* X o
* *
A *
* *

1HILCTITICY

France-Wallonie-Vlaanderen

InnNoy

***

GoToS3

Wallonie

UNION EUROPEENNE
EUROPESE UNIE

nnnnnnn

GoToS3

auon

vatie

A& POLYTECH
& MONS

UMONS

Universite de Mons

Summer School Catalysis: from understanding to

applications

Albi June 18-21, 2019

Guy De Weireld?

" Evaluation of the performance of catalytic oxidation of VOCs by a mixed oxide at pilot scale
Rita Ribeiro?!, Nicolas Heymans?', Marie-Eve Duprez! Renaud Cousin?, Stéphane Siffert?, Diane Thomas?*, André Decroly?,

1 Thermodynamics Department, Faculty of Engineering, University of Mons, 20. Place du Parc, 7000 - Mons, Belgium

\ under pressure j

Vent

'z
’[ Micro GC l |

F2

VOC concentration: 1000, 1500, 2000 ppmv

\\ 2 Unité de chimie environnementale et interactions sur le vivant, Université du Littoral Cote d’Opale, 145 Avenue Maurice Schumann, 59140 Dunkerque, France /
rita.fonsecaesilvatavaresr@umons.ac.be , quy.deweireld@umons.ac.be
| VOC treatment | | Materials |
4 h \ 4 N g Aniohs A Catalyst Co-Al-Ce[1]
" round teve amog ol | (coating processes Objective: Hydrotalcite precursor Water Pellets
. ) emission MRS r'?x,‘ Test new materials in a (Layered Double Hydroxide) —  molecules | eter (mm) 3
pilot scale Co-precipitation method ) . Lenght (mm) 5
= Low operation * Noble metal \ J Metal Sger (M?/8) 92
temperature * Mixed oxide hydroxide Vms (cm3/g) 0.358
\ J
Experimental Methods
S T VOIS sl s mbied with i st i | F| Thermal Mass Flowmeter 2 . (h:;)ilurr::ré:\ilcet;: ggt:;r;a;glfrr:)eter of 5cm and
the Evaporation Controller Mixer (CEM) at : 2 '
200°C. :
00"C G o Ne— Data Aquisition  Temperature is measured by three
A fowrstes e cotrlled by = r hermecoupesplaced at diferent s
thermal mass flowmeters and the VOC vi ¥ - — - | | o R
flowrate is controlled by a mass Coriolis | F| Thermal Mass Flowmeter 1 - P| Pressure Sensor |
. 4 |
flowmeter (all provided by Bronkhorst). | ~ | ‘
Dry Air | V3 I
E ik P=5barg >©< ng: l !
Regulatgr Q=0,2— 10NL/min Evaporator [ Tempqrature\
‘ n- \  Mixer Sensor
. ozvzgogc Volume of 69
Coriolis Flowmeter Column Catalyst (cm?3)
( = \ Reactor 4 " <
R Bed Height (cm 29
The VOC concentration is measured by a gas | F \_ ) ght (cm)
phase micro chromatograph - 490 micro GC | Mass of catalyst 400.7
(Varian). It is equipped with two columns: | (8) '
» CP-Wax 52CB B —K |
N  vOC v H v-2  P=3barg
> CO/COZ- CP'COX Q= 214_ 120g/h

Experimental conditions
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n-Butanol’s oxidation takes place
at low temperature (230°C).
However there is some by-
product formation, showed by
the gap between the two curves.
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Toluene’s oxidation requires
higher temperatures, but the
catalyst provides a good
selectivity.
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The presence of Toluene slightly

increases the temperature required
for the oxidation of n-Butanol.
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When mixed with n-Butanol,
Toluene’s light off curve is displaced
towards lower temperatures.

Conclusion

effect on the oxidation of Toluene.

A promising mixed oxide catalyst previously tested at micro-pilot scale was therefore tested for the oxidation of n-Butanol and Toluene, for single component and mixture experiments at a pilot scale unit in several
conditions. These could then be extrapolated for industrial scale conditions. This catalyst enables complete oxidation of n-Butanol at low temperatures (230°C), while also providing a very good selectivity for the
oxidation of Toluene (the average difference between the curves of conversion of Toluene and CO, formation is below 10°C). Furthermore, it was found that, for this catalyst, the presence of n-Butanol has a promoting
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