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Abstract: Photo catalytic decolorization of  Crystal 

Violet dye  under UV irradiation by TiO2 composite 

catalyst  has been investigated. Crystal Violet dye 

degradation batch experiments were done 

composite and UV light. The effect of factors like 

catalyst , pH value and initial dye concentration on the 

rate of degradation has been investigated. Finally it was 

found that photodecomposition using TiO2 composite 

photo catalyst was very efficient for textile dye 

wastewater treatment. 
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1. Introduction 
 

Dyeing industries discharges huge amount of colored 

wastewater which are highly toxic and harmful to us. 

[27]The major source of pollution of water is domestic 

waste from various areas, and other wastes like industrial 

wastes which are discharged into water bodies. Ground 

water is the major  source of fresh water in developing 

countries and it is also in danger due to these p

Therefore for degradation of the dyes in industrial 

wastewaters various physico-chemical treatment methods 

are widely used. Among all treatment methods, 

photocatalytic degrdation is more effective technique, for 

removal of  toxics found in wastewater. Heterogeneous 

photocatalytic oxidation is an effective method to remo

low concentrations of organic contaminants.[28]

 

 

2. Experimental 

 

2.1 Materials 

 

All chemicals were of analytic grade reagents and  were 

used without further purification . Titanium (IV) 

Butoxide, commercial activated carbon and Crystal[29] 

Violet dye were used for  this research work. The 

detailed molecular structure of dye pollutant  is shown  in 
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catalytic decolorization of  Crystal 

Violet dye  under UV irradiation by TiO2 composite 

catalyst  has been investigated. Crystal Violet dye 

degradation batch experiments were done with TiO2 

composite and UV light. The effect of factors like 

catalyst , pH value and initial dye concentration on the 

rate of degradation has been investigated. Finally it was 

found that photodecomposition using TiO2 composite 

ent for textile dye 

catalyst, Crystal 

Dyeing industries discharges huge amount of colored 

wastewater which are highly toxic and harmful to us. 

rce of pollution of water is domestic 

waste from various areas, and other wastes like industrial 

wastes which are discharged into water bodies. Ground 

water is the major  source of fresh water in developing 

countries and it is also in danger due to these pollutants. 

Therefore for degradation of the dyes in industrial 

chemical treatment methods 

are widely used. Among all treatment methods, 

photocatalytic degrdation is more effective technique, for 

removal of  toxics found in wastewater. Heterogeneous 

photocatalytic oxidation is an effective method to remove 

low concentrations of organic contaminants.[28] 

All chemicals were of analytic grade reagents and  were 

used without further purification . Titanium (IV) 

commercial activated carbon and Crystal[29] 

d for  this research work. The 

detailed molecular structure of dye pollutant  is shown  in 

Fig.1. Distilled water was used for preparation of dye 

solutions . [30] 

 

2.2 Photo catalytic Reactor  
 

The photo catalytic batch study was conducted in batch 

immersion reactor. The reactor consists of a long tube 

made of quartz. The reactor consists of 8W low pressure 

mercury vapor lamp which was placed inside the quartz 

tube. [31] 

 

 

Figure 1. Structure of Cry

 

2.3 Synthesis of TiO2 composite
 

TiO2 composite was synthesized using Titanium (IV) 

Butoxide and commercial activated carbon by sol

method. 5 mL of Titanium (IV) Butoxide

ethanol, 1.3 mL of  acetic acid and 1 ml distilled water. 

The solution was mixed with few grams of commerc

activated carbon  under continuous magnetic stirring for 

4 hours and then it was calcined at 450°C for 3

 

2.4 Photocatalytic Degradation of the Crystal Violet Dye 

under UV Irradiation 
 

Batch study of degradation were conducted under 

irradiation of UV light with Crystal Violet dye solution 

and TiO2 catalyst and stirred throughout the experiment. 
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Fig.1. Distilled water was used for preparation of dye 

catalytic batch study was conducted in batch 

immersion reactor. The reactor consists of a long tube 

made of quartz. The reactor consists of 8W low pressure 

mercury vapor lamp which was placed inside the quartz 

 

Structure of Crystal Violet Dye 

Synthesis of TiO2 composite 

composite was synthesized using Titanium (IV) 

and commercial activated carbon by sol-gel 

mL of Titanium (IV) Butoxide  with 17 mL 

ethanol, 1.3 mL of  acetic acid and 1 ml distilled water. 

