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ABSTRACT

The present communication deals with the study hadtqeatalytic degradation of Indigo
Caramine in agueous suspension of nanosized paticles. Photocatalytic degradation of
Indigo Caramine have been studied with the helpavsfety of parameters which are catalyst
dose, dye concentration, pH and contact time. Tgtenum condition for the degradation of the
dye was 40 mg/L, pH 8, catalyst dose 60mg/L antacotime 20 minutes. The changes of dye
concentration were determined by UV-Visible dodddam spectrophotometer anax 610 nm

in our laboratory. The SEM studies were carried fmtmorphological features and size of the
TiO, particles.
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INTRODUCTION

Purification of wastewater contaminated with th@s#lutants is very difficult since they are
resistant to conventional treatment techniques. éyes are the largest group of the dyes used
for dyeing cotton fabrics in the industry. Cotte@nthhe most widely used fabric among all textile
materials, hence azo dyes are discharged frequamtdyn large quantities into the environment.
The color and high COD of effluents from dye hooaase serious environmental contamination
problems nowadays [1]. In particular, azo dyesesent about half of the dyes used in the textile
industry and, as a consequence, a relevant probfgmollution related to the release of these
products in the environment is taking place [2]thAlgh there were several other technologies
available for the removal of color and COD from aly®e wastewater such as biodegradation [3],
sorption [4-6], electrochemical and oxidative delgtéon [7-11], chlorine dioxide (CI)p
catalytic oxidation was a very attractive and ukgfahnique for treatment of dye house effluents
[12-14].
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In view of the above the present communication<leaih the degradation of Indigo Caramine
by nanosiozed Ti@particles.

MATERIALSAND METHODS

Materials and Methods

For the present study water soluble Indigo Carardiyes molecular formula gHsN2NaOsS,,
molecular weight (466.35 g/mole) was selected.,;M@s provided from Himedia. 200 mg/L
stock solution of Indigo Caramine was preparedd@Qin| of distilled water. All chemicals were
of analytical grade and used without purification. 100ml of dye solution of desired
concentration, different catalyst dose added amrdlimted with UV lamp to provide excitation to
TiO,. To ensure efficient mixing of semiconductor pluatialyst in the reactor. At specific time
intervals suitable aliquot of the sample was wistvet and analyzed after centrifugation. The
concentration of dye was determined on a doublembédl/-Visible Spectrophotometer
(Systronics-2203) a@max 610 nm. All the experiments were carried outoain temperature.
Structure of Indigo Caramine as shown in fig.1.
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Fig.1: Structure of Indigo Caramine Dye

Instrumentation

The photocatalytic degradation study was carriet iouphotocatalytic reactor. The reactor
consist of mercury lamp, tin reflector and reactftask. Irradiation was conducted using 400
watt mercury lamp placed inside the tin reflectbeTamp emmits pre-dominately UV radiation
of 37.4 mW/cm of intensity. Intensity of radiation was measurby llluminancemeter
(Agronics). The pH metric measurements were madgdguiptronics digital pH meter (Model -
E610) fitted with glass electrode which was preslgistandardized with buffers of known pH in
acidic and basic medium respectively.
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Fig.2(a): Schematic arrangement of Photocatalytic Reactor
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Effect of Catalyst dose
The effect of photocatalyst dose on the degradatioetics of Indigo Caramine was investigated

employing different dose of varying from 10mg/L 1®0mg/L (Fig.3) Photodegradation of
Indigo Caramine increases rapidly with increasimgamount of catalyst. The no. of active sites
on the TiQ surface which in turn increases the no. of @Hd Q radicals. It observed that
60mg/L of TiQwas the optimum dose for efficient degradationnafigo Caramine dye.
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Fig.3 Effect of catalyst dose on percerntage removal of Indigo caramine at dye concentration 40mg/L, contact
time 20minutes, pH 8

Effect of dye concentration

The photocatalytic degradation of Indigo Caraming dhas been investigated in agueous
suspension of Ti@as a function of irradiation time (fig.4).The raté photodegradation of
Indigo Caramine dye was studied by varying the dyecentration from 10mg/L to 100mg/L.
The experiment was carried at fixed pH 8 and catajose 60mg/L. It was found that
photocatalytic degradation decreases from 100mm/LOmg/L. It observed that 40mg/L of dye
concentrationvas the optimum concentration for efficient degtemtaof Indigo Caramine dye.
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Because for a fixed concentration of active siggmaining the same, the no. of substrates ions
accommodated in the interlayer space increaselatdhe degradation decreases. This may be
due to the fact that with increase in initial comcation of the dye, more dye molecules are also
adsorbed on the surface of BiQhus, increase in the number of substrate ionsramodating

in inter layer spacing inhibit the action of catlyhich thereby decreases the reactive &td

