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Abstract—Conversion reaction of 1-butene over phosphorus-impregnated HZSM-5 zeolite was studied. The
effect of phosphorus impregnation was discussed with the product distributions observed at various conditions
of reaction temperature and partial pressure of 1-butene. The initial product distribution can be explained
by the reaction path based on the formation of octene or dodecene from two or three molecules of 1-butene
via cracking to smaller olefins. Activities for the cracking of pentenes and hexenes and for the dehydrocycliza-
tion to aromatic formation were reduced by the phosphorus impregnation. These effects were explained
by the reduction of catalytic activity for cracking and dehydrocyclization of olefin.
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Fig. 1. TPD profiles of ammeonia from HZ, HZ-0.25P,
and HZ-0.5P catalysts.
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Fig. 2. IR spectra of pyridine adsorbed on HZ, HZ-0.25P,
and HZ-0.5P catalysts.
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Table 1. Hydrocarbon compositions of products in 1-bu-
tene conversion over HZ catalyst
Reaction condition

Temperature (C) 400 450 500
WHSV (h™1) 0.708 0.708 0.708
Partial pressure, (atm) 0.119 0.119 0.119
Conversion 0.64 0.65 0.68
Composition (wt%)
C,H, 0.03 0.07 0.10
C,Hs - - 0.01
CsHg 0.15 023 0.28
C;Hs 0.08 0.08 0.09
C4Hg 0.36 0.35 0.32
CAHIO - - -
CsHyo 0.18 0.16 0.10
CeHyy 0.12 0.02 0.01
C:Hy, - - -
benzene 0.02 0.02 0.02
toluene 0.06 0.06 0.07
xylene - - -

Table 2. Conversions of 1-butene over HZ, HZ-0.25P,
and HZ-0.5P catalysts

Reaction temperature (C)

Catalyst 300 100 500
HZ 0.36 0.46 0.49
HZ-0.25P 0.40 041 0.34
HZ-0.5P 0.34 0.31 0.22

Ptutene=0.023 atm, WHSV=0.708 h~ ™.
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