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[100] direction:
12MR 5.9x7.0 A
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10MR 5.1x4.5 A

[001] direction:
12MR 6.4x7.0 A
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(a) Macrometer-sized crystal
Coke amount: 17.0 wt% aftér 260 min.

(b) Nanometer-sized crystal
Coke amount: 2.9 wt% after 260 min.
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Kinetic Study for Catalytic Cracking of
Naphtha Constituents Over MFI-type Zeolite

Yuta Nakasaka, Teruoki Tago and Takao Masuda
Division of Chemical Process Engineering, Faculty of Engineering, Hokkaido University

Light olefins production by naphtha cracking over zeolite catalyst has been widely investigated. For selective
production of light olefins and inhibition of coke formation by consecutive reaction, the reaction is required to
proceed under reaction-limiting condition. This review describes kinetic study for catalytic cracking of naphtha
constituents (n-hexane, cyclohexane and methylcyclohexane) over MFI-type zeolite and way to design an
optimal zeolite catalyst for naphtha cracking using Thiele modulus and effectiveness factor. The catalytic
cracking of naphtha constituents exhibited first-order kinetics with respected to naphtha constituent concentration
and reaction rate constant for naphthenes showed higher value compared with that for n-hexane. Activation
energy for catalytic cracking of n-hexane at high temperatures (823-923 K) was greater than that at low
temperatures (748-823 K), which was a result of the reaction mechanism difference. In order to proceed
catalytic cracking of n-hexane, cyclohexane and methylcyclohexane under reaction-limiting condition at 923 K,
MFI-type zeolite (Si/Al=200) with crystal size of 340, 100, 90 nm, respectively, were required. Relation
between Si/Al ratio and crystal size for rate control conditions of n-hexane cracking over MFI-type zeolite was
clarified. Catalytic cracking of model naphtha over nanocrystalline MFI-type zeolite (Si/Al=200) generate a
greater proportion of light olefins and showed more stable activity compared with macrocrystalline MFI-type
zeolite due to low diffusion resistance.

Key words: Kinetic study, Effectiveness factor, Naphtha, MFI-type zeolite, Diffusion rate
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