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Abstract: Several heterogeneous Ziegler-Natta catalysts were prepared by loading TiCl, using mixture
of modified montmorillonite (MMT) and functionalized muti-walled carbon nanotubes (MWCNTSs) as
effective composite nanofillers. The polyethylene nanocomposites were produced by insitu polymeri-
zation with these catalysts. The effect of composition of MMT and MWCNTs on the mechanical prop-
erties of polyethylene nanocomposite was investigated. The results show that highly active polymeri-
zation catalyst with the nanofillers containing MMT and modified MWCNTs can be obtained. The
composition of nanofiller has a remarkable influence on mechanical properties of polyethylene nano-
composite. The maximum tensile strength of polyethylene nanocomposite is 38. 7MPa using the mass
ratio of MMT to MWCNTs of 1 : 1.
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Table 1 Compositions of nano-supported catalysts and their titanium content

Mass fraction of nano fillers/ %

EtOH/MgCl,

Mass fraction

Sample
MgCl, MMT CNTS(—OH) (mole ratio) of Ti/%
Catl 33.3 66. 7 0 3 2.72
Cat2 33.4 58.3 8.3 3 2.00
Cat3 33.3 50.0 16.7 3 2.09
Cat4 33.3 33.3 33.4 3 2.03
Catb 33.3 16.7 50.0 3 2.56
Cat6 33.3 0 66. 7 3 2.12
Cat? 100 0 0 3 2.72
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Table 2 Compositions of nano-supported catalysts and their results of polymerization
Nano fillers mass ratio Productivity/ Bulk Density/ BET surface area/
Sample PE
(MMT : CNTs) kg« (g Tis h) ! (gecm ®) (m? - g 1)

Catl PE1 4:0 283.3 0.23 318
Cat2 PE2 71 345.2 0. 26 —
Cat3 PE3 31 611.1 0.32 286
Cat4 PE4 22 785.1 0. 35 226
Catb PES 1:3 596. 8 0. 31 —
Cat6 PE6 0:4 337.0 0. 34 130
Cat7 PE7 0:0 820.0 0.32 100
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Fig. 1 Polymerization curves of ethylene homopolymerization
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Fig. 2 WAXD pattern of MMT.,MWCNT,nanocomposite catalyst and polyethylene nanocomposites

(a)MMT,MWCNT, polyethylene nanocomposite; (b) nanocomposites catalyst
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Table 3 Mechanical properties of polyethylene and PE/MMT/MWCNT nanocomposites

Nano fillers ratio Mass fraction of Mass fraction of M,/ Tensile strength/ Elongation at
Sample (MMT : CNTs) MMT/ % MWCNT/ % (107 5g « mol™ 1) MPa break/ %
PE1 4:0 0.0010 0 1. 48 31.1 472
PE2 3.5+ 0.5 0. 0088 0.0012 1. 46 32.5 523
PE3 31 0.0075 0.0025 1.35 33.8 534
PE4 22 0. 0050 0. 0050 1.43 38.7 538
PES 1:3 0.0025 0.0075 1. 29 33.1 522
PE6 0:4 0 0.0010 1.03 31.6 489
PE7 0:0 0 0 1. 00 26. 6 529
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