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Abstract : Maleated ethylene—propylene—diene terpolymer (MEPDM) was prepared from solution poly —
merization of EPDM and maleic anhydride. MEPDM—grafted—poly (dimethylsiloxane) (PDMS) copolymer
(MEPDM—¢—PDMS) was prepared from copolymerization of MEPDM with a,@—hydroxyl group terminated
PDMS. The MEPDM—¢—PDMS was compounded with HDPE and 4 —ethoxybenzoic acid modified MWCNT
at 180 C and positive temperature coefficient (PCT) behavior of the MWCNT composite was investigated.
Surface modification of MWCNT enabled it to be more uniformly dispersed in polymer matrix and decreased
aggregation of particles. Electrical resistivity of the composite was abruptly increased at melting tem—
perature and PTC intensity of 2.3 was obtained at 15% loading of surface modified CNT.

Keywords : maleated EPDM, poly (dimethylsiloxane), CNT, positive temperature coefficient, electric

resistivity.
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ARgeI om, EPDM w%52]712] KEP 570P (ethylene/ pro—
pylene/ENB : 69.6/25.9/4.5 wt%) = Mooney viscosity (ML 1+
4, 125 )7} 48581 Z1& FYsto] ARGBIGITE HTA ZXIA==
Az ieEe] FRE e FHMWCNT, CM—95, purity : 95 vol%,
diameter : 10~15 nm, length : 10~20 um) & CVD process®l|
o3 AT Ae USR] 150 CollA 4417 o ARSI AREsE
Stk oF weke] OHY|E ZH= poly (dimethylsiloxane) (PDMS,
M, 1000)2 () aEe2e] A% AHgsiint. Fdeit
(MA) 2 Fluka*}e] A5 polyphosphoric acid, phosphorous
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Poly(dimethylsiloxane) 244 MEPDM &Z2!X|(MEPDM- g-PDMS)
9| HM|Z. MEPDM—g—PDMS+ HakkeAF?] internal mixer (Rheomix
600P) & AMgsle] -850 2 AlFslsith. MEPDM/PDMSS]
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Figure 1. Grafting ratio in maleation of EPDM according to the
reaction time.
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1090 em™ oA ZsAl v gl B3t 3200 em ™ URERISIR OH
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benzoic acid®} PPA/P:OsZ el 2 MWCNTE] 3o
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2 434 k. olof thdt HkE- mechanisme Scheme 201 Yel
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Scheme 1. Synthesis of MEPDM—g—PDMS.
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Figure 2. IR spectrum of MA, EPDM and MEPDM.
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Scheme 2. Surface treatment of CN'T with ethoxybenzoic acid.
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Figure 3. Carbon XPS spectrum of EtO—CNT.
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Figure 4. TGA curves of CNT and EtO—CNT in Na.
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e SAE 78] FaE JeRar 9lom, CNT 2EP7F 44
o E&]o] ErrdstA HakE 1 e & 4= Stk Wb Figure
5() ol Yep Ex]g)e EtO—CNTE ARSh= 739 EtO—CNT
K= 71712 o] §lom R wEg o) FAkuo] Hohd uw
T Uitollr m=A BEF] 9ler 8] A71= 0.2 pum o8k
gelgie) o= FHAEE CNTO] 74 Fdol Fgtgo] Q=
ethoxy”|5°] MEPDM—g—-PDMS?] 7H=2-2714} hydroxyl7]9} 3}
Pk sl Ho] CNT APt 71712 Erg omy v=es o
A el At g3 iRl A0 R AR E

¥ £M. HMEPDM—CNT7}F HMEPDM—EtO—CNT 5o
diste] DSCE &7t H3A] UlellA Exelehs] ¢ CNT2H
ethoxybenzoic acid® XWA2]¥ CNTO]| g & A&
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Figure 5. SEM images of the cross—section of HMEPDM—
CNT-15(a) and HMEPDM~—-EtO—CNT-15(b).
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A3 749 CNTE 3RS 10, 15, 20 wt%= S7H7e] u}
2} 7101 130 C FZolla] o 7k o] veRgom Addes
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Figure 6. DSC curves of HMEPDM~—CNT (a) and HMEPDM—
EtO—-CNT (b).

