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Study on crystallization behavior of an ethylene-polypropylene
copolymer based encapsulant for photovoltaic application

Younggon Son

Division of Advanced Materials Science & Engineering, Kongju National Univ.
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Abstract We prepared five different ethylene-propylene copolymers (EPCs) for use as the encapsulant of a
photovoltaic module. All of the polymers were of commercial grade from ExxonMobile company and had different
ethylene/propylene compositions. The crystallization behaviors and crystal structures of the polymers were analyzed
by differential scanning calorimetry and wide angle X-ray scattering diffractometry, respectively. We observed the
general trend that the degree of crystallization, density and glass transition temperature of the EPCs decreased with
increasing ethylene content. However, an unexpected result was also observed: the EPC with the highest ethylene
content (22.2 mol. %) showed the highest melting temperature. As a result, the EPC with 22.2 mol. % of ethylene
shows the highest light transmittance, due to its having the lowest degree of crystallization and highest thermal creep
resistance. This abnormal result is attributed to the blocky structure prepared by ExxonMobile's special catalyst
technology. It was also observed that new additional melting peaks appeared as the crystallization time increased.
Using wide angle X-ray scattering diffractometry, it was confirmed that these additional peaks originated from the
formation of a new crystal structure caused by annealing.
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Table 1. Characteristics of polymers used in this study.

Code Grade Cy wt.% (mol.%) VST | MFI r
EPC21 | 6202FL 15 (20.9) 48 7.2 0.861
EPC22 | 6201FL 16 (22.2) 59 1.3 0.862
EPC16L 3000 11 (15.6) 64 2.9 0.871
EPC16H | 3020FL 11 (15.6) 68 0.9 0.873
EPC13 | 3980FL 9 (12.9) 80 4.8 0.879

C: ethylene content in EPC

VST: vicat softening temperature (°C)

MFI: melt flow index (dg/min) at 2.16 Kg, 190 °C.
r: density (g/cmS)
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Fig. 1. DSC cooling (a) and heating (b) thermograms for
five polymers used in this study. First, a cooling
scan was performed from 130 °C to -50 °C with
a cooling rate of -20 °C/min and a subsequent
heating scan was followed with a heating rate of
20 °C/min.
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Fig. 2. Isothermal crystallization experiments at 25 °C.
Samples were melted at 130 °C for 5 minutes,
quenched to 25 °C and maintained for several
minutes.
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