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Abstract: In this paper, crosslinked polyethylene (PE) separators for lithium secondary batteries were
prepared by an electron beam irradiation under various beam currents and dose rates. The crosslinking
degree increased up to maximum 71% with an increasing absorption dose and with a decreasing beam
current. The PE separators irradiated at lower beam currents showed better thermal shrinkage (51%) and
mechanical properties than the original PE separator and PE separators irradiated at higher beam current.
The ionic conductivity (1.01x107% S/cm) and electrolyte uptake (275%) of the crosslinked PE separators
were comparable to the original PE separator.

Keywords: separator, thermal shrinkage, electron beam, lithium secondary battery.
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Table 1. Irradiation Conditions

Accelerating voltage 1.14 MeV

Dose per pass 10 kGy/pass

Dose range 50~200 kGy

Beam current 3.73 mA 7.46 mA 14.92 mA
Pass speed 5m/min 10 m/min 20 m/min
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Figure 1. Degree of crosslinking of the E—beam irradiated PE
separators as a function of the absorption dose.
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Figure 2. Melting temperature of the E—beam irradiated PE
separators as a function of the absorption dose.
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Figure 3. Thermal shrinkage of the E—beam irradiated PE

separators as a function of the absorption dose: (a) TD; (b)
MD.
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Figure 4. Mechanical properties of the E—beam irradiated PE

separators as a function of absorption doses: (a) modulus; (b)
tensile strength.
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Figure 5. Ionic conductivity and electrolyte uptake of E—beam
irradiated PE separators as a function of the absorption dose:
(a) ionic conductivity; (b) electrolyte uptake at beam current of
3.73 mA.
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