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Prolonging catalytic life-time in methanol-to-olefin reaction by phosphorus-modified CHA
zeolite ('Graduate School of Advanced Science and Engineering, Hiroshima University, *
Institute for Innovative Research, Tokyo Institute of Technology,) ONao Tsunoji,! Ryota
Osuga,’ Toshiyuki Yokoi, 2

By direct phosphorus modification using tetraethylphosphonium as a phosphorus-modifying
agent (P-MA), phosphorus-modified CHA zeolite was synthesized and its catalytic
performance for the methanol-to-olefin (MTO) reaction was investigated. We characterized the
obtained samples with different degree of phosphorus modification using elemental analysis,
X-ray diffraction (XRD), nitrogen adsorption, magic angle spinning NMR spectroscopy, and
temperature-programmed desorption (TPD) with ammonia. Comparative catalytic testing
demonstrated the effectiveness of the phosphorus modification for prolonging the catalyst
lifetime while retaining the high light olefin selectivity. The relative amount of non-aromatic
carbons retained in the zeolite catalysts after the MTO reaction increased with increasing
degree of phosphorus modification, demonstrating that the suppression of excess
oligomerization of the hydrocarbon species results in a prolonged lifetime.
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