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The steam reforming of ethanol raised interest for the production of H2 from a renewable
source. Broad efforts have been devoted to develop active and stable catalytic systems for this
application. Differently prepared Ni-, Co- and Cu-based catalysts supported over TiO2 have been
recently tested for the steam reforming of ethanol. The results evidenced that the highest activity
may be reached in general with Ni as active phase, but its tendency to form C filaments remains
a key problem, besides coking due to support acidity [1,2]. It was also underlined that the
interaction strength between the support and the active phase, tunable with the preparation
procedure, determines the success of a formulation [3-5]. It was repeatedly shown that Ni is
much more stable against coking when prepared in very dispersed form [6,7]. The possibility to
disperse (and stabilize in dispersed way) the metal depends on the preparation method but also
on the support. ZrO2 and SiO2 showed interesting supports for Ni, provided the right preparation
route is chosen. Therefore, in this work we investigated different Ni-, Co- and Cu-based catalysts
supported over ZrO2 or over a mesoporous SiO2 with SBA-15 structure. All the samples were
calcined at 500°C in order to keep the active phase as dispersed as possible and we focused on
low temperature activity testing in the temperature range 300-500°C. Complementary catalyst
characterization by means of various techniques allowed to compare the main physical-chemical
properties of the catalysts and to comment activity data.
The present data confirm Ni-based ones as the most promising catalyst for this reaction,
especially at 500°C. Attention was particularly paid to the resistance to coking, possibly deriving
from polymeric species forming mainly over acidic sites of the support or from the formation of
carbon nanotubes (CNTs) over the active phase. Both Co and Ni led to the formation of CNTs,
but in the latter case this phenomenon was tightly dependent on the support and its interaction
with the active phase. The strongest the metal-support interaction, evidenced by a lower
reducibility of the metal ions, the highest the resistance to coking, mainly due to smaller Ni
particle size.
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