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Hydrogen production by oxidative steam reforming of liquefied petroleum gas
over base metal catalyst
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Due to the progress in fuel cell technology the demand for developing new catalysts for
hydrogen production increases. Hence, in this study hydrogen production by oxidative steam
reforming of -butane was investigated over metal oxides supported base metal catalysts. Ni
and Co catalysts provided high activity for combustion and subsequent reforming of n-butane.
On the other hand, dehydrogenation was favored more than reforming over Cu, and Fe
catalysts. Consequently Ni catalyst exhibited highest r+butane conversion (92%), which
induced only insignificant amount of carbon deposited during the reaction. Furthermore,
influence of support was investigated for Ni catalysts. All the catalysts showed 70-90% of
initial n-butane conversions. However, catalytic stabilities were dependent on the kinds of
supports. The stabilities of Ni/Al203, Ni/TiO2 and Ni/SiO2 were lower than that of Ni/MgO.
Only Ni/MgO showed high and stable activity for 15h. These results reveal that Ni/MgO is one
of the good candidates for oxidative reforming of n-butane.
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Fig. 1. n-C,H,, conversion and H, formation rate vs. time
on stream for MgO supported catalysts at 723K, SV= 66
L(h-g)'. () Co/MgO; ( ) Cu/MgO; ( ) Ni/MgO; (m)
Fe/MgO.
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Fig. 2. n-C,H, conversion vs. time on stream for
supported Ni catalysts at 723K after reductive treatment,
(A) at SV =66 L(h-g)!, (B) at SV = 666 L(h-g)’. ( )
Ni/SiO,; () N¥/TiO,; () N/ALO,; (m ) Ni/MgO.
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Table2
Amounts of carbon deposited after reaction (wt%)

Catalyst Space velocity (L(h-g)™")
66 666
Ni/SiO, 23.12 4.2
Ni/TiO, 44.9° 1.1
Ni/AL O, 0.6 83
Ni/MgO 1.3 0.7

Activity test was halted after 4*and 13 h® due to pressure
increase.

Table3
Physicochemical properties of the catalysts

Catalyst H, uptake®  Ni° crystallite size®
(W mol-g™) (nm)
Ni/SiO, 10.1 43
Ni/TiO, 0 47
Ni/ALO, 435 26
Ni/MgO 42.0 n.d.

2 Measured after pretreatment with H, at 1073 K, 1h.
b Calculated from line broadening with Scherrer equation.
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Fig. 3. XRD patterns of Ni catalysts. (A) after reaction at
SV =66 L(h-g)", (B) after reaction at SV = 666 L(h-g)"!
(a) Ni/SiO, (b) NV/TiO, (c) NVALO; (d) Ni/MgO.
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Fig. 4. n-C,H,, conversion Vs. time on stream for

supported Ni catalysts at 723K after oxidative treatment,
(A) at SV = 66 L(h-g)", (B) at SV = 666 L(h-g)". ( )
Ni/SiO,; () N¥/TiO,; () Ni/ALO

(m ) Ni/MgO.

273

Table4

Amounts of carbon deposited after reaction (wt%)
Catalyst Space velocity (L(h-g)™)

66 666

Ni/SiO, 21.6° n.d.
Ni/TiO, 12.5° n.d.
N/ALO, 0 n.d.
Ni/MgO 0.3 0.5

Activity test was halted after 4% and 12 h® due to pressure
increase.

Fig. 5. XRD patterns of Ni catalysts. (A) after reaction at
SV = 66 L(h-g)!, (B) after reaction at SV = 666 L(h-g)"!
(a) N¥/SiO, (b) N¥/TiO, (¢) NVALO; (d) Ni/MgO.
(m )MgO; ( )y -ALOs; (- )TIO,; (e )Ni%; (0 )NIO.
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Fig. 6. n-C,H, conversion and H, formation rate vs. time
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Fig. 7. n-C,H,; conversion and H, formation rate vs. time
on stream for Ni/MgO after oxidative treatment at 723K,
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