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Synthesis of Bifunctionalized Pt/EBEA and Kinetic
Analysis of Isobutane Alkylation with 2-butene

Hamid Imamverdizadehi, Bahram Dabir", Manouchehr Nikazar", Mohammad Rahmani®

ABSTRACT

In this study, the catalyst Pt/H-BEA was studied in the alkylation of isobutene/2-butene for the first
time. Two zeolites BEA with Si/Al=11.65 and 24.5 were synthesized by hydrothermal method and were
Bifunctionalized to get different amount of Platinum (0.2%, 0.7% and 1.2%) by wet impregnation
method. Six synthesized catalysts were characterized by a group of techniques consisting XRD, XRF,
ICP-AES, BET, FTIR, TPD, CO chemisorption and TEM. Isobutane Alkylation with 2-butene was
carried out in a tubular fixed-bed reactor under isothermal conditions (80, 100 and 120 °C) with different
olefin WHSVs (10, 15 and 20 hr') and various isobutene/2-butene mole ratios (10, 15, 20). Better 2-
butene conversion and “Trimethylpentane” (TMP) selectivity were observed with the catalyst 7Pt/H-
BEA1 (Si/Al=11.65 and 0.7% of Pt content) at 120 °C in lower olefin WHSVs and higher feed
isobutene/2-butene mole ratios. The rate-limiting step is the surface reaction and the slowest step in the
mechanism is hydride transfer from isobutane to alkoxide.
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