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Blendsofethylene–octenecopolymerspreparedbyDow’sINSITETMconstrainedgeometrycatalystand process
technologywere characterized.(INSITETMis a trademark of The Dow ChemicalCompany.)A previously
describedclassificationschemebased on density,or comonomercontent,was the basisfor the choiceof blend
components. The blends combined a low density Type I copolymer(0.865gcn-2) with a higher density
copolymer.The secondcomponentwaseitheranother Type I copolymer(0.887gcn-3), a Type II copolymer
(0.901gcsr-3), or a TypeIII copolymer(0.913gcn-3). Themeltingand crystallizationbehavioursuggestedthat
the componentscrystallizedseparatelyin all the blends.However,dynamicmechanicalanalysisindicatedthat
the noncrystallineportions of the Type I blendsformeda singlephase, whereasthe noncrystallineregionsof
blendswith the Type II or Type III copolymerappeared to be phase separated in the solidstate. The stress–
strain behaviourat ambient temperature correlatedwith density,or total crystallinity,regardlessof whether
the material was a copolymeror a blend. ~ 1997ElsevierScienceLtd.

(Keywords: polyethylene blends; ethylene-octene copolymers)
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Blends of homogeneous ethylene–octene copolymers: S. Bensason et al

Table 1 INSITETM ethylene–octene copolymers

Comonomer
Polymer content” Density
designation (mol%) (gcm-q) (g IOmin-’)

Type I base 14.6 0.865 =
Type I 8.5 0.887 1.0 9.2
Type H 5.3

“Calculated from density’7

Table 2 Composition and density of INSITETM blends

Blends Blending ratio Density
(v/v) (w/w) (gcm-J)

74.0/26.0
48.7/51.3
24.1/75.9

IB-I Blends
0.871
0.877
0.882

IB-11 Blends
0.875
0.884
0.893

IB-111Blends
0.888
0.890
0.901

Calculated
density (gcm-3)

0.870
0.876
0.881

0.874
0.883
0.892

0.877
0.889
0.901
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Figure 1 Thermograms of component polymers: (a) second heating scans; and (b) cooling scans
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2 Heating thermograms of blends: (a) Type IB-I blends; (b) Type IB-11blends; and (c) Type IB-111blends
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Blends of homogeneous ethylene–octene copolymers: S. Bensason
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Figure 3 Comparison of the residoal crystallirrity in

the Type IB-I blend; (b) the Type IB-11blend; and (c) the Type IB-111blend
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Blends of homogeneous ethylene–octene copolymers: S. Bensason
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Figure 4 Cooling thermograms of blends: (a) Type IB-I blends; (b) Type IB-11blends; and (c) Type IB-IH blends
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Figure 5 Crystallization temperature as a function of blend
composition
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Blends of homogeneous ethylene–octene copolymers: S. Bensason et al.
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Figure 6 Dynamicmechanicalspectra(tan6andE“) ofblends:(a)TypeIB-I.blends;(b)TYW JB-11blends;
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Blends of homogeneous ethylene–octene copolymers: S. Bensason et al.
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Figure 7 Stress-strain curves of blends: (a) Type IB-I blends; (b) Type
IB-I blends; and (c) Type IB-111blends

Figure 8 Two examples
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comparing the stress–strain curves of components and blends of the same density
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