Catalytic oxidation of carbon aerosols: Influence of
the Pt-C interparticle contact on the kinetic
parameters (E, and k)
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pDackgrouna and propbliems

Regeneration of diesel soot particle filters:

Reducing the temperature of thermal soot oxidation from the range
of 550-650°C to lower temperatures - Application of catalyst

Under some circumstances no catalytic activity of platinum was
observed - ?? > What do we know about catalyst-Carbon

particle contact? ﬂ

Investigation on influence of contact intensity on
Increase of the oxidation rate
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Oxidation set-up for bulk powder
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uXidaation In the 1orm ot DbUlK powder
TGA (thermogravimetric analysis)

Generatlr)g sampling ) OX|dat|9n of
carbon particles powder with TGA
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Alrnenius diagram

Thermal oxidation measured by TGA
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Types of Pt/C contact
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Co-condensation contact
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FlNano spnere in a ranaom dirrusional contact with a
carbon nano agglomerate (Co-condensation contact)
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Co-agglomeration contact
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FlNano spnere in a ranaom dalrrusional contact with a
carbon nano agglomerate (Co-agglomeration contact)
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Physical Vapor Deposition (PVD) contact
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LTdlnNO SPricic parldlily Climnpcuddcda i a Calborl 1aro
agglomerate (PVD contact)

i N Simultaneuos
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Oxidation set-up in aerosol state
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uXidation In aerosol state
On-line measurement of gas concentration using FTIR
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Results

TU Clausthal

!
4
i

D Universitat Karlsruhe (TH)

fad i
| [
TR
i



Ko /7 1/5

£, and K,
(results of the oxidation in the aerosol state)
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VeloCIty coerricient vs. 1 partcile size
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| UR VS. FU particle Size

Turn Over Rate (TOR) = reaction rate based on the surface of catalyst
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Conversion /| %
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wOmpdarison Of1 e Kineuc paralrieter
for Co-condensation and Co-agglomeration contact

Conversion Conversion Ko,co-cond./
Co-agglomeration | Co-condensation

T/°C time | Size of Pt kO,co-aggI.

S nm 1/s kO,co-aggI.

405-530 | 1,52 15 4,8E+05: 9,7E+06 20
405-530 | 1,74 22 2,9E+05: 4,7E+06 14% 28% 16,53
405-530| 1,72 30 1,1E+05¥ 7,7E+05 9% 14% 7,3

1)d, smaller-> higher specific surface area - increase of conversion

2) Co-condensation contact 2>
Higher reaction rate
intensive contact than Co-agglomeration contact
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COrCIUsIOr

Oxidation of carbon aerosol (thermal and catalytic):
E,=50= 10 kd/mol
Different contact type—> different k,

An optimum size of approx. 22 nm of Pt spheres is
observed.

The best Pt/C contact model - Co-condensation type
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