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Abstract : Pt-Sn/0-Al,O; catalyst for n-butane dehydrogenation reaction was prepared by incipient wetness method. To confirm
the physicochemical properties of Pt-Sn/6-Al;O3 catalyst, the characterization was performed using X-ray diffraction (XRD), N,
sorption analysis, temperature programmed desorption of NH; (NH3-TPD), temperature programmed reduction of H, (H.-TPR)
techniques. Also, the catalytic activities of Pt-Sn/0-AL,O; for n-butane dehydrogenation was tested as a function of pretreatment
temperature, pretreatment time, reaction temperature, and the partial pressure of n-butane and hydrogen. The sum of selectivities
to n-butenes consisting of 1-butene, cis-2-butene, and frans-2-butene was almost constant 95% in the range of conversion of
n-butane 5-55%. The activation energy calculated from Arrhenius equation was 84 kJ mol™ and the reaction orders of n-butane
and hydrogen from Power’s law were 0.70 and -0.20, respectively.
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Table 1. Physicochemical properties of 0.5 wt% Pt-0.75 wt% Sn/6-
Al,O; catalyst used for the dehydrogenation of n-butane

Dispersion® (%) 15.2
BET surface area’ (m2 g'l) 109
Average pore diameter” (nm) 18
Pore volume* (cm3 g‘l) 0.495
Acidic quantity® (umol NH; g™) 446.4

* Determined from the volumetric H, chemisorption analysis.
® Calculated from the BET equation (P/Py = 0.05-0.2)

¢ Determined from N, desorption branch using BJH formula
¢ Calculated form single point N, adsorption at P/Pg=0.995

¢ Examined from temperature programmed desorption of NHj
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Figure 1. Powder XRD patterns of (a) 6-Al,Os and (b) Pt-Sn/0-
AL Oj catalyst used for the dehydrogenation of n-butane.
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Figure 2. N, adsorption-desorption isotherm of Pt-Sn/6-Al,O; ca-
talyst. Inset denotes the BJH pore size distribution calcu-
lated from desorption branch.
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Pt-Sn/0-AL05.
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Figure 4. Conversion of n-butane over Pt-Sn/0-Al,O5 catalyst as a
function of (A) pretreatment temperature for 1 h and (B)
pretreatment time at 600 C under flowing H, (30 cm’
min™"). Reaction conditions: catalyst quantity = 0.1 g,
reaction temperature = 550 C, molar ratio of n-CsHio:Hy:
N = 1:1:1, and total flow rate of reactants = 30 cm’ min ™.
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Figure 5. (A) Conversion of n-butane over Pt-Sn/6-Al,0s catalyst
as a function of reaction temperature (a) 450, (b) 475, (c)
500, (d) 525, () 550, and () 575 C and (B) summary of
initial conversions and selectivities to butenes for n-
butane dehydrogenation. The catalyst was prereduced
under flowing of hydrogen (30 cm’ min'l) at 600 C for 1
h. Reaction conditions: catalyst quantity = 0.1 g, molar
ratio of n-C4Hio: H2:N2 = 1:1:1, and total flow rate of
reactants = 30 cm’ min™.
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quantity =0.1 g, and total flow rate = 60 cm’ min™. A flow
rate of hydrogen was fixed to 20 cm’ min” and that of
n-butane was varied in the range 8-32 cm’ min™. Nitrogen
was used as a balance gas.
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hydrogen was varied in the range 12-32 cm’ min™'. Nitro-
gen was used as a balance gas.
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