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ABSTRACT

Steam reforming (SR) of glycerol, a main by-product of manufacturing process of bio-diesel, for the
production of hydrogen was investigated over the Ni-based catalysts. The Ni-based catalysts were prepared
by an impregnation method, and characterized by N, physisorption, CO chemisorption, XRD and TEM
techniques. It was found that the Ni/y-AlOs catalyst showed higher conversion and catalytic stability for
the carbon formation than the other catalysts in the steam reforming of glycerol under the tested conditions.
The results suggest that the steam reforming of glycerol over modified Ni/y-Al,O; catalyst minimized carbon
formation can be applied in hydrogen station for fuel-cell powered vehicles and fuel processor for stationary
and portable fuel cells.

KEY WORDS : Steam reforming(5=%7]7]2), Ni-based catalyst(\]Z 7] Zul), Glycerol(Z&]A|%), Hydrogen
(5°242), Hydrogen station(5=2>2=H]| 0] 4)

Nomenclature SR : steam reforming
TCD : thermal conductivity detector
GHSV : gas hourly space velocity TEM : transmission electron microscopy
FID : flame ionization detector XRD : X-ray diffraction
MSD : mass selective detector
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Table 1 Physical and chemical properties of Ni-based prepared
catalysts

Catalyst | Ni loading | BET S.A. |Pore size| Ni dispersion
Wt %) | (mg) | () (%)

Ni/ y -Al,O3 20.0 201.1 32.1 3.1
Ni/TiO» 20.0 474 22.6 0.001
Ni/CeO, 20.0 58.8 19.0 0.002
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Fig. 1 Schematic diagram for steam reforming of glycerol.
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Fig. 2 Equilibrium composition(without steam) of H,, CO,, CO
and CHs vs. temperature in steam reforming of glycerol (steam/
glycerol=3) estimated by PRO-II simulation package.
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in the SR of glycerol over Ni-based catalysts (steamy/glycerol=3,
P=latm, T=800°C, GHSV=5,000 h™).
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