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Introduction & Background " @
Rechargeable lithium-ion batteries (LIBs) are one of the promising next- g ] € ..
generation energy storage systems due to their high power density, high energy, L B
ultra-fast charging, and no memory effect. As an important section of the LIBs, the P i | e e || diene | Aesryecet
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robust mechanical properties. Structurally, they should have adequate porosity to
absorb the electrolyte and achieve excellent ionic conductivity. Herein, combining
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chemical stability to electrolyte and electrode materials. Also, they must possess £ 120 l I I | G I I I | £ o0 I | I B I I .

the industrialized biaxial stretching technique with E.B irradiation crosslinking, the : I. N l g I l il B I[
nanocomposite separator with great commercialization potential is developed using
UHMWPE and SiO, nanofillers.

MI1-0 MI1-20 MI1-50 MI1-150 MI1-0 MI-20 MI-50 MI1-150 M2-0 M2-20 M2-50 M2-150 M2-0 M2-20 M2-50 M2-150

Membrane ID 4 Membrane ID Membrane ID
-

Membrane ID

7~
i o
N’

)
—
h
(]
A

k2

~
—]
2
—
FS
=
2

160 -120

—

~

=
't

": 140+ =200 t —

ation (%)

1002

160 £ .

3

(=]
>
n

Experimental Section
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-y | S S S R R S S S ) Fig. 4. Mechanical properties of M1 and M2 separators at different irradiation
] | W~ - W - ¥ . -
-Blending ﬁlHW doses: (a-d) stress-strain curves, (e-h) Young modulus, and (i-I) summary of
.......... e T “-. R tensile strength and elongation at break; (a, e, and 1) M1 in MD, (b, f, and J) M1
,,,,,,,,,,,, ) L InTD, (c, g, K) M2 in MD, and (d, h, ) M2 in TD directions.
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UHMWPE (M1) and nanocomposite UHMWPE-SIO, (M2) separators.
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Fig. 5. (a and e) recorded liquid electrolyte contact angle “LECA”, (b and f) air
permeability values, (c and g) porosities, and (d and h) electrolyte uptakes of pure
M1 and nanocomposite M2 separators at different irradiation doses, respectively.
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at different C-rates with: M1-0 (c) and M2-150 separators (f).
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Fig. 3. DSC measurements: (a and d) first heating curves (b and €) cooling curves ~ morphologies, mechanical and thermal properties and electrochemical performance
and (c and d) second heating curves for (a, b, and c) pure M1 and (d, e, and f)  Of nanocomposite M2 separators cross-linked by various E.B irradiation doses (0, 20,
nanocomposites M2 separators cross-linked with different irradiation doses. 50, and 150) kGy were Investigated and compared to that of pure (M1).
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