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Abstract

Textile is the largest industry of Bhilwara district in the state of Rajasthan. Bhilwara city is known as “Textile City”. The
textile industries are most water and chemical intensive industry worldwide and produce large amount of waste water as
colored dyes effluents. Colored effluents is toxic in nature and damage to the environment and ecosystem. For the production
of 1 kg textile fabric industries consumed 200-400 litres of water. Textile effluent is contains inorganic as well as dissolved
organic substances. Dark colour of waste water is due to the presence of residual dyestuffs. The photocatalytic
decolorization of textile dye Methylene blue was examined by using photochemical reactor with WO3; and SnO; photo catalyst
in presence of U.V. light. The study of the effects of various environmental parameters such as type of catalyst, pH value and
catalyst mass were also investigated by using spectrophotometer at different wavelengths.
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Introduction

In textile industries synthetic and colour textile dyes are a major
part of water pollution and aquatic life, because they are
produces the various bye products as contamination. The side
effect of colour dye waste materials which produces during the
dyeing process that enters the fresh water bodies and polluted
them. The treatment of textile wastewater done by the various
biological, physical and chemical methods. But non-
biodegradable organic compounds is not possible to degradation
by these methods, so that advanced oxidation processes (AOP’s)
is use with the presence of highly active photocatalysis=.

Water is one of the essential resources on our earth. Recycling
of waste-water are very important issue today and tomorrow.
Today energy-saving green technologies are a demand in
our contrary. To develop quantum efficiency of ultraviolet
treatment of waste water photochemistry have important role. In
environment prospect environment green and nano catalysis
were use as photocatalysis. Photochemistry ideal with the study
of the physical process of chemical changes which occurs in
molecules on absorption of suitable radiation changing from 200
to 800nm*S,

The textile industries used more than 10,000 dyes every year
and generated 280,000 tonnes of discharged waste. Discharged
waste mixed in the fresh water and generated textile waste water
pollution worldwide. In cloth industry dyeing and finishing
process needed large quantity of water and produces highly
coloured and large concentration waste water.
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This waste water treatment is not possible through classical
methods. So that this water is mixed in fresh water and
imbalance the photosynthetic activity of aquatic ecosystem
system?®s,

Materials and methods

Dyes-Methylene Blue: Formula CiH1sCIN3S, Weight 319.86,
A max-664nm.
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Structural Formula: Azo tautomeric form of dye.

Photocatalyst: The WO3; and SnO, catalyst used as GR grade
chemical of 99% purity®,

Instruments: Photochemical degradation'! was carried out in a
photochemical reactor instrument. This instrument equipped
with UV tubes of 254nm. Magnetic stirer constant stiring of
solution. The wavlenth were obsered with UV-VIS spectrometer
with different concentration. pH meter was used to analysis pH
of dye solution. Adjust the pH of the dye solution by
measurment of pH meter.
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Procedure and Analysis: To experimental perpose the
photochemical reaction were carried out by useing of 1000ml of
dyes solution of desired concentration. The stock solution (1 x
10* M) was prepared in distilled water of methylene blue dyes.
Initial absorbance dye solutions was observed by useing of
UV-VIS Spectrophotometer. Prior to the runs of experiment,
dye solutions were stirred for 10min. After the addition of
catalyst WO3 / SnO; expriment to allow the physical adsorption
of different dye molecules. The reaction performe on the
catalyst surface area, till now to reaction reach the equilibirum
level. 3ml sample of suspension was withdrawn with the help
of syringe in beaker and reaction mixture was prepared by
adding the catalyst (initially 0.01gm). Reaction mixture (2X10
> M ) was made up to 100ml by adding double distilled water.
The experiments were carried out under UV light 254nm in the
photochemical reactor. Absorbance study of dye in each
degraded sample was determined with spectrophotometer at A
max 664nm for methylene blue at different time intervals (10
min) after filtration through the centrifugal machine. The color
degradation of methylene blue dye with time interval was
continuous monitored*?*®, Results of photocatalytic
degradation (Table-1 and 2) of Methylene blue graphically
presented in Figure-1 and 2.

Table-1: Bleaching of Textile dye Methylene blue by WOs;
reagent.

Time (Hour) Absorbance
0.0 0.495
0.5 0.354
1.0 0.330
15 0.210
2.0 0.200
2.5 0.185
3.0 0.155
35 0.145
4.0 0.120
45 0.100
5.0 0.075

Control Experiments confirmed the requirement of SnO, / WOs
photocatalyst for the active degradation of dye molecules at Amax
664nm.

