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Photodegradation of toxic synthetic food coloring: The Tartrazine.
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ABSTRACT

Tartrazine is the most consumed food coloring in the Moroccan market, its elimination by photodegradation was
investigated under UV light 25watt and 220 volts. The process was carried out at a different pH, the catalyst dose
TiO2 (rutile and anatase), the concentration of the dye, the effect of H202 and the effect of metal ions Al3 + and
Cu2 +. It was found that under the effect of H202 in%, the color of the dye solution became colorless after 80 min
with a loss of 99% of .the molecule observed phenomenon is described by a pseudo-first order kinetics. In order to
determine the quality of waste water, a measurement of the chemical oxygen demand was performed both before
and after treatment and a significant reduction of values was observed, implying good potential for this technique to
suppress tartrazine agueous solutions.
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INTRODUCTION

The food industry consumes considerable amounsymthetic dye during operations preparation aniting of
food products to attract consumers' attention. Beeaf their aromatic molecular size and complexcéire, dyes
are resistant to degradation photocalatylique,ntiaérand biological. Colored effluents are highlgible, even in
low concentrations and severely affect the aesthiptality and transparency of water bodies, dantatiie aquatic
ecosystem. [1]

Synthetic dyes when they are ejected into the weadtr the aqueous modify water chemistry, chantfiegpH of
the solution, the color, chemical oxygen demand hiaers the growth of microbial organisms. [2]

Under the action of microorganisms, dyes releasaitofites and phosphates in the environment, thwse can
become toxic to fish life and alter the product@frdrinking water; consumption by the aquatic pdaatcelerated
their uncontrolled growth and leads to oxygen dimbeby inhibiting photosynthesis. The species fba the top
of the food chain, including man finds himself ezpd to toxic levels of a bioaccumulation even atlihse of low
concentration that we had. [3]

There are few studies in the literature regardiregdegradation of tartrazine. Salem Gemeay [4] haviewed the
kinetic Tartrazine oxidation using peroxydisulfatethe presence and absence of Ag (I) and cat&y<ll) and
observed a high conversion in alkaline medium. ¢@sea et al. [5] have studied the degradation dfazine by
oxidation with hydrogen peroxide in alkaline soduti Mittal et al. [6] studied the adsorption ofttazine using
poultry feathers; Patel and Suresh [7] studieddieplorization of azo using palladium-magnesiumesys Gupta et

al. [8] and Tanaka et al. [9] removed the dye daitre with TiO2 and photo-degradation by Matsualef10] show

that the azo dyes tended to be easily decompos#u azione and the dye decomposition was accelerated
significantly when ozonation was accompanied bsaulblet irradiation.

In this study, a photodegradation reactor was pegbhy using materials of low cost but capable pifroizing the
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photodegradation reaction. The photocalatyliquerat#afion experiments of several batches were maileg u
synthetic solutions of tartrazine, the effectsaperating parameters, such as the initial dye aaragon, pH of the
solution and the contact time were studied. Howewely the relevant results have been noted indbtiment.
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Figure 1: molecular structure of tartrazine
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MATERIALSAND METHODS

2. |Analytical method
Ultrapure Water Aurora Crysta was used for the mieexd water to prepare all the solution and aliheicals were of
analytical grade, unless otherwise-against. Alicical used (Table. 1) were of analytical grade.

Table 1 :Chemicalsused and their brands

t(min) | A (%) ] B (%)
0 100 0
2 100 0
22 475 | 525
37.6 0 100
40 0 100
41 100 0
43 100 0

Chromatographic analyzes were performed with tipgidi chromatograph Agilent 1100 Series HPLC equippith

a quaternary gradient pump Agilent 1200 Series ldapaf mixing four solvents. A series of sample ésgmpler
Agilent system 1100, a manual injector (MI) 100 gfldetector and a variable wavelength detector @A3Y/ WD)

with standard flow cell (10 mm path length, 14-pdlume, maximum pressure 40 bar) diode array. The
chromatographic data were collected and processéd) la personal computer running Agilent ChemStatio
A pH meter equipped with a combined glass caloreteode was used for pH measurements. The detatimin

of the purity of the 11 dyes (fig 1) was performeidh a double beam spectrophotometer UV-1601 UVid V
SHIMADZU AX200 with 1 cm quartz cells (Shimadzu)[11

Standard solutions containing 100 mL of each dyeewgrepared with 1000 ppm of pure dye in deionized
demineralized water. The solutions were maintaineffasks. The working standards of each color tiohs were
prepared by appropriate dilution of the stock sohg with deionized water to give concentrationdefween 0.10
and 50 mg.L-1 (PPM). Mixed standard solutions cimimig all dyes in concentrations between 0.10 ahadngy.L- 1
were also prepared by mixing and diluting the appede aliquots of each standard substance solutitbsolutions
were stored at-& in the dark are stable for at least 3 months.

