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Photo catalytic degradation of model textile azo dyes in textile wastewater 
using methylene blue immobilized resin dowex- 1 1 
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This study presents degradation of textile azo dye by newly developed photo catalyst (methylene blue immobilized resin 
dowex-1 1; particle size, 20-50 mesh), which is a cheap and a very good alternative to traditional technologies for industrial 
application. Activity of catalyst remains unaffected on continuous use. 
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Introduction 
Advance oxidation process1 (AOP) is best for 

treatment of textile industries effluent (wastewater). 
Methylene blue (MB) immobilized resin, a newly 
developed photo catalyst for degradation of azo dyes, 
can act as sensitizer for light induced process. Due to 
sensitization of photo catalyst, electron migrates from 
valance band (VB) to conduction band (CB) and holes 
formed in valance band can generate highly oxidizing 
hydroxyl radicals. Probably hole abstracts electron from 
dye molecule and degradation process starts. 
Bhatkhande et aZ2 listed compounds degraded by photo 
catalysis. Studies are available on degradation of textile 
azo dyes and on photocatalyst3-'. Legrini et als observed 
that purification with TiO, photo catalyst in presence of 
UV radiation is economical and effective in removal of 
organic compounds dissolved or dispersed in water. 
Ti0,-mediated photo degradation mechanism9 for Acid 
Orange 7 led to complete mineralization of organic 
molecule into naphthalene and benzene type rings, 
carbon into CO,, nitrogen into NH,+and NO; and sulphur 
into SO:- ions. Degradation of Methyl Orangelo has 
been carried out under UV Light (300 nm) illumination 
using ZnOIZnO, as photo catalyst. Wang et a1"reported 
enhanced photo catalytic activity for Methyl Orange 

*Author for correspondence 
Tel: 91-291-2431915 
E-mail: rcmeena007 @rediffmail.com 

degradation using SO:-/ZnO/TiO, and ZnO as photo 
catalysts. Mendez-Pazet et all2 carried out anaerobic 
treatment of azo dyes, Acid orange 7, under fed batch 
and continues condition. 

This study proposes a new photo catalyst, methylene 
blue immobilized resin dowex- 1 1  (MBRD-1 l) ,  for 
oxidative degradation of textile azo dye. 

Materials and Methods 
Dye 

Dye (C,,H,,N,Na,O,S,; mol wt, 616.49; h max, 620 f 
4 nm; purity, 98.9%) was procured from Loba Chemicals 
India. 

Photo Catalyst 
Photo catalyst was prepared by using Dowex-11 resin 

(particle size, 20-50 mesh) (Sisco Chemicals India, 
Mumbai) and MB hydrate (Loba Chemicals India). MB 
solution M), prepared in double distilled water, was 
mixed with Dowex-11 resin (MB: Resin, 100: 1) with 
shaking well. Then, mixture was allowed to stand for 3 
days in dark for complete immobilization of MB inside 
resin pores. After 3 days, MB immobilized resin was 
filtered, washed by double distilled water twice and used 
as photo catalyst in further experiments. 

Analytical Methods 
Change in dye concentration was recorded by 

UVNisible spectrophotometer (Shimadzu-160). Solution 



 



J SCI IND RES VOL 68 AUGUST 2009 

0 20 40 60 80 100 120 140 160 180 

Ti, min 

Fig. 2-Effect of catalyst loading on photo catalytic degradation (Temp. 303 K, solution vol200 ml, initial dye 
conc. 40 m a ,  pH 7.5, W /visible lamp 10.4 m W ~ m - ~ )  
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Fig. 3-Effect of initial dye concentration on degradation (Temp. 303 K, solution vol200 ml, 
pH 7.5, UV/visible lamp 10.4 mW ~ r n - ~ )  



 



 
 
 
 


