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ABSTRACT

The degradation of textile dye (Yellow-GCN; CyH14N,O,S,) has been done by UV-light and solar irradiation
photolysis using C-N-codoped TiO, catalyst. Degradation of yellow-GCN by UV-Light photolysis is conducted using
10 watt UV lamp (1365 nm). The intensity of solar during the degradation of yellow-GCN is 27300 lux. Both of
photolysis method has been done without and with C-N-codoped catalyst on varied degradation times. 120 mg/L of
yellow-GCN could be degraded by 5,40% after 120 minutes UV-light irradiation without catalyst, and the
degradation percentage increase to 23,6% by using 10 mg C-N-codoped TiO, catalyst. While yellow-GCN could be
degradedl18,7% after 120 minutes solar irradiation and the degradation percentage increase to 38,0% by using 10
mg C-N-codoped TiO, catalyst.
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INTRODUCTION

Textile industry has become the most polluting @egthen the dye waste discharged into water. Timthsyic
organic dyes are very commonly used in textile gtdes. In processing, yellow-GCN dye was usedrtapce
yellow color of textile products. Yellow-GCN is grghetic organic dye which has stable heterocyatmmatic
chain. This stable structure of yellow-GCN will grece a durable fabric. However, excessive consamptill be a
serious impact on aquatic ecosystems. Color obye(ECN will affects the nature of water by inhibigi sunlight
penetration hence reducing photosynthetic action[hls, it takes the right way to resolve the peablof dye
removal.

Various chemical and physical processes can befosalor removal from textile effluents such aggpitation,

adsorption, air stripping, flocculation, reversenasis and ultrafiltration[2,3]. However these teicjues are non-
destructive, because they only transfer the noddgjcadable dyes into sludge, giving rise to newgdamollution,

which needs further treatment[4]. Recently, theas been considerable interest in the utilizationad¥anced
oxidation processes (AOP’s) which appears an efeeind promising method for degradation of orgatiemical

pollutants in water and/or wastewater such as ationcampound[5,6]. UV-light photolysis or solar adiation

photolysis is one of this method[7].
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The semiconductor Tihas been widely utilized as a photocatalyst fduging a series of reductive and oxidative
reaction on its surface. When photon energy (hugsd than to the band gap energy of sTigdilluminated onto its
surface, the lone electron will be photo-excitethi® empty conduction band in fem to second anekea hole ()

in the valence band[8]. These speciesghd & can further react with other species and prochighly reactive
hydroxyl radicals[9]. Photocatalytic treatments éwsed on production of highly reactive hydroxylicals in
reaction[5]. These radicals are high oxidant spedieat attack the most organic molecules in wadwwa
treatment[10]. Doping Ti@with nonmetal atoms such as nitrogen and carbgrréeeived increasing attention in
recent years. It has been reported to exhibit smipphotocatalytic activity under visible light adiation as both
carbon or nitrogen can effectively narrow the bgag of TiQ[11-14] Zhang et al. prepared C-N-codoped J &y

a hydrolysis-polymerization-calcination method afbwed that photocatalytic activity of C-N codope®, was
greatly improved[15].Another work from Chen etial preparing C-N codoped TiG&Ghowed that the photocatalytic
activity under visible light irradiation of the spias were the highest compared to C-doped and eldfO;[16].

In this work, photodegradation with UV-light andliaoirradiation will be introduced to degrade thadlgw-GCN
dye compounds. In an effort to find an effectiveyi@a enhancing the efficiency of the photodegradeabf organic
pollutants, we will apply phodegradation with adufitof C-N-codoped TiQcatalyst.

Figure 1. Structure of yellow-GCN
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EXPERIMENTAL SECTION

2.1 Equipments and materials

Equipments which were used are Spectrophotomete:VidV(S.1000 Secomam Sarcelles, French), UV-lamp
(Germicidal CE G 13 Base BFC11004;365 nm), irradiation box, magnetic stirrer, ania balance, centrifuge
with 10.000 rpm, petridish, and other glasses egaig’s. Materials are yellow GCN dyes,£8:4N,0,S,, Mr =
474.56 g/mol) get from Silungkang industry, douthitilled water, and C-N-codoped Ti@atalyst.

1.2Degradation of dyein catalyst loading

A varied mass series of C-N-codoped Ti€atalyst was added into 20 mL solution of 120 mgéllow GCN in
petridish. The mixture solution was degraded withi-lUght and solar irradiation for 120 minutes. Rksof

degradation was centrifuged at a speed of 10.000topseparate the catalyst. The absorbance ofi@oltitat has
been degraded measured by UV-Vis spectrophotometer.