Chromatographic conditions:A column (250 mm x 4.G)nfully end-capped with 5- spherical particles awvid
with a load of 12 % of carbon (3 pmol m-2) was usgétth C18 (25 mm x 4.6 mm, 5 um) guard column (Scpe
AC18 column is the type of column used as laborasdior routine analysis.

The mobile phase is an aqueous ammonium acetatiososolutionl % (m/ v) at pH 7.5 by adding a fdwps of
a sodium hydroxide solution 10% (m / v) (mobile p&ad) and a mixture of methanol : acetonitrile 280v / v)
(mobile phase B) . The mobile phase A was filtdogdsuction through a membrane filter with a porantkter of
0.45um.

The eluent flow rate was kept constant at 1.5 mh-iniand the injection volume was set at 20 pL . graient
program used, is given in Table.2. All experimemése performed at room temperature.

The diode array detector is programmed to monherdyes on the next wavelength: 435 (yellow), 5@@) and

620 nm (blue). The chromatographic system wasalhjiticonditioned by passing the mobile phase thhothe
column until a signal A of stable base line wasaotgd.
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DAD1 A, Sig=435,16 Ref=360,100 (MARS1ACOLO0032.0)
DAD1 B, Sig=630,16 Ref=360,100 (MARS1ZWCOLOO039 0}
DAD1 C, Sig=5620,15 Ref=360,100 (MARS1ACOLO0039.00
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Figure 2 :the chromatogram of the separation of the 11 food dyes by HPL C DAD

2.2 photodegradation reactor.
The reactor (Figure 2) was mounted in our laboyatgth the following elements:

. Sampling point

. reactor

. Magnetic Bar

. Magnetic Stirrer

. Water thermostatically

. Solution irradiating

. quartz sheath

. Low-pressure mercury vapor lanip5 254 nm) 25 Watt to 220 volts

O~NO UL WNPFP

2.2 Le réacteur de photodegradation.

(I

Figure 3 :UV photodegradation Reactor

The photodegradation tests were carried out on 1®-2 g / | solutions of tartrazine , Preparethwiltrapure
water, was added the various elements in ordetuttyghe influence of catalysis (rutile TiO2 andcatase TiO2 ),
H202 (1%); of metal ions (AI3 +, Cu2 +) and finallye pH (HNO3 and NaOH) and subsequently placeithén
reactor for 80 minutes by making samples for penfog kinetics.
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RESULTSAND DISCUSSION

Before studying photocalatylique degradation, weepbed experimentally that direct photolysis ofreine very
slowly in the sunlight. A solution of 25 x 10-3 ¢ /exposed to sunlight in a Pyrex bowl. During enenth 1.5%
(equivalent to 3.75x 10-4 g / I) has disappeared.

The results of experiments carried out within thactor we mounted laboratory have demonstratedtitieamost
significant effects are those of the Tartrazineisoh doped with H202 (Figure 3) and TiO2 anatdsgure 4) with
99% and 89 % degradation after 80 min of radiation.
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Figure 3:Effect of H202 (1%).
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Figure 4: Effect of TiO2
The addition of two metal ions separately experitaiiy observed a slight inhibition of the photodadation of

tartrazine under the influence of UVC irradiatiail, of the removal rate as a function of the dopams been
demonstrated (Figure 3) for demonstrate that oxgtghwater is good accelerator.
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taux d'elimination
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Figure5 :Elimination rate of Tartrazinein various dopant

CONCLUSION

H202 The effect is larger than that of TiO2 anatastle TiO2 other hand has a smaller effect aftase but despite
this there is a danger due to the presence oériitd2 (white food coloring) and tartrazine in foed product.

Cu 2+ and Al 3+ have no significant influence. Appdly the presence of Niro group in the aromadtig reduces
the photocatalytic oxidation.
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