The solution was mixed with few grams of commercial 

activated carbon  under continuous magnetic stirring for 

hours and then it was calcined at 450°C for 3 hours.  

Photocatalytic Degradation of the Crystal Violet Dye 

Batch study of degradation were conducted under 

V light with Crystal Violet dye solution 

and TiO2 catalyst and stirred throughout the experiment. 
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At certain time interval, the absorption spectrum of 

mixture was found using  UV-Vis spectrophotometer.

 

3. Results and Discussion 

 

3.1 Study of catalyst loading effect 
 

Photo catalytic batch experiments using various 

concentrations of TiO2 nano particles  has been shown in 

Fig.2. It was observed that as TiO2 nano

increased, the percentage degradation of dye 

concentration increased. The rate of degradatio

effective with increase in the catalyst amount and this is 

due to increase  in total active sites on catalyst surface. 

But increase in dose of catalyst resulted in increased 

turbidity of the solution which decreases the effect of UV 

light and hence photoactivity becomes ineffective. . 

 

 

Figure 2. Study of effect of catalyst dosage

 

3.2 Study of pH effect 
 

To study the pH effect, experiments were carried out by 

varying pH values  at constant  concentration of

dye (50 mg/l) with TiO2 nanoparticles (150 mg/l) which 

has been shown in Fig.3. The efficiency of degradation  

rate [11-19] increases with higher values of  pH and 

higher rate of degradation of 89 % was observed at pH 8 

and after that  at  pH 8 there decrease  in percentage of 

degradation rate. This shows the colour removal 

efficiency of TiO2 nanoparticles  depends on pH. 

 

At certain time interval, the absorption spectrum of 

Vis spectrophotometer. 

 

catalytic batch experiments using various 

particles  has been shown in 

Fig.2. It was observed that as TiO2 nano particles dose 

increased, the percentage degradation of dye 

concentration increased. The rate of degradation is very 

effective with increase in the catalyst amount and this is 

due to increase  in total active sites on catalyst surface. 

But increase in dose of catalyst resulted in increased 

turbidity of the solution which decreases the effect of UV 

ce photoactivity becomes ineffective. .  

 

Study of effect of catalyst dosage 

To study the pH effect, experiments were carried out by 

varying pH values  at constant  concentration of 

dye (50 mg/l) with TiO2 nanoparticles (150 mg/l) which 

has been shown in Fig.3. The efficiency of degradation  

19] increases with higher values of  pH and 

higher rate of degradation of 89 % was observed at pH 8 

ase  in percentage of 

degradation rate. This shows the colour removal 

efficiency of TiO2 nanoparticles  depends on pH.  

 

Figure 3. Study of effect of pH

 

3.3 Study of initial dye concentration effect
 

 The effect and the activity of initial concentration of dye 

in the solution has been noted on the 

optimum  pH = 8 and catalyst dosage  (

The amount of concentration of dye was added in the 

range ( 50 - 150 mg/l) which  

Fig.6. The rate of degradation lowers with increased 

amount of dye concentration along with the catalyst. 

 

Figure 4. Study of initial concentration of dye effect

 

4. Conclusion
 

The photocatalytic degradation rate  of crystal violet d

depends on various operating factors like initial  

concentration of dye , value of  pH and  photocatalyst 

amount. Crystal violet dye has been decolourised to 

greater extent with  TiO2 composite along with UV light. 

 

 

 

 

Study of effect of pH 

Study of initial dye concentration effect 

The effect and the activity of initial concentration of dye 

solution has been noted on the degradation rate at 

optimum  pH = 8 and catalyst dosage  (TiO2 =200 mg/l). 

concentration of dye was added in the 

  has been shown in the 

Fig.6. The rate of degradation lowers with increased 

amount of dye concentration along with the catalyst.  

 
Study of initial concentration of dye effect 

4. Conclusion 

The photocatalytic degradation rate  of crystal violet dye 

depends on various operating factors like initial  

concentration of dye , value of  pH and  photocatalyst 

amount. Crystal violet dye has been decolourised to 

greater extent with  TiO2 composite along with UV light.  
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