1.3Degradation of dyeinvaried of irradiation times

Each 20 mL solution of 120 mg/L yellow GCN was leddnto four petridishes. The solution in petridighs
placed into irradiation box and illuminated by 1@twUV-light for varied time degradation (30, 6@, %nd 120
minutes). While solar photodegradation was doné thie same preparation procedure at 10:00 to Jho@and is
accompanied by measurement of the intensity of sime Degradation products are kept in dark botHed
measured absorbance with UV-Vis spectrophotometer.
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RESULT AND DISCUSSION

3.1 Absorbance of yellow GCN
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Figure 2. Spectrum of yellow-GCN absor bance

The measurement of maximum wavelenghth of 120 nsgiution of yellow-GCN was performed at range 300 —
800 nm.Figure 2 shows spectrum of yellow-GCN maximum absorbaneE atnm.

3.2 Effect of catalyst loading

The optimum concentration of C-N-codoped Ti€atalyst required for the degradation of 120md/lyedlow-GCN
solution was examined by varying the catalyst arhdtom 0 — 15mg.The photocatalyst plays importaie rin
photodegradation process, due to producing theokytlradical.Figure 3 shows the effect of catalyst loading in
degradation of yellow-GCN for 120 minutes irraddatiby UV-Light. It was observed that as C-N-codogéQ,
ammount increased from 5-10 mg will increase pdegen degradation of yellow-GCN and the percentage
degradation decrease after added 15 mg catalysiddgasing the ammount of catalyst will produces lot active
site to produce hydroxyl radical, so that most y# cholecules will be degraded.
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Figure 3. Effect of catalyst loading in photodegr adation of yellow-GCN

3.3 Effect of irradiation time
The absorbance of yellow-GCN degradation in vaties is measured by UV-Vis spectrophotometer mdved
atFigure4.
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Figure 4. Effect of irradiation time (a) Solar photolysis (b) UV-Light photolysis (c) Solar photolysis using catalyst (d) UV-Light photolysis
using catalyst

It is shown that with increasing of irradiation @rboth UV-Light and Solar irradiation, the degragellow-GCN
will increase as well. The degradation of yellowd&@r 30 minutes of UV-light irradiation is only, 26, by
increasing the irradiation time until 120 minuttee degradation become 5,4%. Similar to solar iatazh, for 30
minutes degradation of yellow-GCN could be degrad®do and increasing the degradation time until h2@utes,
the degradation become 18,7%. By increasing tlagiation time will longer the contact that occuedviieen OH
radicals with dye molecules.

Compared to degradation of yellow-GCN without anithviC-N-codoped TiQ catalyst,Figure 4 shows the real
effect of catalyst loading. In the presence of I @N-codoped TiQ the degradation percetage increase to 23,6%
for 120 minutes UV-Light irradiated, while the dedation become 38,0% by solar irradition. The neffective
way in degradation of yellow-GCN is by usingC-N-opéd TiQ catalyst.

3.4 Effect of light sources

Photodegradation of yellow-GCN (120mg/L) was carrieit under UV-light and solar radiation withoutatgst to
assess the effect of irradiation sources. As clesakén aFigure 5, UV-Light photodegradation occurs appreciably
slower than solar photodegradation under similpeerental conditions. After 120 minutes of treattneith UV-
Light and solar radiation 5,4% and 18,7% degradatiespectively, was achieved.

3.5Analysi s by High Perfomance Liquid Chromatography (HPLC)

Solution of yellow-GCN was analyzed by HPLC by U¥tector 419 nm wavelength. The chromatography colum
Ci15 (250 x 4,6 mm) with mobile phases are acetonitiiid aquabidest (60 : 40, v/v), 100 um of volumjediion
and 1,0 mL/minutes of flow rate. The result of UgHt photolysis is shown ifigure 6. And the result of solar
photolysis is shown ifrigure 7. The chromatogram of yellow-GCN clearly shows deereasing of chromatogram
peak after degradation by UV-light and solar iredidin, and very low-peak in the presence of C-Nepadl TiQ
catalyst. It is showed that the yellow-GCN moledudes been degraded.
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Figure5. Effect of irradiation sources

Figure 6. HPL C Chromatogram of yellow-GCN (a) standard solution (b) UV-Light photolysis (c) UV-light photocatalytic C-N-codoped
TiO;

Figure 7. HPL C Chromatogram of yellow-GCN (a) Solar irradiation photolysis (b) Solar irradiation photocatalytic C-N-codoped TiO,
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CONCLUSION

The degradation of yellow-GCN was obviously affelchy the addition of catalyst and light sourceatfiation. The
degradation of yellow-GCN by UV-light photolysisrfd20 minutes was obtained 5,4% degradation anthgdd
mg of C-N-codoped Ti@highly increase the degradation become 23,6%. &\th#é degradation of yellow-GCN by
solar irradiation photolysis under the same coaditobtained 18,7% and adding 10 mg of C-N-codopga, T
increase the degradation become 38%. The resuitmothat using solar photocatalytic C-N-codope®Jis more
efficient in degradation of yellow-GCN.
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