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Abstract

Heterogeneous photocatalysis is an aternative method for the remova of organic pollutants in water. The photo excitation of a semi-conductor under ultra violet (UV) irradiation entails the
production of hydroxyl radicals, one of the most oxidative chemical species. Combined with solar energy this process of water detoxification is in perfect agreement with the requirement of
sustainable processes development. In the open literature, papers have aready demonstrated the practical ability of photocatalysis method for the degradation of biorecacitrant pesticides
and more particularly atrazine. With the global objective to design large scale solar water treatment plants, a necessary initial step is the development of a reliable photocatalytic reactor
model. Evolution of the concentration of atrazine as a function of the time is measured in a closed fluid loop connecting the tubular reactor and a vessel of atrazine. From these results an
original model was developed. It is based on the coupling between: mass transfer from the liquid phase to the surface of the catalyst; adsorption of the pollutant molecules by TiO,;
photocatalytic reaction rate. The validated model is atool readily usable for reactor design and scale-up.

Xperimentatio
Experimen A ’ Solar ressource.
15~
> | B Solar spectrum for 1.5 Atmospheric mass (ASTM
5= UV=50 (W.m?) y — (R E 1 standard) : 922 W.m2
j ‘ 1 1= l o) o e = 40 % near IR : 375 W. m?

b

1 55 % visible light: 504 W. m-
[ 5%UV:43 W.m?2

—{  Tubular reactor }@

CPC reflector |

0 500 1000 1500 2000 2500
Lambda (nm)

C ‘ 0012 . .
cuve b
e -~ 0009 Foogg oooo q
i3 . . .
3 Atrazine concentration profil
S oM wor g won ] in the fluid loop
ooz ~ [n} =
o
" I L II:IDDV—U_\ i
o 1000 ZEIEIFI“ 3000 4000 000

G

Constitutive equations of the model
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