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Effect of the support on Ni catalytic performancesin glycerol steam reforming
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In the last years, the use of hydrogen as new gnexgtor has been widely encouraged,
because it is clean and carbon-free [1]. Neveriselan effective solution of environmental
problems such as the greenhouse effect and thalglerming, as well as the decrease of the
dependence on fossil fuels, requires the use efwahble sources. In this context glycerol, the main
by-product in biodiesel production, has emerged asomising source of hydrogen, because of its
high hydrogen content and renewability, safenedsnam toxicity{2].

Several catalysts have been proposed for glycéealrs reforming. In this work we report
the catalytic performances of Ni-based catalystsvatdifferent reaction temperatures. Moreover,
the effect of the support €. TiO,, SBA-15 and Zr@ on the selectivity to hydrogen was studied.

TiO, and ZrQ were synthesized by a conventional precipitati@thod [3], whereas SBA-
15 was prepared through a template synthesis [dialgsts were prepared by incipient wetness
impregnation of the supports with an aqueous swoiutif the Ni precursor in order to obtain a 10
wt% Ni loading and they were finally calcined. TpRysico-chemical properties of the catalysts
were determined by nitrogen physisorption analyBET), temperature programmed reduction
(TPR) and high resolution transmission electronrasicopy (HR-TEM). The activity tests were
carried out in a fixed bed tubular quartz reactboratmospheric pressure at two different
temperatures (500°C and 650°C), after reductioth@fsamples in Hflow for 1 hour at either 500
or 700°C respectively. A water/glycerol solutionsafad (10 wt% solution of glycerol in water) at
the constant flow rate of 0.06 mL/min. Data werbembed up to 20 hours on each sample.

The Ni/TiO, sample exhibits negligible activity at 650°C bexawf the collapse of the
support. Concerning Ni/SBA-15, our results indicdie insufficient hydrothermal resistance of the
support, which leads to the progressive deactimaticthe catalyst. However this support is able to
stabilize the active phase in a rather efficienywhaus preventing Ni sintering. Ni/Zg@xhibits the
best performances: a stable glycerol conversior#% and a hydrogen yield of ~65% were
obtained. This is due to the almost full preseoratbf the structure of the zirconia support even
after 20 h in the SR conditions; moreover, also dispersion of the Ni active phase remained
unchanged.

The different behaviour of the three catalysts banthen ascribed (i) to the chemical,
thermal and mechanical resistance of the suppdftameaction conditions and (ii) to the intensity
of the interactions between the support and theeaphase, which affects in particular the staypilit
of the Ni nanoparticles. Our results highlight thgortance of the nature of the support, which
plays a key role in designing the catalytic perfante.
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