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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.
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T A F Uit Wi Heluke okt W A% 4 24}
226 AA(EB-Tech, Nol, 2.5 MeV) & ZAR}IcH Table
1). & dgelr 2Apdgel fohs WaRel A o4 52 %
ik AT ¥ 24Y A9 5 m/min 9 R 2AEIT
14.92 mAS} TR W 2% B9 oz wE of SR 2
Abo] ZAV kRS A5}

7t =(Degree of Crosslinking) £3. 71n =5 573s17] s}
o ZAM AEES S5 U100 mm X 100 mm) 02 Feld & =}
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% (%) AT
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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 746 mA 1492 mA
Pass speed 5m/min 10 m/min 20 m/min
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A7V, W= A, Wo=AlEst 259 FA, Wa=AE 3 P&
ANES} FE FAE viehdch

DSC(Differential Scanning Calorimetry) £&. Ak Al
2E ol AE A% ZEolddl FelEte] A B HaElA
A} AL A (differential scanning calorimeter, DSC) & ©]
g8t Alme] = gk 9 2SIk old], TA Instru—
ments Thermal Analyzer (DSC—Q100) A0S AFEal9 1 53]
gk 6~7 mgol AECRE Azl wEAke] $-59E Ny
2471 slA 10 Tmin®] 714 2 25 R 30 CollA] 180 C
7HA] Z7gskh

P4=E(Thermal Shrinkage) 8. AR Zejdddl el
o] dF5EE 545] A8l Eelghs 40 mmX 40 mmE A
T 2Bof Yol 150 TellA 1A FoF WA eh & Fef2ke] MD
(machine direction) ¢+ TD(transverse direction) %] Zo| ¥
3= 98It} A45E (thermal shrinkage, %) 2] (2) 5 o4
sho] Akl

L() - Ls

)

BHEE () =

x100 (2
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7|A1= E4(Mechanical Properties) SH. thefst v 24}
Z70 7huE el Feluke] 7)Al 42 instron series
IX(Instron Co., universal testing system model 4400)-& ARE
sfod Ak2ollx] SAeltt Feluto] AR Sl WMD) 2 MD
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P& oA QUEAZITE AES P W gHo) Huj
7} He= 3o R Alge) PP (tensile strength) & F-alaL, B3]
“(modulus) & oI5t

Foliod etElE(Electrolyte Uptake)it Ol2F==(lonic Conductivity)
£, sl THES /M Lo d 222 40 mm < 40 mm
242 T Az defele] FALE vlgA sl M LiClo. EC:
DEC=1/1 by vol) el 24A7F AR el AL Abee] Fefut 5
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o] & AL (¢,5/cm) =
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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. Tonic 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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