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Effects of Activator on Rubber Characteristics for Gasket to Lithium Ion Battery

Dong-gug Kang, Hye-young Kim, Young-im Kang, Byung-ki Hur, and Kwan-ho Seo*' '

Research & Development Institute, Pyung-hwa Qil seal Industry co., LTD., Daegu 711-855, Korea
*Department of Polymer Science, Kyungpook National University, Daegu 702-701, Korea
(Received April 9, 2011; Revised May 14, 2011; Accepted July 3, 2011)

I ol e AAe] AHE AR ARE WANNY, A7) A, 4F AT FSE, 009, A0 LT ALk
A el AgHE hwzA ] JFE Asws] gJstel elF ole A6l 9o} thEX S propylene carbo-

ethylene propylene diene monomer (EPDM)Oﬂ FE5AEHEQl Tl FA 9] Sk 25}
2l compound# gF o] dAx 9] A 5&% < aLeste] Mol o 77t
AAslth 2 AdeA e ‘:} St 7t A E AHEste] TtazA e wE
AR el e] Gl thafol @EOWi‘:}. 7P ZAZ ZnOE AHEEF Aol A

natel| Al 83 5= A9 27L&
compoundE Wl &&FATE o] FA HE
4 SE AT EE, A2 i BE

IFARE] 94 get 54 9 9E ol

1000 h7bA1 8] 27] =3} Al8 W i o] diiE 7] 8w propylene carbonate 321 Al g ol djsf <+ 2] 01 248 o
& Ao, o] §EA HUlNE Zn’ 7t §£EHY) wite] 2l ol AA & AAFle] AgHE A Ha"ﬂ"i

T ZnO AHg-& Alghstoiof gt

Material of the gasket for lithium ion battery requires the chemical resistance, the electrical insulting property, the compression
set, the anti-contamination level and the low temperature resistance. We compounded ethylene propylene diene monomer
(EPDM), which showed widely different solubility parameter index, with adjusting the amount of metal oxide as an activator.
We did long-term test and compression set against an electrolyte with consideration for operating conditions in lithium-ion
battery. In these tests, we checked the physical, chemical characteristics and the effect to lithium ion battery with different
kinds of activators. In case of rubber with ZnO as an activator, through 1000 h depositing test in propylene carbonate which
is one of representative solvents, we could get the satisfying characteristics and result. However, Zn’" had eluted in the ion
elution test. So, ZnO should be limited in EPDM compound for the gasket material in lithium-ion battery.
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Table 1. Formulations of Compounds on EPDM

Classification  Ingredients EPbM
Zn0  MgO Ca(OH). TiO, Clay
Polymer KEP 2320 100
Zn0O 5
MgO 5
Activator Ca(OH), 5
TiOs 5
Clay 5
Crosslinking agent ~ DCP 5
Wax St/A 1
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Table 2. Rheocurve Data of EPDM Compounds Used Various Activator
by Rheometer at 175 T

EPDM
Zn0  MgO Ca(OH)y, TiO, Clay
Tnax 1368 1473 1374 1436 9.15
Torque Kef * cm
Toin 049 056 049 052 044
Telo 420 40" 40" 39" 457
Curing gy MIn s juar paar uar quse
time Sec.
Tc90 5197 519" 520" 516" 4739”
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Table 3. Typical Properties of EPDM Compounds Used Various Activator

EPDM
Zn0O Ca(OH), TiO, Clay
Hardness (point) 531 57 (= 1) 53 (1) 56 (= 1) 49 (£ 1)
Tensile strength (Kgf/cmz) 16 (£ 2) 15 (= 2) 13 (£ 3) 15 (= 2) 9 1)
Elongation (%) 215 (& 8) 123 & 5) 121 + 7) 123 & 8) 147 (+ 9)
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Figure 1. Variation of hardness with various activator aged for 1000 h

at 120 C.
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Figure 2. Varation of tensile strength with various activator aged for
1000 h at 120 T.
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Figure 3. Variation of elongation with various activator aged for 1000 h
at 120 C.

Table 4. Ion Elution of EPDM Compounds Used Various Activator
(mg/kg)

Ion elution EPDM

(mg/kg) 7Zn0 MgO  Ca(OH), TiO, Clay
Zn* 3.365 1.099 1.135 1.164 1.137
Mg 0.009 0.012 0.7001 0.011 0.01
Ti** 0 0 0.002 0 0
Ca™* 0.019 0.026 51.85 0.025 0.022
AP’ 0.137 0.112 0.038 0.135 0.181
Si** 0.336 0.212 1.749 0.179 0.129
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Figure 4. Variation of hardness with various activator aged in
propylene carbonate for 1000 h at 80 C.
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Figure 5. Variation of tensile strength with various activator aged in
propylene carbonate for 1000 h at 80 TC.
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Figure 6. Variation of elongation with various activator aged in
propylene carbonate for 1000 h at 80 T.
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Figure 7. Variation of volume change with various activator aged in
propylene carbonate for 1000 h at 80 T.

Table 5. Properties of Sealing Compound Except of Metal Activator

. . Heat agi rti
Basic properties cat aging properties

(120 T 70 h)
Hardness (point) 70 70
Tensile strength (Kgf/em®) 165 167
Elongation (%) 290 296
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