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Abstract—ZSM-5 catalyst was synthesized with various Si/Al ratios and applied for the aromatization of
n-hexane. Over HZSM-5 catalyst, n-hexane was first cracked to yield C,-Cs hydrocarbons, of which propylene
and C, were converted to aromatics via secondary reactions. Aromatics were observed over HZSM-5 catalysts
of Si/Al ratios below 100 and the selectivity to aromatics increased with the temperature. Among aromatics,
toluene was the major product. The reaction pathways were deduced by analyzing each reaction step of
cracking and aromatization in connection with the Si/Al ratio and the reaction temperature. Based on these
results, favorable conditions for the aromatization of n-hexane over HZSM-5 catalyst were investigated.
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Fig. 1. TPD profiles of NH; from HZSM-5 catalysts with
various Si/Al ratios.
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Fig, 2. n-Hexane conversion and product selectivities over
HZSM-5(Si/Al=26) catalyst at various tempera-
tures(WHSV=3.16 hr™', N, flow=15 ml/min).
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Fig. 3. n-Hexane conversion and product selectivities over
HZSM-5(Si/A1=351) catalyst at various temper-
atures(WHSV=3.16 hr ', N; flow=15 ml/min).
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Fig. 4. Product selectivities vs. n-hexane conversion over
HZSM-5(Si/Al=26) catalyst at 450°C.
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Fig. 5. Product selectivities vs. n-hexane conversion over
HZSM-5(Si/Al1=26) catalyst at 550°C.
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Fig. 6. Product selectivities/conversion vs. n-hexane con-
version over HZSM-5(Si/Al=26) catalyst at 550
°C.
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Fig. 7. Product selectivities vs. n-hexane conversion over
HZSM-5(Si/Al=351) catalyst at 550°C.
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Table 1. Reaction characteristics of n-hexane conversion
over HZSM-5(Si/Al=26) catalyst

BTX BTX

Yield select.
(wt%) (%) BenzeneTolueneXylene

Reaction temp.: 450C

Conversion C;~/C, Yield(wt%)

(wt%) ratio

6.7 0.8 0 0 0 0 0
15.6 11 0 0 0 0 0
28.2 1.2 02 07 0 0.2 0
38.7 1.3 06 15 0 0.3 0.2

4483 1.2 18 41 0.3 0.8 0.8
54.1 1.3 38 70 0.5 17 1.6

65.3 14 50 7.7 0.8 22 21
Reaction temp.: 550C

272 16 02 07 0 0.2 0

445 1.6 08 17 0 0.8 0

63.9 1.6 35 55 0.7 19 09

739 15 57 78 1.1 33 14

85.6 14 89 104 19 50 2.0

86.2 1.5 86 100 1.8 4.7 2.1
935 15 124 133 28 7.0 2.6
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a) Over HZSM-5 of low Si/Al ratio and at lower temperature :
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Fig. 8. Reaction pathways of n-hexane conversion over HZSM-5S catalyst.
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