O, Free radicals attacking the dye molecules andoglegradation efficiency.
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Fig.4: Effect of dye concentration percerntage removal of Indigo caramine catalyst dose 60mg/L, contact time
20minutes, pH 8

Effect of pH

The photocatalytic degradation of dye was studiedifferent pH values as it is an important
parameter for reaction taking place an particulsieface. The role of pH on the rate of
photocatalytic degradation of Indigo Caramine dyasvstudied in the pH range 3-12 at dye
concentration 40mg/L and catalyst dose 60mg/L.d$ w@pparent that the rate of degradation of
Indigo Caramine with an increase in the pH valugs ta 8 and beyond the rate of
photodegradation becomes constant. This effect measttributed to more efficient generation
of hydroxyl radical by TiQwith an increasing concentration of Obin (fig.5).
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Fig.5: Effect of pH on percerntage removal of Indigo Caramine dye concentration 40mg/L ,catalyst dose
60mg/L and contact time 20minutes
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Effect of contact time

The effect of contact time for the removal of Ir@liGaramine dye by semiconductor Ti®as
shown in fig. 6. The dye was rapidly degraded @ first 20 minutes and then degradation rate
decreased gradually and reached equilibrium in @bh50 min.It observed that 20 minutsas
the agitation time for removal of Indigo CaramingdAt the beginning, degradation rate was
fast as the dye ions were adsorbed by the exteniar the pores of the adsorbent T&hd were
adsorbed by the interior surface of particle. Thienomenon takes a relatively long contact
time.
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Fig.6: Effect of contact time on percerntage removal of Indigo Caramine dye concentration 40mg/L catalyst
dose 60mg/L and pH 8.

Effect of Electron Acceptor
It is observed that molar B, concentration is key factor that can significaritifluence the
degradation of Indigo Caramine dye becaug@,tdoncentration is directly related to the no. of
OH radicals generated in the photoassisted reaciibe degradation rate of Indigo Caramine
dye increases as the® concentration increases until criticap® concentration is achieved.
When using a higher @, molar concentration, the further generation of @idical in aqueous
solution is expressed as,

H,O,+ OH — HO; + H,O

Thus, experimental were conducted with differenbant ranging from 1 mg/L to 10mg/L at
fixed pH 8, dye concentration 40mg/L and catalysse 60mg/L. It is apparent that rate of
degradation is markedly enhanced in the present&®f additive. HO, is not only known to
inhibit the electron-hole recombination process lalgo generates hydroxyl radicals on
abstraction of an electron from the conduction band

H,O,+ €y —» OHF OH

It was found that the critical molar.8, concentration for the degradation of Indigo Carani
dye is 4mg/L, the degradation of efficiency rematosistant. This is due to hydroxyl radical

scavenging effect of }D..
H,O, + OH ——» HQ+ H,O
HOOH — HO+O,
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SEM analysis

Scanning electron microscopy (SEM) is widely usedstudy the morphological features and
surface characteristics of photocatalyst materitte TiG, was analyzed by SEM before and
after treatment of Indigo Caramine dye. They shawfage texture and porosity of TiO
particles.

AccV SpotMagn Det WD 1 &ym Wy SpotMagn Det WD —— 20ym
300kv 5.0 5000x GSE 11.2 0.8 Torr Ti02 (C2) before Treatment 300kv 50 1200x GSE 11.1 0.8 Torr TiO2 (C2) before Treatment
R -

@ -4 ’ & v 4 ,. ’ S
AccV Spot Magn  Det WD s jm - i AccV Spot'Magn Det WD ———1 20ym
30.0kv 5.0 5000x_ GSE 8.1 0.8 Torr TiO2 (C1) after Treatment " ‘_30,‘0 kv60 800x  GSE 81 08TorTiO2 (C1) after Treatment
NS

Fig.7: SEM images of TiO, and exposed TiO, by Indigo Caramine
CONCLUSION

Photocatalytic degradation using nanosized,E@d UV light was successfully applied for
Indigo Caramine dye. The degradation rate was as&a® significantly by increasing the amount
of photocatalyst. While on increasing dye conceiutnadecolorisation decreases. Alkaline pH
condition have found to be significantly attend thee degradation. The study shows utilized
TiO, was nanosized and porous in nature by SEM. Themen degradation efficiency of dye
achieved with the concentration of UV Bp+TiO,. The removal efficiency of Indigo
caramine dye was found to be 80.6%.
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