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ABSTRACT

Textile industries are major source of effluents due to their operations. Released colored organic
compounds in effluent contaminate the water and are source of non-aesthetic pollution and eutrophi-
cation. In the present paper an innovative method is reported for the decolouration of dyes in textile
effluent using photoreduction in presence of solar radiation. Commercial samples of different azo and
cremazole textile dyes commonly used in textile industries of Sanaganer region in Rajasthan were used
for method development. Photocatalytic activity of titanium dioxide, zinc oxide and manganese oxide
was studied in presence of sunlight on commercial dye samples namely Violet, Congo Red, Blue S and
Orange 3R. The results show that decoloration efficiency of TiO, is many fold higher than ZnO and
MnO. The process shows a significance enhancement when it is carried out at optimum concentration
of reducing agent and appropriate time for solar irradiation. 89% Colour removal from effluent was

reached at 96 Hrs operating time.

INTRODUCTION

Textile dyes and other industrial dye stuffs constitute
one of the largest group of organic compound that
represent an increasing environmental danger. About
1-20 % of the total world production of dyes is lost
during the dying process and is released in the textile
effluent. Textile industry effluents are mostly
discharged into the environment after minimal
pretreatment with a high amount of pollutants. The
release of these coloured waste waters in the environ-
ment is a considerable source of non esthetic pollu-
tion and eutrophication and can originate dangerous

by products through oxidation, hydrolysis and other
chemical reactions taking place in the waste water
phase. Azo dyes which constitute the largest and most
important class of commercial dyes used in textile
industries have a serious environmental impact,
because their precursors and degradation products
are highly carcinogenic.

The main challenge for the textile industry today
is modify production methods, so they are more
ecologically friendly at a competitive price, by using
safer dyes and chemicals and by reducing cost of
effluent treatment/ disposal. Many different and
complicated molecular structures of dyes make dye
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wastewater difficull to be treated by conventional
biological and physicochemical process. Therefore, in-
novative treatment technologies need to be investi-
gated.

The decolouratisation of dye waste water using,
photoreduction technique involving metal oxides and
solar radiation is the subject of this research paper.
Titanium Oxides, Manganese Oxide, Zinc Oxide were
used in comparison to conventional methods for re-
moving organic species in the environment because
the process gradually breaks down the contaminant
molecule, no residue of the original material remains
and therefore no sludge requiring disposal to landfill
is produced. The catalyst itself is unchanged during
the process. Additionally microamounts of reagent are
sufficient to carry out the process. Due to these advan-
tages the process result in considerable saving in the
water production cost and keeping the environment
clean.

EXPERIMENTAL

For the present study of assessment of water quality,
Sanganer industrial area, Jaipur, Rajasthan state was
selected (longitude 9524 E; latitude 27°18 N). This
area is principally involved in manufacturing and
trade of textile products principally cotton for more
than 50 years. The area lack proper drainage system
and as a result of this, all the industrial waste water
effluents are drained into the Amanisha canal which
effects the near by irrigation agricultural products and
the quality of ground water. Water samples from these
areas were collected and designated S1-S,. Samples
were collected from the source point outlet of finish-
ing unit at Sanganer industrial estate (S,), 100 m away
from source point(S,), 200m away from source point
(S,/) and 400m away from source point (S,). Standard
procedure (spot sampling) were followed during sam-
pling. All the samples of the effluent were collected in
sterile, dry and properly stopper polypropylene
bottles. Study of treatment of textile effluent by appli-
cation of photoreduction was carried out using UV-
Visible double beam spectrophotometer. TiO, P,570%
, MnO and ZnO were taken of AR grade. Dyes as di-
rect dyes Violet and Congo Red and cremazoles- Or-
ange 3R and Blue S1 were used as dying agent at ran-
dom basis from local Sanganer textile industry. Dye
solutions were prepared by dissolving 10mg dye pow-
der in 100ml of distilled water. zmax of individual
dyes were determined in the range of wavelength from
300 nm to 750 nm, the results are shown in Table 1.

Table 1. 2zmax of individual dyes

Dye 7. max.
Violet dye 545 nm
Congo red 495nm
Blue S! 570nm
Orange 3R 490nm

RESULTS AND DISCUSSION

One mLof eachof the photocatalyst (TiO,, ZnO, MnO)
were separately introduced in 25mL of standard dye
sample and were kept for photoreduction at room
temperature in visible radiation. The graphs 1-4 ,
represent the colour degradation of commercial dyes
namely violet, congo red, blueS, and orange 3R with
respect to time with all the three types of photocata-
lyst titanium oxide, zinc oxide and manganese oxide.

It was found that 96 hrs duration is appropriate
time for decolouration. The result also show that TiO,
is more efficient for maximum decolouration .

Based on the above study different concentrations
of TiO, were used for the treatment of textile industry
effluents samples S-S,. For this 25 mL of 10 times
diluted samples were mixed with 0.2mL, 0.4 mL, 0.6
mL, 0.8 mL, 1.0 mL and 1.2 mL of 0.02M TiO, solution.
Samples were kept in sunlight for photoreduction for
96 hrs. Results of photoreduction using different
concentration of TiO, photocatalyst with all the four
industrial samples can be seen in graph 5-8.

Results show that 88% decrease in colour inten-
sity was observed in 96 hours and at 1.0mL of 0.02M
concentration of titanium oxide. Thus titanium oxide
can be successfully applied for colour removal of tex-
tile effluent by photoreduction in presence of visible
light at room temperature. By application of this
method textile industry effluent can be made less
harmful.

CONCLUSION

In this research paper a method has been developed
for remediation of five different samples collected from
source to sink of textile industry effluent using photo-
reduction. Photocatalytic activity of TiO,, ZnO, MnO
was studied on four different commercial dye samples
namely Violet, Congo red, Blue S1 and Orange 3R for
method development. Results show that remediation
was maximum with TiO,. Further studies were
carried out using various concentration of TiO,and it
was found that 1.0mL TiO, in 25 mL effluent sample
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Fig. 5 S, Photoreduction using Titanium Oxide

Fig. 6 S, Photoreduction using Titanium Oxide
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Fig. 8 S, Photoreduction using Titanium Oxide
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and 96 hours was most effective for photoreduction.
the asveinpea mosimaa swes 1nar 1o, have great
potential in photoreduction of dyes in effluents and
was applied commercially in treatment of textile
effluent.
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