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Summary

Photocatalytic micro-channel reactor was built bing stereolithography process. A reactor with eroatchannel as a
support of TiQ photocatalyst was designed in order to reduce minas while improving the efficiency. Photocatalyt
activity of the micro-reactor at various flow ratgas evaluated by the inlet and outlet concenmataf salicylic acid as a
model of pollutant. Influence of the initial polarit concentration, the irradiation intensity on tate of degradation of the
pollutant was studied. A model with the kinetic graeters for the given support geometry was apptiegactor design
and scale-up.
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I ntroduction

Among photochemical treatments, photocatalysis igphysical phenomena cannot be any more neglectéuein
efficient with the advantage of oxidizing most study of the internal flows of fluid because thpas area /
contaminants of water until their complete destouct volume is sharply important in the Microsystems.
(mineralization) with no selective transfer of fh@lutants

and products on the surface of adsorbent. It ubes tExperimental setup

inexpensive and available UV-A light as sources ofThe micro-channel reactor has been made in eposig re
irradiation as well as the water and oxygen asipxig (S| 30) by a self-made stereolithography apparasisg a
agents (Hermann et al, 1999). Among the possibl&JV Nd-YAG laser. The main characteristics of threiero
solutions for intensification of photocatalytic otians reactors are described in the following Table 1.0Athem
there is the use of micro-reactors (Van Gerven,@097). are with the same length L of 70 mm and a chaneigihtt
The design and manufacture of micro-reactors byf 0.5 mm.

stereolithography process, authorizes the fabdoathf

complex forms with a great flexibility. The mainjebtive  Table 1

of the research has concerned the design and nocamm&a Geometrical characteristic of micro-reactors.

of a catalytic support whose characteristics dre:largest

ratio of surface area to volume in order to obtigreat Name Width Height Volume Surface Spec.
contact of the pollutant with the catalyst, the tmos wimm)  h(mm)  (mmd) K(mm™?)
important homogeneous irradiation on the wholeasgfof R5 1 0.5 35 4.0
the structure. Another research has focused osttluy of R1 1.5 0.5 525 33

the influence of geometrical characteristics of ¢ch&alytic
support (depth, width, length) on the photocatalyti
activity. When we reduce the dimensions of thet@athe
usual limit conditions, the models and the corietet of ~ Other authors (Ray and Beenackers, 1998) identtfied
the hydrodynamics laws do not still apply on channeilluminated specific surface argawithin the reactor as an
flows. The Microsystems have typically charactérist important parametek = (2h+w)/hw

dimensions between micron and millimeter. In thase;

R6 2 0.5 70 3.0
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The surface of the channel was coated with TiOR filin It has to be noticed that, the effect of the cantiwe of
(3 mg/cr) by filling it with an acidic aqueous suspension reactant was studied by varying the volumetric flate
of TiO2. The experimental setup used for thewith a constant concentration of 10 mg/l of SA. Ufiy 2
photocatalytic tests is shown on Figure 1. A flofv o shows that pollutant outlet concentration decrediet
polluted water is injected with a syringe at a lifow rate  rapidly as the flow rate is low which correspondis digh
into the micro-structured reactor and irradiatethwin UV~ contact time. There is a slight effect of the clenwidth
fluorescent lamp at a constant intensity of 1.5 v/ on the conversion ratio.

Effect of the pressure drop

The main goal of this study is to analyze the rofe
hydrodynamics on the performance of micro-reacitre
concept of the pressure drop results from viscous
constraints which act on the walls of the microctea For
one section of some shape (not circular) the tamaen
constraint is not constant any more on the perinatéhe
micro-channel. The viscous flow of the liquid is
incompressible with a constant viscosity. This floan be
described by three conservation equations of mass,
movement and energy. The pressure dii®p is thus
calculated in function of the characteristic dinmens h/l

of the micro-reactor:

Fig. 1. Experimental setup for Photocatalytic resctwith a micro-

reactor and syringe used for the injection of theemus salicylic acid _ Po I+ 2h)*
: AP =7t
solution. g 1%h

In order to validate the micro-structured reactar & Where Po is the number of Poiseuille. The presduop
photocatalytic reaction, salicylic acid (SA) hasebe AP is a linear function of the flow rate Q. Thusetation
chosen as model molecule, previously studied in théetween the pressure drop and the conversioncatide
laboratory (Ould-Mame et al., 2000). Its concemrat deduced.

after photoreaction was followed by HPLC with cdimtis ~ With the assumption of a Langmuir-Hinshelwood model
already described. The column effluent was monit@ied and the introduction of the apparent rate conskaand

the detector adjusted &t 295 nm. apparent adsorption constant K, we have calculéted
variation of the conversion ratio X in function fessure
Results and discussion drop. There is a high decrease of the conversitm nath

the pressure drop.
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Fig. 2. Effect of channel width on the conversiatia of salicylic Acid
in function of flow rate ; Intensity of irradiation 1.5 mW/crA.



