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0 Conventional ultra high molecular weight polyethylene (UHMW-PE) is polymerized with Ziegler catalyst, giving
broad molecular weight distribution (MWD), but metallocene-catalyzed UHMW-PE with a narrov MWD has been
recently developed. Desirable homogenization of structural and physical properties is expected for metallocene-
catalyzed UHMW-PE due to its narrower MWD. However, the higher melt viscosity of metallocene-catalyzed
UHMW:-PE than Ziegler-catalyzed UHMW-PE gives different processability even with the same molecular weight.

O In this work, the oriented crystallization behavior of metallocene-catalyzed UHMW-PE was examined by in-situ
wide angle X-ray diffraction (WAXD) and small-angle X-ray scattering (SAXS) during melt-drawing. The comparison
of the results for Ziegler-catalyzed UHMW-PE allows estimation of the influence of MWD on oriented crystallization.
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and SAXS (C) patterns. In contrast, @ profile is extrac

ted along the azimuthal circular direction from WAXD

patterns (B), where 0° is parallel but 90° is perpendicular to the drawing direction.
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Fig.O O Comparison of a series of in-situ WAXD patterns recorded during melt-drawing for metallocene-(a) and

Ziegler-catalyzed UHMW-PE films (b)

The drawing direction for the WAXD patterns is horizontal. Subscripts 0” and h” indicate the
orthorhombic and hexagonal phases, respectively. The drawing strain in percentage is indicated for
each patterns. Melt drawing was performed at 15000 .
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Fig.O0 O Comparison of g profiles extracted along the equator of a series of in-situ WAXD patterns
depicted in Fig. 2 for metallocene- (a) and Ziegler-catalyzed UHMW-PE films (b)
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Melt drawing was performed at 15000 .
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