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On the Optical Behavior and the Internal Structure
of Polyethylene Spherulites

Kiyoshi Suefusa and Takashi Sugiyama

Abstract

It is well known that the polyethylene spherulites are classed as negatively birefringent. However, the
spherulites with positive birefringence were obtained under the special conditions in our previous reports.
When we observe these spherulites, they exhibit the interesting patterns in optical tehavior.

This paper describes more detailed studies and some suggestive models about the internal structure of these

positive spherulites from above-stated experiments and observations.
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Fig. 1. Electron micrograph of polyethylene single
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Fig. 4. Electron micrograph (surface reprica) of

a polyethylene spherulite.(Kobayashi®)
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Fig. 5. Schematic diagram of lamellar twist and

its optical behavior. (A) Lamellar twist.

(B) Rotation of the crystal unit cell cor-

Fig. 3. Schematic diagrams of the spherulite responding to the lamellar twist. (C)
showing its nucleataion process. Horizontal intersections of the indicatrix
(Hirai®) due to the lamellar twist.
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Tig. 6. Apparatus for crystallization.
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Fig. 7. Schematic patterns of two different types
of spherulite between the crossed polaroids
with gypsum plate.
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Fig. 8. Micrograph of polyethylene spherulites

(negative) between crossed polaroids.
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Fig. 9.

Micrograph of polyethylene spherulites
between crossed polaroids.

Fig. 10.

Positive spherulite of polyethylene ob-
served between crossed polaroids with

gypsum plate.
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Fig. 11. Peculiar spherulite grown near the

edge of the sample film.
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Fig. 12. Negative spherulite of polyethylene.
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vertical section.
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Fig. 14. Diagram of the spherulite shown in

Figure 11 in vertical section.
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Fig. 16, Schematic diagram of lamellar twist and
its optical behavior. (A) Lamellar twist.
(B) Rotation of the indicatrix due to the
(C) Intersections of the
indicatrix in horizontal plane.

lamellar twist.
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