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ABSTRACT

Direct Red-81 (C,gH1gNsNa,OsS;) and Direct Yellow-27 (CxsHigNsNa,OsS,) are non-biodegradable organic
compound containing azo group and confirmed carcinogenic. Direct Red-81 and Direct Yellow-27 were degraded
by photolysis method under 10 watt UV-light irradiation (1=365 nm) and solar irradiationwith and without C-N-
codoped TiO, catalyst. The dyes solution was analyzed\by UV-Vis spectrophotometer at 4 300-800nm. The optimum
mass of C-N-codoped TiO,catalyst was 10 mg. From those methods, concluding solar irradiation method enhanced
better degradation than UV-light irradiation, Direct Red-81 and Direct Yellow-27 were degraded 17.37 % and 8.72
% by solar irradiation and the degradation percentage increased to 75.63 % and 71.52 % by the addition ofC-N-
codoped TiO,catalyst for 120 minutes.
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INTRODUCTION

Wastewater of industrial textile mostly contalisect Red-81 andDirect Yellow-27 which arenon-biodegradable

compounds. It contains azo group andits carcin@ifgrdéan cause kidney damage, cancer, and headsidDyes in
aquatic and human life can decrease sun-light exppsvhile photosyntesis process and air solvgtimtess will
be decrease as effect. Evaluation is necessarydu lpollution level which have been reached andtevester
treatment effectively, so negative effect of patintcan be prevent and anticipation before pallutijoes worse.
Hence, it needs effective treatmentsto prevent dyeto the streams which people use for life agtiwVithout

treatments, it potentially be the reason of watdlution, means significantly decline the qualitiyweater which is
consumed by living-thing[1-4].

Treatments of dyes have been done by differenntgoks such as biodegradation, adsorption, coagnjateverse
osmosis, etc. Those techniques with non-descteigbroperties are not compatible to remove wastausc
treatments change waste into another phase withsahee side efffect[5]. In case, biodegradation as work
properly because it has high resistance to dye®autd, so it can split into corresponding aromaitigines by
damage[6-8].

There are more efficient and promising techniquestmove dyesfromtextilewastewatersuch as ozonolysis

sonolysis, UV-light irradition, solar irradiatiommbined with catalysts to degrade or attack dyespounds chains
in dyes become well-disposed compunds which enmental friendly discharged into streams[8-9].
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In previous work, Direct Red-23, Direct Violet aMéllow GCN have been degraded over sonolysis, dgsisoand
photolysis processwithUV-light and solarirradiatidine degradation processes were done with addifibiidoped
TiO,catalyst, while Yellow GCN has been degraded wdtitton of C-N-codoped Tigcatalyst.8 mg/L of Direct
Red-23 and Direct Violet could be degraded by 38 %vand 25,893 % after 120 minutes UV-Light irrdidia by
using 20 mg N-doped TiCcatalyst, andYellow GCNthe degradation percentagease to 23,6% by using 10 mg
C-N-codoped Ti@ catalyst.It degreded Direct Red-23 over 62,696D#¢ect Violet only 62,5 % after 120 minutes
solar irradiation by using 20 mg N-doped 7%i€atalyst. While, yellow-GCN could be degraded18,a@fer 120
minutes solar irradiation and the degradation peegge increase to 38,0% by using 10 mg C-N-codopiéd
catalyst[8-10].

In this work, Direct Red-81 and Direct Yellow-27eadegraded by photolysis process with UV-light aothar
irradiation using C-N-codoped Ti@s catalyst.

MATERIALSAND METHODS

Equipmentsand materials

Equipments which were used are SpectrophotometetVIS\(S.1000 Secomam Sarcelles, French), UV-lamp
(Germicidal CE G 13 Base BFC110045365 nm, 10 Watt), irradiation box, analytical brada, centrifugewith
10.000 rpm, petridish, and other glasses equipment’

Materials areDirect Red-81 (CygH1oNsNa,OsS,, Mr = 675 g/Mol) as Fig. IDirect Yellow-27 (CygH19NsNaxOsS,, Mr
= 695 g/Mol) as Fig. 2 were get from Silungkangtitexindustry, double distilled water, and C-N-cpad TiQas
catalysts were made in laboratory.
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Fig. 1. Structure of Direct Red-81 Fig. 2. Structureof Direct Yellow-27

Degradation of Direct Red-81 and Direct Yellow-27by photolysis

Direct Red-81 solutions filled into petridish, dadationwas done by photolysis under UV-lampg365 nm, 10
Watt)andsolar irradiation within time variationsbgorbance of residue dyes-solution was measured\byis
Spectrophotometer in its maximum wavelength to geftcent of degradation. Same treatments were done t
degradation of Direct Yellow-27 with addition of KC-codoped TiQ.

