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Introduction Numerical Model, DETCHEM Package
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Reforming and partial oxidation of hydrocarbons [1,2], combustion of
natural gas [3,4], and the reduction of pollutant emissions from
automobiles [5] are important examples for catalytic reactions over
platinum.

The application of reliable and predictive modeling of technical reactors
used by CFD simulations calls for a better understanding of the kinetics
and elementary-step reactions. A detailed surface mechanism is
developed against numerous experimentally derived data.
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developed against numerous experimentally derived data.
The software DETCHEM [6] was applied for numerical simulation.
Steady state and transient models of packed bed, channel and
monolithic reactors have been evaluated concerning their ability to
describe laboratory experiments specific.
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Adsorption

• Adsorbates are assumed to be randomly distributed on the surface
• Surface is viewed as being uniform; the local environment (edges, defects,  

terraces, different structures) is not directly taken into account
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KIT – University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association

Experimental CO oxidation results (dots) of
different reactor systems were simulated (solid
line) by corresponding DETCHEM software tools.

300

350

400

450

500

550

600

0 0.1 0.2 0.3 0.4 0.5 0.6

 CO/(CO+O2)

lig
h

t-
o

ff
 t

em
p

er
at

u
re

 [
K

]

Simulation
Experiment 30 Torr Ar

0

0.2

0.4

0.6

0.8

1

0 100 200 300 400 500
temperature [K]

co
n

ve
rs

io
n

 C
O

 a
n

d
 

se
le

ct
iv

it
y 

simulated CO
conversion

CO in pure N2

Channel MonolithPackedbed

0

0.2

0.4

0.6

0.8

1

350 400 450 500
temperature in K

co
n
ve

rs
io

n
 C

O

experimental

simulation

Ref: Rinnemo et al.,1997 own experiment 2010Ref: Kahlich et al., 1997

References:
[1] R. Schwiedernoch, S. Tischer, C. Correa, O. Deutschmann, J. Warnatz. Proc Combust. Ind. 29, 2002, 1005
[2] R. Quiceno, O. Deutschmann, J. Warnatz, J. Pérez-Ramírez. Catalysis Today 119, 2006, 311
[3] Deutschmann, O.; Maier, L. I.; Riedel, U.; Stroemman, A. H.; Dibble, R. W. Catalysis Today 59, 2000, 141
[4] M. Rinnemo, D. Kulginov, S.Johansson, K. L. Wong, V. P. Zhdanov, B. Kasemo, Surface Science, Vol. 376, 1997, 297
[5] J. Koop, O. Deutschmann. Appl. Catal.B: Environmental 91, 2009, 47-58 
[6] O. Deutschman et al., DETCHEM version 2.3, 2010, www.DETCHEM.com

The developed sub-mechanisms are applicable to different reactors
and experimental set-ups. The simulations conform to the
experimental data very well.
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Simulation Results
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Further sub-mechanisms are 
verified against experimental 
measurements for hydrogen 
oxidation, methane partial 
oxidation and steam reforming of 
methane to develop a unified 
surface mechanism. 
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