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Figure 1  Synthetic route of the dual core salicylaldimine iron catalyst
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Figure 2 FT-IR spectra of the salicylaldimine ligand and dual core salicylaldimine iron catalyst
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Figure 3 'H NMR spectrum of the salicylaldimine ligand
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Figure 4 UV spectra of the dendritic molecule, salicylaldimine ligand and catalyst
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Figure 5 EMS-MS spectra of the salicylaldimine ligand and dual core salicylaldimine iron catalyst
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Table 1 Effect of solvent on the oligomerization performance

A R/ %
JF 5 A )
(X10'g/mol Fe-h) Cy Cs <Cs Cs C1o-Cis
1 Wb 5.73 30. 54 68.93 99. 47 0.16 0.37
2 S 6.12 60. 82 21.45 82.27 8.56 9.17
3 E ke 1.02 17. 26 82.02 99. 28 0. 09 0.63
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Table 2 Effect of reaction temperature on the oligomerization performance

. 5P BRI/ %
A2 g/ C
(X10*g/mol Fe+h) Cy Cs <G Cs Cio-Cis
1 15 6.12 60. 82 21. 45 82. 27 8. 56 9.17
2 25 3. 36 49. 14 30. 88 80.02 16. 29 3. 69
3 35 2.98 39. 06 37.12 76.18 14. 80 9.02
4 45 1. 40 18. 18 44. 56 62. 74 24. 37 12. 89
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Table 3 Effect of Al/Fe molar ratio on the oligomerization performance

. T 1 P/ %
5 Al/Fe
(X 10*g/mol Fe<h) C, Cs <Cs Cg Cio-Cis
1 300 4.13 67. 35 18. 05 85. 40 3. 94 10. 66
2 500 6.12 60. 82 21. 45 82. 27 8.56 9.17
3 700 10. 47 82.78 8. 88 91. 66 5.68 2. 66
4 1000 11.43 84.02 8.33 92. 35 7.08 0.57

T AL 5pmol ¥ 77 R 50mL S i s g 0. 5MPa, S b i B 15°C s oz B[] 30min,
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Table 4 Effect of reaction pressure on the oligomerization performance

&A1/ i PR/ %

MPa (X10*g/mol Fe-h) Cy Cs <Cs Cs C1o-Cis
1 0.1 2.13 83. 22 10. 36 93.58 4.12 2. 30
2 0.5 10. 47 82.78 8. 88 91. 66 5.68 2.66
3 0.7 10. 95 76.59 9. 87 86. 46 8. 62 4.92
4 1.0 12.08 70.13 10. 99 81.12 10. 16 8.72
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Figure 6 The structures of the dual core salicylaldimine metal catalysts
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Table 5 Effect of active center on the oligomerization performance
T 1 P/ %
fEAL
(X10*g/mol Fe+h) Cy Cs <Cs Cs C10-Cis
XA 7R A T S e 8 28 A AL 5 12. 24 73.16 7.15 80. 31 6.75 12. 94
XUAZ, 7K A T S i 2% 2% A AL 711 10. 47 82.78 8. 88 91. 66 5. 68 2. 66

e A Spemol LA 2 50mLLEE 15°C JJ2 R FE 7 0. 5MPa. AL/ Fe FE/R e 7002 REA T 30min.
3 &
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Synthesis and Catalytic Performance in Ethylene Oligomerization of
Dual core Salicylaldimine Iron-based Catalyst

WANG Jun, SHANG Yi-teng, ZHANG Na, LI Cui-qin, SHI Wei-guang”
(Provincial Key Laboratory of Oil & Gas Chemical Technology sSchool of Chemistry & Chemical
Engineering , Northeast Petroleum University , Daging 163318,China)

Abstract; A dual core salicylaldimine iron catalyst was synthesized by Schiff reaction and complex reaction with 1. 0G
dendric macromolecule, salicylaldehyde and iron chloride tetrahydrate as materials. The structure of the target product was
characterized by FT-IR, 'H NMR, UV and MS. The influences of the kind of solvent, reaction temperature, reaction
pressure, Al/Fe molar ratio and the types of metal active center on catalytic performance of ethylene oligomerization were
researched with MAO as co-catalyst. The results showed that the catalytic activity of 1. 14 X 10° g/(mol Fe«h) and 90%
selectivity of C, and C; olefins were obtained under the conditions that the toluene was used as solvent. the reaction time
was 30min, the reaction temperature was 15°C, the reaction pressure was 0. 5MPa, and the Al/Fe molar ratio was 1000.

Key words: Dendritic macromolecule; Iron catalyst; Ethylene oligomerization; Catalytic activity
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