Effect of C-N-codoped TiO,

Effect of C-N€odoped TiO,mass to degradation of Direct Red-81 and DirectioieR7was learned by added
variation mass (5-25 mg) of its into dyes solutimhich degradedby photolysis with UV lamp and solar
irradiationwithin 2 hours. Absorbances of residyesdsolution was measured by UV-Vis Spectrophotemetits
maximum wavelengthto get percent of degradation.

RESULTSAND DISCUSSION
Direct Red-81 and Direct Yellow-27 solutions weralgzed by UV-Vis Spectrophotometer. Fig.3 descthz 60

mg/ Direct Red-81 solutions absorbed light maxignat 398 nm (0,820AU) and 60 mg/L Direct Yellow-27
solutions absorbed light maximally at 510 nm (0,209.
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Fig. 3.Spectrum of ( a)Direct Red-8land (b)Direct Yellow-27

Deter mination mass optimum of C-N-codoped TiO,in degradation process

Fig. 4 shows that variation mass (in range of 2%omg) of C-N-codoped Tiatalyst affect to degradation
percentage of Direct Red-81. From this figure, \ea see that the optimumC-N-codoped Ji@alyst mass is 10
mg with 53.13% degradation of Direct Red-81. Thetpbatalysis plays important role in photodegramtatirocess,
due to producing the hydroxyl radical[11].
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Fig. 4. Effect of C-N-codoped TiO; catalyst-massto degradation of Direct Red-81

Effect of degradation time

Fig. 5.showsthat increasing time of photolysis with UVHidrradiation as well as solar irradiation is folled by
increasing degradation of Direct Red-81 andDireetlofv-27.Direct Red-81 is more active in the aréaisible
light because it has a maximum absorbance at 508niikke the case of Direct Yellow-27 is more aetimUV
light (A = 398 nm). Hence Direct Red-81 is easier degralad Direct Yellow-27 because it has muchond in

and also contain a lot of small energy bonding gsom its molecular structure (asFig. 2).It wasesbsd as long as
irradiation occured, it was equal to degradatioocpss, in solar irradiation there was «OH as abahtieclined
toxic compounds in the solution by attacked mosihyible chains, such as N=N, C=C and C=N, and *OH be
produced by UV-light and solar irradiation.
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Fig. 5. Effect of degradation time to degradation per centage of Direct Red-81 and Direct Yellow-27, without catalyst (a).Solar
irradiation(b). UV-lightirradiation

Effect of C-N-codoped TiO,Catalyst inSolar Irradition and UV-Lightlrradiation
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Fig.6.(a)Effect of C-N-codoped TiOcatalyst in Direct Red-81ldegradation by Solar irradiation, (b) UV-light irradiation
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Fig. 6. (b)Effect of C-N-codoped TiOcatalyst inDirect Y ellow-27degradation by (a) Solar irradiation, (b) UV-light irradiation

When irradiation time increased, UV light exposed@€odoped TiQ for more, so producing OHe was increased.
Fig. 6 shows that percent degradation of Direct-Bednd Direct Yellow-27with the addition of catstlys better
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than without the addition of catalyst. It was ewafd that catalyst accelerated rate of reactiohowitincluding in
the reaction. Degradation process was started yopkcitation because UV-light adsorbed to @ddeped
TiO,surface, so electrons in C-dddoped TiO.excited from valence band to conduction band armdiyred hole
(hw') in valance band then reacted withQHin the air to form OHOHe). Next process was electrons in conduction
band (g,) reacted to oxygen producing superoxide iogr{Othen reacted with water forming OHe¢[12].

Effect of Light Source toDegradation Percentageof Direct Red-81 and Direct Y ellow-27
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Fig. 7Effect of light source to degradation per centage of (a) Direct Red-81 and(b) Direct Yellow-27 with addition of C-N-codoped
TiO.catalyst

Fig. 7 (a) and (b) shows that thesolar irradiation reached highecqreéage of degradation,such as 75.63 % for
Direct Red-81 and 71.52 % for Direct Yellow-27withi20 minutes. Solar irradiation can be use to abizge
organic compounds in liquid phase, also it canédteadted by hidroxil ion (OH-) or its conjugate d$0, (HO,-)
becomes H@ radical and OHe which support degradation proc&be degradation process can be optimize with
addition of C-Neodoped TiO, catalystshy solar irradiation because @ddoped TiO, particles excited thehole
(positif charge) in valance band{ton TiO, surface formed increasingly as well as OHs thatradegd Direct Red-

81 and Direct Yellow-27[12].
CONCLUSION

The degradation of Direct Red-81 and Direct Yelldwwas obviously affected by the addition of cagabnd light
source of irradiation. Solar irradiation method @mted better degradation than UV-light irradiatiDirect Red-81
and Direct Yellow-27 were degraded 17.37 % and 867By UV-light irradiation and the degradation partage
increased to 75.63 % and 71.52 % by solar irragtiatind with addition of C-N-codoped Tj©atalyst for 120

minutes.
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