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Abstract: In this study solar light and UV radiation wereedgo compared for efficiency of decolorization of
textile wastewater containing of C.I. Direct BIué71(DB-177) dye. The effect of solution pH, temgera and
present of HO, on percentage of decolourization were studied. €kperimental results showed that
decolorization percentage with UV radiation at 3@utes in presence of 0.03M®; and ambient temperature
of 50°C was 99.8. For the same sample using siglatr, khe presence of hydrogen peroxide at a cdretém

of 5 times more and 3 times more time, a similac@etage was decolorization. Therefore, it is satggkthat
the decolorization of dye DB-177 is performed ia firesence of ultraviolet radiation.
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Introduction

Azo dyes are used extensively in textile dyeingrafi@ns and contribute to problems associated digposal

of the wastewater generated from such operatiohg. idustrial manufacturing of azo dyes and textile
finishing processes generate wastewater streantaroiated with azo dyes. Some of the azo dyesiHieuit

to treat by conventional wastewater treatment nuslifo Usually, dye wastewater can be decolorized thHroug
conventional treatment such as coagulation witlrdlyding metals followed by flocculation and filtran (or
sedimentation plus filtration). But this conventibrprocess produces a large amount of sludge wiéghls
further disposal. On the other hand, adsorptioro @utivated carbon is also an effective methodcfaor
removal. However, activated carbon may have a sbort life, depending on the initial color leveldathe
nature of dyestuff Regeneration of activated carlaoinefficient and very expensive. The other meatt
method such as membrane filtration is also effectiut very expensiVeThe operating cost of disinfection of
secondary effluent (99.9% faecal coliform reductibyp membrane filtration was much higher than ozadshé

or chlorine.

Conventional methods for water treatment (activatadoon adsorption, coagulation, flocculation, rege
osmosis and ultrafiltration) are non-destructivel @mst transfer contaminants from one phase toha&nand
form secondary wasteRecently, advanced oxidation processes (AOPs} baen used as techniques which
are alternative to physico—chemical phase tranmsfthods. These techniques are successfully apiolieitie
complete mineralization of organic pollutants intev®®. AOPs involve different processes, such a®4UV,
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04/UV, H,0,/04/UV, TiO,/UV, H,O./FE€*, UVIH,O,/F€*, H,0,/Fe3+, Fé'oxalate/ UV, HO,/Fe**/oxalate,
H,O./F€"*/oxalate/UV, Mr*/oxalic acid/Q and HOJ/FE&/Fe”/UV. In these processes, a complex set of
reactions occur, which imply generation of oxidiispecies, such as Olradicals and hydroperoxyl radicals
These species, especially radicals that have atatian potential of 2.8 V, are powerful oxidizingeats able

to degrade a variety of organic water contamirt@rBme of the advantages of use of UMBKin comparison
toother AOPs are a considerably safe and easy tapera reduction of the chemical oxygen demand RO
and a short reaction tirtfe The reaction of hydroxyl radicals, generated hgtplysis of HO,, with organic
contam}ionant includes three different mechanismsirdgen abstraction, electrophilic addition, andcietmn
transfer".

The objective of this study was to investigatedffeciency of decolorization of the widely used titxazo dye
C.l. Direct Blue 177 (DB177) with Solar light or UNadiation in the presence of®} in a laboratory reactor.
The decolorization rate of this process dependsmamy parameters, such as initial pH, initial aze dy
concentration, initial KD, concentration, UV light intensity, which were \atiin order to determine the
optimal operating conditions.

Experimental

Material

Hydrogen peroxide (30% w/w) was obtained from MdBek(Germany). The dye Direct Blue 177 was obtained
from Jasynth (India) and used without further poaifion. The characteristics of azo dye displayedable 1
and The chemical structure of the azo dye is shawvig. 1.

Table 1: Thecharacteristicsof azo dye studied in this study

Azo dye Formula Amax (nm) MW Dye contents (%)

C.l. Direct Blue 177
C38H25N6Nag,01153 586 906.81 95

Q Po9e HN  SOfa
—N \ HQ
SOa

C.|.Direct Blue 177
Fig. 1. The molecular structure of the azo dye (C.I.Dilcte 177)

Sodium hydroxide and choleridric acid were purchasem Merck Co. All stock solutions were refrigera
and stored in the dark. All solutions were prepavét deionized water.

