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Tablel The efectsof Zn/ Ni mole ratio on ethylene oligopmerization
Zn/ Ni : w/ % a- |/ %
/ (mol/ mol) /(g-h™h Cs Ce Cs Ciwo >Cypo a-Cy a-Ce a-Cg a-Cyo
6 2991.7 59.3 25. 4 8.5 4.4 2.3 98.1 93.8 94.2 82.7
8 3820.9 50.5 26.8 12.4 6.2 4.1 98.5 94.2 94.9 94.4
10 4285.5 47.2 28.1 13.0 6.7 5.0 95.7 92.6 90.3 93.2
12 4392.9 68.2 20.0 7.44 2.54 1.82 98.2 94.1 95.0 94.5
16 5158.1 52.8 26.0 11.7 7.4 2.1 96. 0 90.0 90.8 87.3
:DPE/ Ni (mol/ mol) =1;[Ni]=3.8x10 3 mol/L; T=98 103 ;p=5.0 55MPaj;t=1h
* Ni
2.2 , 5366.6¢gh; ,
Ni2 + .
2 4 , Oh, ,
4886.2 ¢ h; 0.5h, , 0
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Table 2 The éfectsof reduction time on ethylene oligomerization
" w/ % a- |/ %
/h /(ghh Cy Ce Cs Cio >Cyo a-Cy a-Cg a-Cg a-Cyo
0 4 886.2 52.0 25.7 12.0 5.9 4.3 97.0 89.4 92.0 89.6
0.5 5 366. 6 56.7 23.1 10. 4 6.0 3.8 94.7 85.9 89.1 69. 1
4 050. 3 47.7 28.8 12.2 6.4 4.8 97.2 91.0 92.3 90.7
2 4 285.5 47.2 28.1 13.0 6.7 5.0 95.7 92.6 90.3 93.2
3 3883.1 55.9 24.1 11.0 5.5 4.2 95.7 90. 8 92.3 88.2
:Zn/ Ni (mol/ mol) =10 ;DPE/ Ni(mol/ mol) =1;[Ni]=3.8x10 3mol/L;T=98 103 ;p=5.0 5.5MPa;t=1h
* Ni
3
Table 3 The efectsof reduction tenperature on ethylene oligomerization
" w/ % a- |/ %
/ /(g-h"Y) Cs Cs Cs Cuo > Cy a-Cy a-Cq a-Cg 0-Cyo
20 3859.0 56. 6 23.8 10.5 5.0 4.1 98.2 89.9 90.5 88.5
35 4842.6 51.9 26.5 12.2 5.5 3.9 97.7 91.4 91.5 92.0
50 3900.0 52.1 25.7 11.9 5.5 4.8 98.5 92.4 92.9 86.0
60 4088. 1 51.9 26.8 12.1 5.6 3.6 99.7 91.2 92.3 92.4
70 4119.5 52.9 34.8 7.1 2.4 2.2 99.9 88.8 89.9 87.3

:Zn/ Ni (mol/ mol) =10 ;DPE/ Ni(mol/ mol) =1;[Ni] =3.8%x10 *mol/L ; T=108 113

* Ni

;p=5.0 MPa;t=1h
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Table 4 The efectsof ethylene pressure on ethylene oligomerization

* w/ % a- |/ %

I MPa /(g-h™Y Cy Cs Cs Cio >Cyo a-Cy4 a-Cs a-Csg a-Cyo
10 3802.8 61.8 27.7 7.2 1.9 1.4 99.1 88.4 90.5 95.7
20 5 805. 2 58.4 30.4 7.8 2.3 1.1 99.9 87.8 89.0 92.5
30 5 366. 6 56.7 23.1 10.4 5.9 3.8 94.7 85.9 89.1 69.1
40 5 259. 2 55.5 25.7 10.8 4.9 3.1 98.9 88.5 90.3 89.7
50 4 775.7 57.3 29.6 9.3 2.6 1.2 99. 2 87.7 88.8 87.5

- Zn/ Ni (mol/ mol) =10;DPE/ Ni(mol/ mol) =1;[Ni] =3.8x10 ®mol/|; T=108 113 ;p=5.0MPa;t=1h

* Ni
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Table 5 The dfectsof girring geed on ethylene oligopmerization
* w/ % a- /%
/(r-min~ %) /(g-h? Cs Cs Cs Cuo > Cyo a-Cy a-Cs a-Cq a-Cypo
800 3362.3 60.0 23.1 10. 4 4.4 1.8 93.0 84.0 89.4 86. 2
1 100 4132.5 51.9 28.2 11.1 5.2 3.6 97.4 87.2 89.1 86.6
1 400 5 366. 6 56. 7 23.1 10. 4 5.9 3.8 94.7 85.9 89.1 69.1
1 700 5049.1 54.4 25.7 11.0 5.0 3.9 94.8 90.0 92.1 92.3
1 900 4737.9 57.3 22.7 10.7 5.1 4.2 98.0 90. 8 91.8 92.7

:Zn/ Ni (mol/ mol) =10 ;DPE/ Ni(mol/ mol) =1;[Ni] =3.8x10 *mol/L ; T=108 113 ;p=5.0 5.5MPaj;t=1h

* Ni
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Table 6 The efectsof reaction pressure on ethylene oligomerization
* w/ % a- /%

I MPa /(g-h Y Cy Ce Cs Cio >Cyo a-Cy4 a-Ce a-Cg a-Cyo
4.0 3316.2 59.7 23.2 9.7 4.3 3.1 96. 4 85.7 85.3 88.3
5.0 4842.6 51.9 26.5 12.2 5.5 3.9 97.7 91.4 91.5 92.0
6.0 5291.0 54.1 25.7 11.0 5.6 3.6 98.1 92.7 92.8 91.3
7.0 7 261.5 47.2 26.5 13.9 6.3 5.9 99.1 93.4 93.8 94. 4
8.0 8461.7 52.7 26.7 10.6 5.1 4.9 98.8 93.4 93.8 93.9

:Zn/ Ni (mol/ mol) =10; DPE/ Ni(mol/ mol) =1;[Ni]=3.8x10 ®mol/L ; T=108 113 ;t=1h
* Ni
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L inear lower 0 -olefins synthesis by ethylene
oligomerization with Ni-Zn catalyst
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Abstract : The oligomerization of ethylene to linear lower a-olefinswith Ni-Zn bimetal catalyst was studied. The
dfectsof Zn/ Ni mole ratio , reduction time, reduction temperature , ethylene and reaction pressure, and stirring
geed on the reaction activity and the selectivity were investigated. The results show that the transmisson of
ethylene to the liquid phase greatly afects the reaction activities. Under the optimum reaction conditions, the
reaction activity is higher than 4 000 g/ g Ni- h, the selectivity of C; + Cs + Cgolefinsis about 90 % and the liner
a-olefins are up to 90 %.
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