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Activity test of post-reforming catalyst for removing the ethylene in
diesel ATR reformate

*Sangho Yoon, **Joongmyeon Bae, Sangho Lee

Abstract : Solid oxide fuel cells (SOFCs), as high-temperature fuel cells, have
various advantages. In some merits of SOFCs, high temperature operation can lead to
the capability for internal reforming, providing fuel flexibility. SOFCs can
directly use CH4 and CO as fuels with sufficient steam feeds. However, hydrocarbons
heavier than CH4, such as ethylene, ethane, and propane, induce carbon deposition on
the Ni—-based anodes of SOFCs. In the case of the ethylene steam reforming reaction on
a Ni-based catalyst, the rate of carbon deposition is faster than among other
hydrocarbons, even aromatics. In the reformates of heavy hydrocarbons (diesel,
gasoline, kerosene and JP-8), the concentration of ethylene is usually higher than
other low hydrocarbons such as methane, propane and butane. It is importatnt that
ethylene in the reformate 1is removed for stlable operation of SOFCs. A new
methodology, termed post-reforming was introduced for removing low hydrocarbons from
the reformate gas stream. In this work, activity tests of some post-reforming
catalysts, such as CGO—Ru, CGO-Ni, and CGO-Pt, are investigated. CGO-Pt catalyst is
not good for removing ethylene due to low conversion of ethylene and low selectivity
of ethylene dehydrogenation. The other hand, CGO-Ru and CGO-Ni catalysts show good
ethylene conversion, and CGO-Ni catalyst shows the best reaction selectivity of
ethylene dehydrogenation.

Key words : Ethylene(el® &), Post-reforming(F7§&), Diesel(H4), Autothermal reforming(A+<&
7N&), Solid oxide fuel cell(aLALsE A5 =A])
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Fig. 1 Schematic diagram of microreactor
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