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Abstract: The present work focused on the investigation of hydrogen generation through
the ethanol auto-thermal reforming (ATR) with ZrO, over gama aluminum oxide catalysts.
Monodispered colloidal zirconium oxide was synthesized by water-in-oil microemulsion using
ZrOCl,-8H,0 and NH,OH. ZrO,/y-Al,O, catalysts were prepared by dispersing highly stable ZrO,
nanoparticles on y-Alumina by mechanical stirring. The effect of the particle size was studied by
varying the molar ratio of Zr:Al. Catalysts were characterized by scanning electron microscopy
(SEM), transmission electron microscopy (TEM), and X-ray diffraction (XRD) techniques.
The results obtained from temperature programmed reduction (TPR) technique, confirmed the
uniformity of ZrO, dispersion over the carrier. The particle size were distributed in 12-27 nm
range. Also, in this research, auto-thermal reforming of ethanol was conducted in a quartz fixed
bed reactor at atmospheric pressure. The exiting gases of the reactor were analyzed with on line
gas chromatography. Among the catalysts tested, Zr:Al (1.0:3.0) molar ratio showed to be the best
catalytic performance in hydrogen production by ATR.

Keywords: Auto-thermal reforming, Hydrogen production, Fixed bed reactor, Aluminum oxide,

Zirconium oxide
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