Table 1. Thermal Properties for HMEPDM-CNT and HMEPDM-
EtO-CNT

Composite T (C) 7.(C)
HMEPDM—-CNT-10 130 118
HMEPDM—-CNT-15 129 117
HMEPDM—-CNT-20 128 116
HMEPDM—-EtO—CNT-10 130 118
HMEPDM—-EtO—-CNT—-15 129 117

o] Ao FA3] Z7I5K= PTC o] #2=) o= DSCell ¢
3 S 28520} 719] YAl vERsith CNT 2 35 A
2%l EtO—CNT9] g5 WabAA Ax3 HMEPDM—-CNT 2
HMEPDM~-EtO—CNT E3H52] &%of w2 22748k ¥
sk5 37451 Figure 7(@) 9+ ()l 22t vehigith Figure 79
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T T T T
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Figure 7. Electric resistivities according to the temperature.
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Figure 8. PTC intensities to the contents of CNT and EtO—
CNT.
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(@ol Vb 27E Bl mixEsh] ok CNTE ARSSE 749
dollM A71ARS CNTE] $Fgell whet 1.5~3.5 logQ - cm® o
ERtal EtO—CNTE wldet - 2.1~3.64 logQ - cm& YERL
ok £82% 291 130 ColA] PTC B0 Yeloy 1 o)t
9] 2%of|4] NTC(negative temperature coefficient) 54do] 1
Eptort IHAElE CNTE AR 731 (Figure 7(b) 1650 T7}
A LEE ASAAE NTC @do] Ve ok A8k T2
ABIdek. oo} 2 WS AA AT Arhd sk s
o luuel ulEh veh b ddos waxEEe] fr1E 2=
CNTE ARl A wERA 4] o] B} wdskA] w32%]7] of
HOoR Al BEFE ARelxe] A7 IAEt §-54 FelM T
=2 A7AEe] HlE JERA PTC intensity S &48ky 1 d9=
Figure 8¢l 22kt YERHRITE Figure 8ol B A3t 4
A AMSE A, EAeElE ONTE AR 399 intensity 7} &
Al ekttt 2 AelA muAElE EtO-CNTE 15 wt% H7ke
Fotols 79 intensity 7} 2.3 0% 7 4] VrERTE

a g
2e|sksk EPDMel| PDMSE 1232EA17 MEPDM—g-PDMS
THAE AzstaL 917]el HDPE 2 CNT$9} EtO-CNTE 2t

Zakal CNT9] §Hgoll whe o4 W 7143 5A4%
=748l 42 A& e} ¢tk

1) EPDM®]l maleic anhydride® §-858A17 182 ES 2.35%
¢l W3} EPDMS Al%813ich

2) 23 EPDM¥} PDMSZ internal mixeroll 71810 A=Ak
o] =3]¥l MEPDM—g-PDMS &5&AE AlFskal o1& HDPE
9 CNT 9 EtO-CNTE 717t Hukedste] HMEPDM—-CNT
2 HMEPDM-EtO—CNT 5342 #|x313ick

3) CNT9] a2k 10~20 wt%, EtO—CNT9] &% 10~15 wt%
2 Z7Wef| et 7,3 T 242 1~2 T A= 2AE3Ih
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20|, 43298 #Al4%, 20089

A<
A4

4) HMEPDM—-CNT ¢} HMEPDM—EtO—CNT<€] PTC intensity
= 248 2307 CNTE 16 wt% "eSs 735 sd%<] EtO—
CNTE AR 73971 o 3kom Fof WAl 258 355
o5 NTC &/de] veh ] skt
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