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I ntroduction:

Compact and autothermal reformers for the prodootibhydrogen and synthesis gas from liquid hydroca
fuels such as gasoline, diesel, and kerosene exgras efficient on-board technique for electrictypply via
fuel cells (auxiliary power units, APU) as well pasimary and secondary measures for reduction of NOx
emissions in conventional combustion processesGapventional fuels are attractive due to theithhégpergy
density, widespread production, and distributiod agtailing infrastructure [2]. Furthermore towamslucing
the dependency on limited fossil fuels, and indreglg utilization of regenerative fuels for autonvet vehicles,
the investigation and understanding of the perforeeaof ethanol blendes in catalytic partial oxidat{CPOX)
reformers is necessary. The paper discusses exgaahand numerical results for CPOX of gasolineagates
and ethanol in a monolithic honeycomb structuretesbavith rhodium giving a better insight in the aiktd
chemistry and reactor performance.

Experimental:
The experimental setup allows well-defined accuratging of fuels with boiling points up to 280°C thi
synthetic air to feed the catalyst with a homogesepulse free reactant flow and a uniform tempeegprofile.
The product stream is analyzed by a variety of #ameously applied methods such as FT-IR, MS andM&C
allowing both a time resolved monitoring of theatian and a fast screening of a diversity of fugtegates and
gas mixtures [3].

Modeling:

The complex mixture of a large number of intermtfiaand radicals (over 200 chemical species) foriméice
complex heterogeneous and homogeneous reactiommepresents a challenge for the numerical simuredif
detailed reaction kinetics in the coupling withwvfladescription and transport phenomena. The appr@ach
realized in the computer code for a two-dimensidiua¥ problem DETCHEM"*NNE- recently modified for the
solution of large system of parabolic partial diffietial equations (PDEs) with nonlinear boundargditions
arising from the coupling between the gas-phasesarfdce processes [4].

Results:
Transient and steady-state investigations of CP@K various gas phase compositions, fuel (C6-Ct@natic
hydrocarbons) and biofuel surrogates (ethanol ldshtave been performed on Rh coated monolithsnétik
model was developed for CPOX of higher hydrocarbfmrsreformate / hydrogen production considering
detailed mechanisms for the reactions in the gasehnd on the surface at transient and steadyestatlitions.
The heterogeneous chemistry is modeled by a seleaientary reactions representing the moleculaavweh
for the smaller hydrocarbons (C1-C3) and lumpegssfer adsorption and destruction of larger hydrboas on
the surface. The concept is applied to analyze emsion, selectivity, and temperature profiles intiph
oxidation of iso-octane, a gasoline surrogate, avdrodium/alumina monolithic catalyst. The integpbetween
heterogeneous and homogeneous reactions and énacitndn in gas phase with and without surface céteyn
were studied. Especially for fuel rich conditiotlse homogeneous reactions play an important rdleTBe
kinetic model was evaluated by comparison with eixpental data as functions of operating temperatuma
C/O ratio. It could be shown that different hydndman fuel surrogates show varying reaction behavior
depending on their basic structure and chemicgbgates and take influence on both production aitlsgsis
gas as well as formation of cracking products sagllefins and other coke precursors. Furthernaaditive
species in the reformer inlet have been investijat#h regard to hydrogen production and overabicgss
enhancement. CPOX of ethanol blended fuels giviastainsight in the usability and the reaction beior in
such reformer processes.
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