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An effective and efficient treatment of the wastewater in the large Degradation of Contaminant General Kinetics of photocatalytic degradation (radiation field effect)
commercial scale is becoming a challenging issue of the present. This status * The degradation of a pollutant on the catalyst surface is described by
is due partially to the low efficiency of most of the practiced technologies Pseudo-first-order kinetics as given by Langmuir-Hinshelwood scheme:
in removing contaminants produced by human and industrial wastes. dcC, K, .k, Cy,
Therefore, the demand for an effective and efficient water treatment Ry(Ca,T) = dt = 1+K,,C,

. . . . L. . a
technology is of dire need to society. For example, the existing technologies + Langmuir-Hinshelwood scheme is modified under the effect of

are ftc:undfto be Insufficient as farf ashthe treatrpe|r1t Zf . r?p'dlhy growmg radiation field. Therefore, the photocatalytic degradation of pollutant
humber of newer contaminants or pharmaceuticals, dyes, leachates, an in water on the surface of TiO, film under the radiation field is :

several other industrial chemicals. In addition, a renewable and dCy K 4k, Ch
inexpensive method of energy production along with the contaminant Ry(Cy, T, ) = dt 111; C
ad™A

degradation will be much beneficial optimized technology. . L
5 P &Y * Pollutants are present in very low concentration in waste water (C,<<1)

dC,
dt = KaakrCa
Production of energy * This differential equation can be solved for C, by integrating it
dC,
C_ = —K, k-0 | dt = InCy = —K 4k, @t + C
A
* Applying initial condition:@ t =0, C,= C,y = ¢ =InC,,
Ca
Photoelectrolysis: Honda-Fujishima effect, 1970s InCy = —Kaakrpt + InCyp = In Cac = —kapppt
* Water photolysis with single crystal TiO, semiconductor (anode) & Pt Ca _ _ —ur
= [n — kapp (Ioe )t
(cathode) Ca0
[TiOy + hv — TiO,(h}, + e7,)] x4 = Cy= C o e FappUoe™t |
ZHZO + 4‘h;|,_b — 02 4‘H+ Ra |initial rate of photocatalytic degradation | k,,,= k(T)*K,4 |pseudo-first order rxn rate constant
+ Ze_., & | B C, |pollutant concentration at timet Q=le™ radiation intensity at the film surface
[2H* + 2e, — H,|x2
ZHZO + 4hv - 02 + ZHZ Ksa | equilibrium adsorption constant lo Initial radiation intensity
k.(T) | reaction rate constant L Linear attenuation coefficient

. : . MEthOdOIOgy R, |initial rate of photocatalytic degradation |r Position in the reactor
Project Objectives . : : : : :
Preparation of TiO,/Pt film on glass slide for continuous degradation Conclusions and Future Work

1 To develop a general technique to synthesize an effective and novel : : —
ohotocatalyst -  Suspension based photocatalytic degradation in a batch process
. . versus coating-based continuous process can be compared.
Photocatalyst 1 for contaminant degradation purpose Coating.b ‘3 " P ; . . tp . . .
: . ¢ odting-nased continuous process 1or waste water treatment can pe
1.1 |* Surface Characterization 5 L for | I P S
* Testing degradation rates under various experimental conditions Ee?smi't'fO“ 0; suggested Tor large scale commercialization.
: t (Salt rorm
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