Apparatus

Instruments were pH meter (Methrom827 PH Lab), UsitMe Spectrophotometer (VARIAN CARY 100) and
Reactor for photo oxidation experiments. Investages with ultraviolet irradiation were carried daside 60 x
40 x 30 cm (length, height and width) constructechemade wooden box reactor, using one UV lamp®of 3
W, with main irradiation wavelength of 254 nm (F&).
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Fig. 2: UV radiation constructed reactor box

The experiments of solar irradiation were carriatusing quartz tubes that contained 3 mL of wastew The
tubes were kept at an angle of approximately 454lirexperiments. The experiments have been doderun
sunshine between 12:00 a.m and 4:00 p.m in May 2@h3perature between 40-45 °C). The efficiencthef
processes was evaluated by monitoring the dye diézalion and photo degradation as can be seeigif &t
the maximum wavelength of absorption 586 nm. Thegreage of color removal was calculated with the
equation:

Per centage of decolorization = 100 - (absorbance atmax of dye in certain time/initial absorbance
Aanax of dye) x 100
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Fig. 3: Spectra of dye (C.I.Direct Blue 177)
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Procedure

Optical absorption spectra on azo dye were deteunby a Cray 100 spectrophotometer. The waveleoigth
maximum adsorption for azo dye were selected fantjtative analysis.

In the case of samples without hydrogen peroxi@enPof distilled water and 10 ml of dye solutiorg L, 90
(ratio 2: 1) mixtures, by using 1 M hydrochloriddicpH was adjusted.Then3 ml of the above solugioanred
into a quartz cell and irradiated with UV light sunlight. In samples containing hydrogen peroxidieml of
distilled water and 10 ml of dye solution mg / [0, &d 10 ml of hydrogen peroxide 5/0 M (ratio 1) ariix and
by using interest 1 M hydrochloric acid, pH wasustipd. The amount of solution in 3 ml quartz celtl a
irradiated with UV light or sunlight and the absance was measured at 586 nm.

Results and Discussion
Determining optimum operating conditions of U4 reactor

The samples were irradiated with UV light of champipH, changing decolorized percent decolorizethe T
samples without hydrogen peroxide under UV radmtibe highest percentage in the decolorized 9Utedn
approximately 50% was observed in Ph 12(Fig.4).Addiydrogen peroxide to the rays of UV, decolorized
approximately 95% was achieved in 60 min pH 7,18.6}. Bleaching the same percentage in both pHd7 a
10, pH= 7 due to neutral pH=7 was considered agpiienal pH. Another factor is the amount of decizied
hydrogen peroxide concentration in the tests af7pkith different concentrations of hydrogen perexidas
carried out under the same conditions. Our resutlicate that in the presence of 0.014 M hydrogeroxide
solution in the sample at 60 min, approximatelyp@gcent will be decolorized (Fig. 6).

Other parameters of the bleaching temperature @mvient .In order to obtain the optimum temperatesés in

the same test above pH 7(in the absence of oxygginahe presence of hydrogen peroxide in thegiree of
light at the end UV) was performed in which othargmeters were fixed. Our results indicate thaperature
alone has little impact on the decolorized sampagbrydr maximum of 90 minutes to 2 percent and the
temperature is 50°C (Fig.7). Increases with ingrepgemperature and oxygen concentration at theedamre,

the percentage of decolorized samples increasasdriiggbry maximum at 90 min., which corresponds5#2

at 70 °C in the presence of 3/0 M is hydrogen pemiig.7). UV light in the presence of 014/0 Mydihogen
peroxide, a maximum of 30 minutes Drsdrngbry 8/8&ent when the temperature is 50°C (Fig.8).
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Fig.4: Diagram of UV irradiation decolorized without theesence of hydrogen peroxide at different pH
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Fig.5: Diagram of the decolorized by UV radiation witke thresence of hydrogen peroxide at different pH
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Fig.6: Diagram of the decolorized by UV radiation at pH and different concentrations of hydrogen perexid
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Fig.7: Diagram of the decolorized sample under UV irradiachanges according to temperature and oxygen
concentration in the pH = 7 at 90 Minutes
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Fig.8: Diagram of the decolorized samples under UV iafadn in the presence of 0.014 M hydrogen peroxide
according to changes in temperature in the pH 3D Minutes

Deter mining optimum oper ating conditions of Solar light/H,0,

Decolorization by the sun, was not observed in ahthe pH to the knockout. In the presence of 0.043
solution of hydrogen peroxide, bleach after 90 n@suo a maximum of 1/97 at the pH = 4 and a minnd
1/40 percent is at pH = 10. In order to obtain dpémal concentration of hydrogen peroxide, théstegere
repeated at pH 4 and different concentrations dfdgen peroxide. Bleaching achieved at 90 min ahd3)M
is hydrogen peroxide.

Conclusions

The solar light and UV radiation were used to comegdor decolorization of textile waste water camitag of

C.l. Direct Blue 177 (DB-177) dye. The effect ofign pH, temperature and present gfd- on percentage
of decolorization were studied. The experimentaults showed that decolorization percentage with UV
radiation at 30 minutes in presence of 0.03Miand ambient temperature of 50°C was 99.8. Indhse, the
presence of 0.143 M of hydrogen peroxid, causedmrman percent decolorization (97/1%).
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