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Catalytic cracking behavior of MTP by-product light oil over HZSM-5 catalyst
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Abstract: In conventional hydrothermal system, HZSM-5 molecular sieves with similar morphology and different
Si0,/Al, 05 molar ratios are synthesized and characterized by means of XRD,SEM , XRF , nitrogen adsorption/desorption,
NH,-TPD and FT-IR, respectively. Their performance in catalytic cracking by-product light oil from Lurgi methanol to
propylene (MTP) process are evaluated in a fixed bed reactor. The results indicate that HZSM-5 catalyst with lower
Si0,/Al, 0, molar ratio has more Bronsted (B) and Lewis (L) acid sites,as well as total acid sites, which is the main
reason that such catalyst has the advantages of high reaction activity at low temperature and the disadvantages of low
ethylene and propylene yields.The yields of ethylene and propylene over HZSM-5 catalyst with higher Si0O,/Al,O; molar
ratio are higher than that of HZSM-5 catalyst with lower SiO,/Al,0, molar ratio, while the yield trend of aromatics is
contrary.The reaction temperature and the weight hourly space velocity ( WHSV) can affect significantly the product
distributions.The yields of ethylene and propylene passes through a maximum with increasing reaction temperature. The
increase of WHSV also has impact on the composition of the intermediate products. A low WHSV is beneficial to
producing low carbon olefins. The suitable WHSV is in the range of 1.5-3.0 h™', which can make the maximum
combining yield of ethylene and propylene achieve 55.36%.
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