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Regulation of Molecular Chain Order of Biaxially Oriented Polypropylene Films and Its Ef-

fect on Energy Storage Characteristics
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Abstract: Biaxially oriented polypropylene (BOPP) films are widely used as dielectric materials in film capacitors, and
their electrical properties determine the energy storage characteristics of the capacitors. In industrial applications, modula-
tion of the molecular structure of resin and optimization of the film stretching process are the key methods to enhance the
energy storage density of BOPP. Therefore, six kinds of BOPP film samples were prepared by selecting two different
polypropylene (PP) resins and changing the biaxially stretching temperature, and the molecular chain order and energy
storage properties of BOPP films were tested and characterized. The results show that, on the one hand, the increase of
stretching temperature is conducive to the orderly arrangement of molecular chains, and on the other hand, excessive
temperature will exacerbate the disorientation of molecular chains. The ordered molecular chain arrangement can increase
the activation energy of BOPP molecular chain segments, which can inhibit the carrier migration, enhance the breakdown
field strength, and ultimately achieve the enhancement of energy storage density and the suppression of dielectric loss.
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Table 1 Basic parameters of PP resins
IEEER EHAXT RARERE BRI K SR

B Hg-mint) 73T FE/10* BE/MPa  RiJj/MPa /106 /%
Mg A 32 35.5 1281 31 14 98.0
BB 34 349 1429 33 30 987

F 2 PP FfHEERE

Table 2 Dielectric characteristic of PP films
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Table 3 Average orientation factors of BOPP films
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Table 4 Crystalline parameters of BOPP films

B Fr b B2/ °C Hidh /%
A-150 167.5 47.40
A-160 169.1 50.83
A-170 171.4 51.68
B-150 166.2 51.53
B-160 169.3 54.49
B-170 170.1 56.63
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