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Abstract

The objective of this study was to assess the catalytic activities of manganese oxide (MnO, MnO,, Mn,0;, and
Mn;0,) catalysts for odors (acetaldehyde and propionaldehyde) removal. We used a fixed bed reactor as the experi-
mental apparatus and the catalytic performance were carried out over the temperature range of 200~470°C. The
properties and performance of catalysts were characterized by the X-ray diffraction (XRD) and Brunauer Emmett
Teller (BET). The catalytic activities of manganese oxide catalysts for acetaldehyde combustion were in the order
of MnO<MnO, < Mn,0;<Mn;0,, and it is similar to that of propionaldehyde combustion. We also confirmed
that the reactions have well followed the kinetic model of Power-Rate Law and the reaction order (n) is 1 for both
of the acetaldehyde and propionaldehyde combustion. In addition, the reaction activation energy of acetaldehyde
and propionaldehyde combustion over Mn,0, were found to be 72.42 kJmol™! for 487 ~503 K and 51.14 kimol ™

for 473 ~533 K, respectively.
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Fig. 1. Acetaldehyde conversion as a function of reaction
temperature. (¢): MnO, (0 ): MnO,, (A): Mn,0,,
{ o }: Mn;0,. Reaction condition: pretreatment={Air
(450°C, 1 hr, 60 cc/min)], CH,CHO=1.00 mole% in
air, SV=37900 h™.
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Fig. 2. Propionaldehyde conversion as a function of reac-
tion temperature. {#): MnO, (@ ): MnO,, (A ): Mn,0s,
(®): Mn;0,. Reaction condition: pretreatment=[Air

(450°C, 1 hr, 60 cc/min)], CH;CH,CHO=0.63 mole%
in air, SV=37900h"".
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Fig. 3. X-ray diffraction patterns of Mn;0, with pretreat-
ment process.
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Fig. 4. X-ray diffraction patterns of Mn,0, with pretreat-
ment process.
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Fig. 5. BET surface area of Mn,0; and Mn;0,. Pretreat-
ment A: [Air (450°C, 1 hr, 60 cc/min)], Pretreatment
B: [Air (450°C, 1 hr, 60 cc/min), Re-Oxidation].
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Fig. 6. Linear fitting of kinetic data for the power-rate law.
Acetaldehyde: [(¢ ): MnO, (0 ): MnO,, (A): Mn,0;,
(o): Mng0O,], Propionaldehyde: [(¢): MnO, (®):
MnO,, (A): Mn,0;, (w): Mn;0,], Reaction condition:
pretreatment=[Air (450°C, 1 hr, 60 cc/min)], CH;,CHO
=1.00 mole% in air, CH;CH,CHO=0.63 mole% in air.
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Fig. 7. Arrhenius plot for acetaldehyde and propional-
dehyde combustion. Acetaldehyde: [(¢): MnO,
(0): MnO,, (A): Mn,03, (o ): Mny0,4], Propionalde-
hyde: [(®): MnO, (®): MnO,, (A): Mn,0;, (m®):
Mn;0,], Reaction condition: pretreatment=[Air
(450°C, 1 hr, 60 cc/min)], CH;CHO=1.00 mole% in
air, CH,CH,CHO=0.63 mole% in air.
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Table 1. Activation energies of acetaldehyde and propi-
onaldehyde combustion.

Acetaldehyde Propionaldehyde
Catalyst
E, (kJmol ™) R? E, (kJmol™") R?
MnO 99.52 0.994 72.83 0.929
MnO, 92.62 0.977 60.03 0.968
Mn,0,4 90.87 1.000 54.76 0.925
MnyO, 72.42 0977 5114 0.979
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