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Abstract: Structural rearrangements of uni—axially deformed polyethylenes containing 1—octene
comonomer and HDPE upon heating were investigated by time—resolved small and wide angle X—ray
scattering techniques. During heating, structural changes including crystal transformation and lamellar
rearrangement noted were very different depending on the comonomer contents. At low comonomer
content below 2 wt%, inverse martensitic transformation of crystal lattice from monoclinic to orthorhombic
cell and the rearrangement of broken lamellar units into more ordered and perfect lamellar stacks were
noted with the temperature increase. At high contents above 9.5 wt%, however, polyethylene copolymers
showed neither the crystal transformation nor lamellar rearrangement that can be attributed to low
crystallinity and high content of branch units.

Keywords: X—ray scattering, uni—axially deformed, ethylene—1—octene copolymers, melting behavior,
structural rearrangement.
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Table 1. Characteristics of Samples

5 Comonomer content M. L
Sample  44,X10" MWD (Wi%) (g/10 min)
HDPE 2.5 3.0 - -
LLD-A 1.1 2.5 2.0 2.5
LLD-B 1.2 2.9 9.5 3.5
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Figure 1. DSC thermograms of (a) HDPE; (b) oriented copoly—
mers with 1—octene.
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Figure 2. 2—D SAXS patterns of oriented (a) HDPE; (b) LLD—A; (¢) LLD—B at corresponding temperatures.
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Figure 3. Invariant change of oriented HDPE.
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Figure 4. Change of peak width of HDPE samples. B, [J; (110)
and @, O (200).
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Figure 5. Crystallinity change of oriented polyethylenes: (a)
HDPE; (b) LLD—A; (c) LLD-B.
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Figure 7. Change of long spacing and scattering intensity with
temperature variation: (a) LLD—A: (b) LLD-B.
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