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Analysis of Isothermal Crystallization Phenomena of Monodisperse
Polyethylene Melt by Calorimetry and X-ray Diffraction Method
Kenji Kamide, Kenji Kagawas, and Sei-ichi Manabe
The theo-

Isothermal crystallization phenomena are studied by DSC and the X-ray diffraction method.
retical background of measuring the crystallinity, of the polymer during isothermal crystallization, by the X-ray
diffraction method is presented. The monodisperse polyethylene fractions, which are prepared by a successive
solutional fractionation run, are employed. It is strongly suggested by comparing the results obtained by DSC
and the X-ray method that in the former method the role of secondary crystallization can never be overlooked
and the change in the exponent n with the extent of crystallization. observed in DSC method. is not due to the

molecular weight fractionation during crystallization.
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Table 1 Molecular characteristics of polyethylene
samples used

Sample No. My x 1074 Mq x 1074 Mo /My

2-3 2.30 1.22 1.89
2-7 6.03 5.23 1.15
1-23 9.76 6.11 1.60
[-25-2 214 11.2 1.91
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Fig. 1  Geometry of the polymer cell unit and
X-ray apparatus
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Relationships between the degree of crystallinity
Xca determined by area method according to
the method of Krimm & Tobolsky® and Xen
determined by height method according to that
of Hermans & Weidinger®)
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Fig. 3 Isothermal crystallization curves for a poly-

ethylene sample 1-25-2 (ﬂw =21.4x10%) by DSC
(a) and X-ray (b): The crystallization tempera-
ture 7. is indicated on curve. Closed circles in
Fig. 3(b) are the data by DSC at 7, =119°C
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Fig. 4 Avrami plot of a polyethylene sample 1-25-2
calculated from Fig.3: @ . from Fig. 3(a),
O ; from Fig. 3(b)
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