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Isobutane/Butene Alkylation on Supported Phosphotungstic
Acid Promoted by Hexadecylphosphate
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Abstract: The alkylation of isobutane/butene is an important reaction to produce high-octane gasoline.
Replacement of liquid acid by solid acid to catalyze this reaction is the focus of the study. In this work, solid
acid catalysts with hydrophobic surface were prepared by decorating hexadecylphosphate (HDPA) on SiO,-
supported heteropolyacids samples with impregnatiom method, whose structure is similar as the fruit of platanus.
These catalysts were characterized by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR),
transmission electron microscopy (TEM), N, and i-C4Hyy sorption. And the performances of the catalysts for the
alkylation of isobutane/butene were evaluated using a fixed bed micro-reactor. The results show that the HDPA-
modification enhances the adsorption of the hydrocarbon reactants on the surface of catalyst, which helps to
reduce the polymerization of butene and to inhibit the deposition of coke on the surface of catalyst, leading to an
improved selectivity of high-octane products and prolonged life of catalysts. The catalyst had an optimal catalytic
performance when the HPW load was 30%(w/w) and the modified amount of HDPA is 3%(w/w).
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Table 1 HPW actual loading determined by XRF and textural property of prepared catalysts

Sample Actual load of HPW / % (w/w) Surface area / (m*-g™) Pore volume / (m*-g™)
Si0, — 296 0.73
30% HPW/SiO, 27.6 252 0.67
3% HDPA-30% HPW/SiO, 25.3%,24.2" 248 0.55

“ before the reaction; ” after the reaction.
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