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Synthesis of self-pillared nano molecular sieve and its application in n-heptane
cracking reaction

CHEN Yi, ZHANG Jia-xing, DANG Fei-xiong, LI An-rui, ZHANG An-feng” , GUO Xin-wen
(State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China)

Abstract : Self-pillared molecular sieve is synthesized via a temperature-variable crystallization method by using
tetrabutylammonium hydroxide as template and ethyl orthosilicate as silicon source. XRD, SEM, TEM, N, physical
adsorption-desorption, NH;-TPD and other characterization methods are employed to systematically investigate the dosage
of template, the growth process of molecular sieve and the varying range of Si/Al ratio.lt is found from the study that self-
pillared molecular sieve with a good crystallinity can be obtained by a 72-hour low temperature crystallization at 80°C and
a 3-hour high temperature crystallization at 170°C. A longer crystallization time at low temperature is conducive to the
formation of self-pillared nanostructures.As the molar ratio of template to silica increases from 0. 2 to 0. 5, the branching
degree of self-pillared nano molecular increases significantly. Self-pillared molecular sieve with a silicon-alumina ratio
between 50 and 300 can be synthesized by a temperature-variable crystallization method.The performance of self-pillared
molecular sieve with different Si/Al ratios in n-heptane cracking reaction is studied.Results show that the molecular sieve
with a Si/Al ratio of 300 can lead to the highest propene and butene selectivity in n-heptane cracking. With the decrease
of Si/Al ratio, the stability of the catalyst improves gradually.
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