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Fig. 1. Schematic of the constructed photocatalytic cascade
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disks and (3 pfan view of even disks
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Parameter Symbol Data range
pH pH 3,4,6,7,8,10
Initial Co 5, 10, 25, 50, 100
concentration
(mg/L)
Flow rate (cc/s) Q 40, 60, 80
Catalyst Loading C.L. 5, 20, 40, 60,80

(gr/m?)
Table 1. Selected parameters of photocatalytic reactor
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Abstract:
Use of different synthetic dyes in textile industries has increased in recent decade, resulting in release of the
dye-containing industrial effluents into natural aquatic ecosystem. Since most of dyes are usually very
recalcitrant to microbial degradation, removal of dye from effluent is a main concern.in.many studies. Different
processes are used for treatment of dye effluent. In last few years, studies are focused on advanced oxidation
process (AOPs) methods such as UV-ZnO, UV-H;0,, UV-0; and UV-TiO,. Photocatalytic process such as
UV-ZnO is an efficient method that treats non-degradable wastewater by-active radicals. The photocatalysis
needs a photo-reactor that contacts reactant, products and light. In recent years, different types of photo-
reactors have been used for wastewater treatment. In some reactors, nano-photocatalysts are utilized in slurry
form, and the other particles are coated on bed. In Photocatalytic reactors with fixed bed, nano-photocatalysts
are immobilized on bed and do not need separation unit. However, the.main disadvantage of these photo-
reactors is the low mass transfer rate between wastewater and nano-photocatalysts. Consequently, Different
optimal photo-reactors have been developed for increasing. mass transfer rate. In this study, a novel
photocatalytic cascade disc reactor coated with ZnO nano-photocatalysts is applied and in order to increase
mass transfer rate, artificial roughness are created on the surface of disks. Applying artificial roughness
changes mass transfer rate by providing vertical -mixing, creating secondary currents and increasing the
Reynolds number. This photo-reactor has a number of advantages including: eliminating the need for catalyst
separation units as the catalyst is immobilized; creating flow mixing by non-mechanical method; increasing
oxygen transport from gas phase to photocatalyst surface by providing the flow cascade pattern. The photo-
reactor is used in order to remove Reactive Yellow 81 (RY81) dye from textile industry effluent, by means of
UV-ZnO process. RY8L1 is a reactive dye composed of 10 Benzene rings and two —N=N azo bonds. The effect
of initial Concentration of dye, pH, Catalyst surface loading and flow rate on removal efficiency is
investigated, and the optimal value of those parameters are reported as 50 mg/L, 8, 40 gr/m? and 80 cc/s,
respectively. A rate equation for the removal of RY8L1 is obtained by mathematical kinetic modeling. The
Langmuir-Hinshelwood kinetic model is one of the most common kinetic models that are used for studying
the kinetics of heterogeneous photo-catalysis. Results of reaction kinetic modeling indicate the conformity of
removal kinetics with Langmuir-Hinshelwood model, and the constants k..+and Kags are obtained as 7.17 mg
Lt hr?, 0.122 mg? L, respectively.
Considering various operational parameters into an equation, using regression analysis is appropriate. In this
study, nonlinear regression model is developed for prediction pseudo- first order rate constant as a function of
initial concentration of dye, pH, catalyst surface loading and flow rate. This equation properly predicts
(R?=0.95) the removal rate constant of RY81 removal in the photocatalytic cascade disk reactor under different
operational conditions and a good consistency is observed between the calculated results and experimental
findings.
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