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Abstract: In the skeletal isomerization of 1-pentene over various solid acid catalysts, we have studied catalytic
reactivity, selectivity, reaction mechanism and the relation between acid strength of catalysts and catalytic
activity. Natural zeolite shows highest activity among the all catalysts and the modified 7-alumina with fluorine
and sulfuric acid shows higher activity than unmodified 7-alumina. The yield of isopentene increases with increas-
ing temperature and increasing contact time. However the cracking products increase at the high temperature and
very high contact time. In addition, the activity of natural zeolite exchanged with metal cation decreases and
shows good relation with the polarizing power of metal cation. According to the result of ammonia TPD, the acid
strength of catalysts has an effect on catalytic activity.
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Table 1. Conversion and Selectivity of Various Catalysts

Catalyst

Product Distribution

y-ALO; 7-ALO; HM 10 HM 20 HY SAH-1 SAL-2 HPW NZ H-NZ

0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 07 158 0.2 21 1.1 0.0 0.0 0.9
0.2 3.0 5.4 0.5 5.5 5.1 1.0 0.1 1.8
0.6 6.7 437 1.9 155 9.4 04 24 5.9
619 153 1.7 518 104 108 53.0 383 124
31.2 9.2 38 236 6.5 65 230 193 6.3
0.0 147 6.8 0.0 166 178 0.0 9.1 187
61 483 154 214 434 478 226 31.0 464

08 104 658 25 232 157 1.3 24 9.4
93.1 250 55 754 168 173 760 575 700
61 629 221 214 600 657 226 401 201

C 0.0

C. 0.0

Cs 0.0

C, 0.2
trans-2-pentene 54.5
cis-2-pentene 35.2
2-methyl-1-butene 0.0
2-methyl-2-butene 10.1
Selectivity of CR(%) 0.2
DBS(%) 89.7
SR(%) 10.1
Conversion(% ) 10.8
Yield of isopentene(%) 1.1

864 936 979 902 962 953 886 912 965
53 589 217 193 577 626 201 365 675

Reaction conditions: Tg=375C, WHSV=1.65 hr™', P\_jcnene=136 torr.
CR:cracking, DBS:double bond migration, SR:skeletal isomerization.
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Table 2. Conversion and Selectivity of Various Sulfated 7-Alumina Catalysts

e Catalyst

Product Distribution Unmodified  pH=04 pH=20 pH=4.2 pH=85
C, 0.0 0.0 0.0 0.0 0.1
C, 0.0 0.0 0.0 0.0 0.2
(o 0.2 0.1 0.1 0.1 0.3
C, 0.6 3.1 2.5 1.5 0.8
trans-2-pentene 61.9 275 34.3 54.9 59.2
cis-2-pentene 31.2 12.7 16.7 25.3 28.6
2-methyl-1-butene 0.0 135 11.2 0.0 0.0
2-methyl-2-butene 6.1 43.0 35.2 18.2 11.0
Selectivity of CR(%) 0.8 3.3 2.6 1.6 1.3
DBS(%) 93.1 40.2 51.0 80.2 87.7
SR(%) 6.1 56.4 46.4 18.2 11.0
Conversion(% ) 86.4 94.0 92.8 89.0 87.3
Yield of isopentene(% ) 5.3 53.1 429 16.2 9.6

Reaction conditions: Tzg=375C, WHSV=1.65 hr™', P, jue=136 torr.
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Table 3. Conversion and Selectivity of Various Fluorinated 7-Alumina Catalysts
Product Distribution Catalyst
Unmodified  0.0IN NH,JF  0.025N NHF  0.05N NHF  0.08N NH}F

C 0.0 0.0 0.0 0.0 0.0
C, 0.0 0.0 0.0 0.2 0.8
C; 0.2 0.2 0.2 1.1 0.0
C, 0.6 2.0 4.2 3.2 8.0
trans-2-pentene 61.9 45.0 21.2 18.0 11.3
cis-2-pentene 31.2 22.3 9.9 9.5 6.6
2-methyl-1-butene 0.0 6.7 16.2 175 19.4
2-methyl-2-butene 6.1 23.8 48.2 50.5 53.7
Selectivity of CR(%) 0.8 2.2 4.4 45 8.9
DBS(%) 93.1 67.4 31.1 27.4 17.9
SR(%) 6.1 304 64.4 67.9 73.2
Conversion(% ) 86.4 90.2 95.0 95.9 96.6
Yield of isopentene(%) 5.3 27.5 61.2 65.2 70.7

Reaction conditions: Ty=375C, WHSV=1.65 hr', P\_ cneac=136 torr.
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Fig. 2. The effect of time on stream on the conver-
sion and selectivity over H-NZ Catalyst: Ty=
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