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Preparation of MFI Zeolite Catalyst Supported on Silicalite Foam and Its Catalytic
Property in the Cracking of n-Octane
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Abstract — Foam-type MFI zeolite catalyst was prepared by dispersing fine (—0.2 um) particles of MFI zeolite on sil-
icalite foam. Catalytic cracking of n-octane was investigated over the foam-type catalyst and Delplot method was
employed to interpret product compositions for deducing reaction mechanism. The Si/Al molar ratio of dispersed MFI
zeolite was estimated 25 and its dispersed amount of silicalite foam was 25 wt% . Since the apparent density of the foam
type catalyst was very low 0.11 grem™>, the catalyst loading amount could be varied from 0.02 g to 0.5 g without con-
cerning pressure drop, providing a wide variance in the residence time of the reactants and products. The conversion and
olefin yield in the catalytic cracking of n-octane increased with the catalyst loading. The product composition was very
simple and could be explained by applying the protolytic cracking mechanism when the catalyst loading was small.
Higher loading of the catalyst brought about further reactions of cracked products, accumulating lower olefin and par-
affin with low reactivity in product stream and resulting in complex product composition.
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Fig. 1. Photographic (a) and SEM (b, ¢, d) images of prepared MFI
(foam) and MFI (powder) catalysts. MFI (foam); a), b) and c),
and MFI (powder); d).
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Fig. 2. XRD patterns of MFI (foam) and MFI (powder) catalysts.
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Table 1. Yields of products over MFI (foam) and MFI (powder) catalysts
in the catalytic cracking of n-octane at 500 °C

Catalyst MEFTI (foam) MFI (powder)
Loading (g) 002 005 0.1 0.2 05 005 01
Conversion (%) 62 152 213 315 446 26 76.8
Yield (%)

C, 0.1 0.1 0.1 0.1 0.1 0.2 1.6

"= 0.7 2.0 24 2.6 39 39 13.9
C, 0.3 0.7 0.8 0.9 1.1 0.9 29
Cy= 2.4 6.0 7.4 8.1 11.0 74 234
C, 0.8 2.1 35 5.1 8.7 45 83
C= 0.7 1.6 24 43 5.6 2.5 6.6
Cy 0.8 1.7 2.7 6.0 8.0 3.8 9.4
Cs= - - - 0.6 0.9 - -
Cs 0.6 1.2 1.9 32 39 1.5 3.1
Ce= - - - 0.5 0.6 0.2 0.3
Cs - - - - - 0.1 2.7

= - - - - - - -
C; - - - - 0.3 0.7 37
Cq (xylene) - - - - 02 0.3 1.0

0.5

—Cy
—D——C;

04 | —t—C,
s <G
2 o3} =G
E —o— C4
§ e Cy
g 02 | Cs
5

01 F

0.0 & . .

0 10 20 30 40 50
Conversion (%)

Fig. 6. 1% order Delplot of products in the catalytic cracking of n-
octane over MFI (foam) catalyst at 500 °C.
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Fig. 7.2"4 order Delplot of products in the catalytic cracking of n-
octane over MFI (foam) catalyst at 500 °C.
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