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Abstract: Oligomerization of 1-butylene catalyzed by bis (n-butylcyclopentadienyl) zirconium dichloride/methylalumi-
noxane was carried out. The effects of reaction temperature , Al/Zr molar ratio, different cocatalysts and reaction time on the
catalytic activity and product distribution were investigated in depth to determine the optimal reaction conditions for oli-
gomerization of 1-butylene. The structure of oligomer after the solvent and Cg dimer had been removed through distillation
was characterized by 'H NMR. BI is 0.312 5. The amount of double bonds is 1.905 mmol/g. The kinetic viscosity is
5.8 mm?/s at 20 °C , and the density is 0.822 8 g/cm®. The results show that 1-butylene oligomer without solvent and Cg dimer

can be used as a diesel.
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Fig. 1 Effects of reaction temperature on catalytic activity
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Tab.1 Effects of reaction temperature on the distribution
of 1-butylene oligomer

HEC — _ TR %
ZRY SRy WRY hEY ARY
40 18.67 23.92 22.29 17.98 17.14
50 20.11 25.00 21.58 17.56 15.75
60 29.87 29.31 19.20 12.53 9.09
70 33.21 31.15 16.75 11.03 7.87
80 37.95 32.18 15.20 8.99 5.66
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Fig.2 Effects of Al/Zr molar ratio on catalystic activity
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Tab.2 Effects of Al/Zr molar ratio on 1-butylene oli-
gomers’ distribution

n(Al) : n(Zr) )
ZRY SRY MR OHRY SR
250 25.74 25.43 20.33 15.48 13.02
500 23.88 25.15 21.07 15.52 14.38
1 000 20.11 25.00 21.58 17.56 15.75
1 500 18.14 22.46 21.24 20.13 18.03
2 000 18.36 23.60 22.15 17.52 18.36
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Fig. 3 Effects of different cocatalysts on catalytic activity
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Tab.3 Effects of different cocatalysts on 1-butylene oli-
gomers’ distribution

PP
Ry ZRY Ry BRY SNEY
MAO-IP  23.12 2594 2118 15.49 1427
DMAO 23.63 26.57 22.43 13.52 13.85

A

MAO 20.11 25.00 21.58 17.56 15.75
TEA 71.83 2.70 3.99 12.44 9.04
TNHA 3.28 58.57 8.09 19.46 10.60
EADC 0.90 15.11 63.71 14.05 6.23
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Fig. 4 Effects of reaction time on catalystic activity
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Tab. 4 Effects of reaction time on 1-butylene oligomers’

distribution
S PRI

ZRY =R OWRY O HERY SR
0.50 29.22 31.13 22.81 9.97 6.86
1.00 23.88 25.15 21.07 15.52 14.38
1.50 27.52 30.74 2431 10.22 7.21
2.00 20.11 25.00 21.58 17.56 15.75
3.00 24.02 28.62 24.17 17.56 10.82
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Fig. 5 'H NMR spectrum of 1-butylene oligomers without
solvent and C; dimer
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Fig. 6 “C NMR spectrum of 1-butylene oligomers without solvent and C; dimer
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