesh and 
dried at 110oC for 2 hours prior to use. Iron 
dust power was collected from local 
mechanical workshop. It was freed from 
impurities and screened to 200 mesh. The 
solutions were mixed by means of magnetic 
stirrer. After settlement of the sludge, the 
supernatant was collected for the COD and 
color. Analytical grade hydrogen peroxide 
(30% w/w) was purchased from ACS 
Enterprise, Surat, India. Two series of 
experiments were carried out in a glass beaker 
(1 litre capacity) at room temperature           
(25-30oC). Sample volume for textile waste 
water used was 500 ml. In the first experiment, 
wastewater was initially acidified to 2.5 - 4.0 
pH with the use of H2SO4. Then after, 30% 
H2O2 and solid iron scrap was added and 
stirred it thoroughly. Series of samples were 
collected at an interval of 15 minutes for a 
period of 90 minutes. Sludge was allowed to 
settle down and supernant was collected for the 
measurement of final value of COD and colour 
followed by addition of 5 gm fly ash for the 
period of 50 minute in the second experiment. 
Color was analyzed by spectrophotometer 
(Hach 2800) and COD was analyzed by open 
reflux method (APHA Standard 5220). 

RESULTS AND DISCUSSION 
Fig. 1 shows the gradual reduction of COD 
and colour with passage of time i.e. up till 90 
minute. The maximum COD and colour 
removal efficiency was found to be 30 % and 
96 % respectively. It has been observed that 
alkaline solution produced floc and 
precipitation of Fe+2 ion as a result of 
decomposition of the iron scrap. In addition to 
this, H2O2 may decomposed in alkaline 
medium and generate oxygen and water 
leading to loss of oxidation ability. Most of the 
studies show that pH between 2.5 to 4.0 was 
observed to be optimum for the highest 
removal efficiency of COD and colour. In 
order to investigate the effect of Fe+2 of the 
iron scrap, experiments were conducted at 
different weight of iron scrap at fixed 
concentration of H2O2. It was observed that       
7 gm of iron scrap could remove highest COD 
and colour. Further, it was observed that higher 
quantity of iron scrap resulted in a brown 
turbidity as a result of recombination of 
hydroxyl radicals and Fe+2 leading to reduction 
of COD. Similar results were reported by 
various authors.4,13 The optimum concentra- 
tion of H2O2 for COD and colour removal was 
determined to be between 500-600 mg per 
litre. These results indicated that the efficie-
ncies of Fenton oxidation with iron scrap and 
H2O2 of dye bearing textile effluent is higher in 
terms of colour removal compare to COD. 
This can be attributable to fact that the 
organics, which decomposed to smaller 
organics, still have COD, although the dye 
solutions were decolorized by the cleavage of 
critical dye bonds. In the second series of the 
experiment, iron scrap and H2O2 treated 
supernant of the earlier run was used for the 
treatment of fly ash. Fig. 2 shows that COD 
and colour removal efficiency was found to be 
21% and 74% respectively. It is attributed to 
the catalytic surface of the fly ash consists of 
Al2O3, SiO2 and Fe. It was observed that two 
series of experiments provides COD and 
colour removal in the tune of 99.09% and       
45 % respectively. 
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Fig. 1 : Effect of iron dust and H2O2 on removal of COD and colour 

 
    

 

 

 

 

 

 

 

 

 

Fig. 2 : Effect of fly ash on removal of COD and colour 

CONCLUSION 
The modified two stage Fenton oxidation was 
found to be very efficient for decolourization 
of textile effluent. Further, it shows that iron 
scrap can be used as a source of Fe ions 
(catalyst). It was observed that iron scrap acted 
as a catalyst for the activation of hydrogen 
peroxide. 
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