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ABSTRACT

Steam reforming of n-hexadecane, a major component of diesel over Ni-based hydrotalcite-like catalyst
was carried out at 900C at atmospheric pressure with space velocity of 10,000h" and feed molar ratio of
steam/carbon=3.0. Ni-based hydrotalcite catalyst was prepared by a solid phase crystallization (spc) method
and characterized by N»-physisorption, CO chemisorption, TPR, XRD, and TEM techniques. It was found
that spc - Ni/MgAl catalyst showed higher catalytic stability and inhibition of carbon formation than Ni/y
-ALOs catalyst under the tested conditions. The results suggest that the modified spc-Ni/MgAl catalyst after
optimization may be applied for the SR reaction of diesel.

KEY WORDS : Diesel steam reforming(t] & 42%-7]7]2), Hydrotalcite(3to] =2 @ A}o] E), Hydrogen
production(-T 48 4h), spc-Ni/MgAl catalyst(spc-Ni/MgAl Z 1))

Nomenclatore TCD : thermal conductivity detector
TEM : transmission electron microscopy
DME : dimethyl ether TPR : temperature-programmed reduction
GHSV : gas hourly space velocity XRD : X-ray diffraction
FID : flame ionization detector
SR : steam reformin,
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Fig. 1 Schematic diagram for steam reforming of n-hexadecane.
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Fig. 2 XRD patterns of the catalysts used in this work; (a) spc-
NiMgAl before calcination, (b) spe-Ni/MgAl afier calcination,
(¢) NI/ALOs (4 : hydrotalcite, A : MgNi,O,, I : ¥-ALOs,
® : NiO, & MgALO,, D, NiALOs).
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Table 1 Physico-chemical properties of the catalysts used

Ni BET Pore Ni Ni

Catalyst loading SA Vol | Dispersion | size
) | (g | (cclg) | (%) | (nm)
spe-Ni/MgAl | 20.1 197.7 0.5 8.3 12.1

Ni/ ¥ -AlO; 200 91.3 0.3 1.7 203
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Fig. 3 TPR Profiles of the prepared Ni-based catalysts.
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Fig. 4 Comparison of catalytic stability as H, and CO selectivity
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Fig. 5 XRD patterns of the catalysts before and after the SR
of n-hexadecane; (a) before and (b) after the reaction over
spe-Ni/MgAl and (c) before and (d) after the reaction over Ni/
¥-AbO; (8/C=3, GHSV=10,0001", T=900°C, reaction time=10h,
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Fig. 6 TEM images of the catalyst before and after the SR of
n-hexadecane; {a) before and (b) after the reaction over spc-
Ni/MgAl and (c) before and (d) after the reaction over Ni/y
-ALO;s (S§/C=3, GHSV=10,OOOh‘1, T=900C, reaction time=10h,
P=1atm).
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Fig, 7 The product distribution for steam reforming of n«hexadecane
over spc-Ni/MgAl catalyst for 53h (S/C=3, GHSV=10, 000h™,
T=900C, P=latm).
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Fig. 8 XRD patterns of the spe-Ni/MgAl catalysts before and
after the SR of n-hexadecane ($/C=3, GHSV=10,000h", T=900C,
reaction time=53h, P=latm).
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