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ABSTRACT

In general, transmission electron microscopy (TEM) is usually used in the investigation of polymer
microstructure. Microtoming, solution casting, staining and carbon replica method are frequently introduced to
the study of the polymer morphology with TEM, however the sample preparation procedure of those
techniques is very difficult, and it takes a long time.

The purpose of this study is to develop a new sample preparation technique which is suitable for the
investigation of the various shapes and species of polyolefin microstructure by scanning electron. micro-
scopy (SEM). By modifying the conventional chemical etching method, we developed a new chemical etching
technique and sample preparation procedure that are suitable for SEM study of polymer microstructure.

In this study the permanganate etching method is introduced and the optimum etching condition are
determined by simply adjusting the etchant formulation, concentration and etching time. This technique has
shown good reproducibility and it’s morphological results agree well with other works on various types of
microstructures such as spherulite characterization of isotatic polypropylene (a/B), polyethylene and poly-
propylene copolymer characterization, and the study of lamellar growth pattern of unsheared or oriented
materials. This technique has also been applied to the industrial fields for characterization of the polyolefin
film, automobile products and the others.
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LLDPE(x10,000)

(a) Observed Morphology of Polyethylene and it's blend.

Spherulite Center

Lamellar growth

Ringed Spherulite
(Banded Spherulite)

(b) Schematic Diagram of Banded Spherulite of Polyethylene.

Fig. 1. Banded spherulite of Po.lyethylene, X 10,000.
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\ Folded Region

(a) Observed Morphology of Polyethylene Film(after etching).

B s

Folded region

Intersections of Epitaxially grown folded chain lamellae (PE)

Eptaxy growth of lamellae

%N%

(b) Schematic Diagram of Epitaxy Growth of Lamellar and Folded Structure.

Fig. 2. Folded Lamellar Structure of Polyethylene Film, X 10,000.
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kebab

shish /

Folded
lamellar

(b) Schematic Diagram of Shish Kebab morphology.

Fig. 3. Shish Kebab Morphology of Polyethylene Film, X20,000.
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Fig. 4. Spherulite growth of iPP, X 1,000, x 3,000, x 10,000.
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a -phase » dark image B -phase - bright, Twisted image

(b) IPP a /B spherulite characterization by constrast on SEM.

Fig. 5. IPP {3 spherulite and it’s characterization on SEM, X500, x2,000, X9,000.



Park JM : Preparation for Polyolefin Microstructure

Block PP Morhology, x30,000

(@ Block PP / EPM Blend, x5000

(a) Observed Morphology of PP Block Copolymer and it's Post Reactor Blend.

Pa and Es

Es

Ra :
Re :
Pa :
Pc :

. Partially soluble EPR

EPR phase

crystalline EPR
amorphous phase in PP
crystalline phase in PP

(b) PP Block Copolymer Morphology Model.

Fig. 6. Characterization of Block PP morphology and it’s Post Reactor Blend, X 5,000, x 30,000.
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