Results shows that optimum conditions for the removal of dye
Methylene Blue Concentration = 2.0x10°M, pH=7.5, SnO; /
WO;3=0.1gm
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The rate of reaction was show that
Rate constant k (Methylene blue) =2.303X slope=2.03x10-3sec™

This degradation Methylene blue dyes
represented a pseudo first order rate law.

by Sn0,/WO0Os

Table-2: Bleaching of Textile dye Methylene blue by SnO;
reagent.

Time (Hour) Absorbance
0.0 0.490
0.5 0.404
1.0 0.330
15 0.210
2.0 0.200
25 0.165
3.0 0.155
3.5 0.145
4.0 0.103
4.5 0.280
5.0 0.015

Operational parameters: Photocatalyst Dose: The dose of
SnO; photocatalyst was reflected the affect the rate of reaction
and of dye degradation. In the experiment parameters like initial
dye concentration, pH remain constant. The different amount of
photocatalyst SnO, dose study from 0.01g to 0.12g/100ml.
results shows that the rate of dye degradation increases with
increasing catalyst contraction up to 0.1g because surface
catalytic reaction and after that the rate of reaction becomes
almost constant because surface area of catalysis were be used
so that surface reaction rate decrease®#6,

Results shows in Figure-3 the concentration of catalyst increases
the number of catalyst active sites and active molecule increase
so that rate of reaction was increase on the surface area,
resulting that increases the number of OH and O~ radicals,
that occurs rate of degradation is increased.

After time has sends catalyst active molecule availability with
the same concentration of dye was decrease. That time further
dye molecules are not available for adsorption reaction purpose.
The remaining catalyst particles are not involved in the
photocatalytic reaction. Result the degradation of Methylene
blue dye molecule were remains constant?’.
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Concentration of Dye: The effect of the dye concentrations
represented in Figure-4 on the degradation of Methylene blue
was observed at various range of concentrations from 0.25X10"
M to 2.5X10°M. The result reflected that initial rate of
increase with increase in concentration of dye molecules.

The highest rate of reaction was observed at 2.0x10°°M of
Methylene blue dye solution. After this concentration the rate of
photo degradation of dyes decreases because the increase in the
concentration of active dye molecule. Experiment represented
that the increase in initial concentration of dye continually
release the hydroxyl radicals concentrations therefore the rate of
degradation increase. Dye molecules adsorbed on catalyst
surface area and degradation occurs, on the increasing the
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concentration of dye keeping catalyst doze constant, catalyst
surface get saturated. Simultaneously intense color of dye does
not permit light to reach photocatalyst®.

Effect Hydrogen lon Concentration: The rate of reaction
study with the variation in pH on the rate of decolorisation of
dye studied as follows, for Methylene Blue pH from 4 to 8,
keeping all other parameters constant (Figure-5) for dye
methylene blue proves that optimal pH is 7.5. This may be due
to rate of reaction decreases with increase in pH. Increase in pH
level resulting increases the number of OH- ions which max the
photocatalyst surface negatively charged. This causes repulsion
between negative charge dye and photocatalyst!®-%,
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Figure-1: Bleaching of Textile dye Methylene Blue by WO3 Reagent.
0.6 -
0.5 -

Absorbance
o
w

00 05 10 15 20 25 30 35 40 45 50
Time (Hour)

Figure-2: Bleaching of Textile dye Methylene Blue by SnO; Reagent.
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Figure-3: Effect of Catalyst Concentration on photochemical degradation of Methylene Blue (MB) =2x10-°M, pH=7.5.
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Figure-4: Effect of Dye Concentration on photochemical degradation of Methylene Blue by SnO..
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Figure-5: Effect of variation in rate constant with pH for degradation of Methylene Blue by SnO,.
Conclusion References
Photocatalytic degradation of dyes Methylene Blue, were been 1. Rauf M.A. (2009). Fundamental principles and application

investigated using SnO2/WO3 photocatalyst. Results shows that
degradation is dependent upon various operational and
environmental parameters. Parameters like amount of catalyst,
dye concentration, pH. The optimum conditions presented for
degradation of methylene blue are pH 7.5, 0.1gm of SnOj/
WO,3/100ml dye solution and dye concentration 2.0X10-°M. The
photochemical degradation of Methylene Blue by using SnO;
catalyst was effective for removal of dyes from dye solution.
The removal dye colour reaction were also proceed with the
partial oxidation and it also completely degrade the toxic dye
products.

The photocatalyst efficiency has been found that when increase
in catalyst concentration up to a limiting value, decrease in
initial concentration, increase in pH. Photochemical degradation
shows of the colored effluent has the potential to improve the
quality of the textile waste water. The economy and faster rate
of reaction may be further improved by using certain
modifications like nanosize catalyst.
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