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A Pilot Study of RO16 Discoloration and Mineralization in Textile
Effluents Using the Nanophotocatalytic Process
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Abstract

The nanophotocatalytic. process using nano-structured semiconductors is one of the techniques used for the
destructive oxidation of organic compounds such as dyes. The photocatalytic oxidation of Reactive Orange 16
aqueous solution, applied in the textile industry, was assessed by UV ray irradiation in the presence of TiO,
nanoparticles. It was found that the photons required for the process were completely absorbed when TiO,
concentration reached 0.4 g/L. Degradation of paint decreased with increasing TiO, concentration. It is suggested
that at very high concentrations, the active points on ions are covered and the number of radicals like "OH will,
therefore, decrease on the surface of catalysts. Another explanation for this state of affairs is that UV screening
may have the same function. The negative action of anions may be explained by the reaction of positive cavities
accomplished by hydroxyl radicals with anions. This reaction can be described as corrosive for “OH and hyg’,
which can prolong the process of color removal. The TiO, in an acidic environment has a positive charge
(pH<6.8); therefore, there exists an electrostatic adsorption between the positive charge of TiO, and

1. Faculty Member, Department of Environmental Health, Shahroud University of sy als Sasy pl.a K55 Jaes g 05,8 e Cha gas =)
Medical Sciences (s iy ) 015 (S5 ke slSES1 (il S5 lsland =Y
2. Assis. Prof. of Environmental Health, Tehran University of Medical ahmahvi@yahoo.com (- Y1)AA30 - -

Sciences, (Corresponding Author) (+98 21) 88951400
ahmahvi@yahoo.com

3. Lab Instructor, Department of Environmental Health, Shahroud
University of Medical Sciences

35,8l Koy e ke ol (g 0dSBls (ot ool it S Y

fo ...U=Is g u,li IFAA Jl.nl | djlo-'i'l



anionic colors. pH is a very important factor because it affects the electrostatic charge of the photocatalyst ions
as well as the surface of the semiconductor particles. The mineralization of RO 16 dye was reported by
measuring the initial and final COD (Chemical Oxygen Demand) values of the solution irradiated under
optimized conditions. The results showed that the nanophotocatalytic process has a tremendous capability in

enhancing the mineralization of RO16.

Keywords: Reactive Orange 16, UV irradiation, Titanium dioxide nanoparticle, Discoloration,

Mineralization, COD.
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