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a b s t r a c t
Novel nickel based FI catalysts with different ligands from well known salicylaldehyde
imine ligand, to naphthoxy-imine ligand were designed, synthesized, and characterized.
The effect of synthesized ligand on ethylene polymerization was investigated. Extensive
experimentations have been carried out using the nickel catalysts after activation with
methylaluminoxane (MAO) to study the ethylene polymerization behavior of the prepared
catalysts comparably. Substituents on the arene moiety and/or the backbone of the ligand
inﬂuence the activities of the active sites of the catalyst during the polymerization. Therefore, not only polymerization behavior varied, but also versatile products regarding molecular weight, crystallinity and melting point were obtained. The crystallinities and melting
points of the polymer obtained at the temperatures of 10, 30 and 60 °C were 58%, 39%, and
14% and 130, 97 and 88 °C respectively.
Ó 2015 Elsevier Ltd. All rights reserved.
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1. Introduction
From the metallocenes to post-metallocenes and then to
late transition metal catalysts, a series of landmarks can be
deﬁned during the chronological development of the homogeneous oleﬁn polymerization catalysts. These include the
bis(cyclopentadienyl) titanium or zirconium dichloride
[1–5], the C2 symmetrical rac-ethylenebis(indenyl)titanium
dichloride (isotactic PP) [6–8], the Cs symmetrical
isopropyl(cyclopentadienyl-1-ﬂuorenyl)zirconium dichloride (syndiotactic PP) [9], the ansa-cyclopentadienyl-amide
titanium or zirconium dichlorides (constrained geometry
catalysts, CGC) (ethylene/a-oleﬁn copolymers) [10–12],
the a-diimine nickel(II) and palladium(II) dihalides
(branched polyethylenes (PE)) [13], the 2,6-bis(imino)pyridine iron(II) and cobalt(II) dihalides (linear PE) [14–16], the
phenoxy-imine-based Group 4 transition metal catalysts (FI
catalysts) (living polymerization of ethylene and propylene)
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[17] and the neutral single component salicylaldiminebased nickel (II) alkyl or aryl catalysts [18]. From the comparison of these different homogeneous catalysts, one can
observe that they are based on a limited number of metals
(Ti, Zr, Hf, Fe, Co, Ni, Pd), therefore, the main differences lying
on the diversity of their ligands. Additionally, it can be
observed that only when a particular ligand set combines
with a certain metal a desirable catalytic activity is promoted, whereas many other ligands may fail. The reason
why it happens is still remains a mystery, which is in fact
one of the driving forces for further research in the development of new and high performance catalysts. Coordination
of a ligand to a metal not only alters its basic physical and
chemical properties, such as color, solubility, stability, and
symmetry, but also affects its electronic distribution and
coordination environment leading to varied electronic,
magnetic and catalytic properties [19].
It is worth to note that, sometimes, the ligands can also
inﬂuence the catalytic performances of the catalysts in
oleﬁn polymerization through the establishment of
non-bonded interactions of the ligands with the growing

