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Z=&: Maleic anhydride (MA) 9} ethylene—propylene—diene terpolymer (EPDM) & £d4&%o 2 U3}
EPDM(MEPDM) & A &3}l ©]& quaternary ammonium silyl polydimethylsiloxane—TCNQ adduct (PST)
¢} internal mixer (Rheomix 600P) & A3t} -850 2 MEPDM—g-PST 33 8AIE Alzslsich 1d= 2
e A(HDPE) 3 MEPDM—g-PST 3%%h) @ 7225, 10, 15 2 20 phr)S #i&slo} MEPDM—g—PST/
HDPE/CB &34 (MPEC) & #2319 11 HDPES} 7REE@ (5, 10, 15 Y 20 phr)& #i&3sle] HDPE/CB &34
(PEC) & Z}7t Alzstgith. MEPDM—g-PDMS 35849 13 FTIRE o]-&3le] BRlslgion MA2] &)
NZELL 2.35%0]% ) Axe B 48 5498 4% A7 MPECS} PECE #ARE Qs &8 Jehd
Atk MPECS 7w sREEale) dlado) 594 20 phrE 718kl wlgl 24004 372 MPa® 718193 o.H
BEZAE 4% 27 PECE MPECY] Z-S-olA] FR2E8 9 FAto] Bt o & o] 28 Ik

Abstract : Maleic anhydride (MA) modified ethylene—propylene—diene terpolymer (MEPDM) was pre—
pared from solution polymerization. MEPDM—g—PST copolymer was prepared by melt polymerization of
maleated EPDM and quaternary ammonium silyl polydimethylsiloxane—7,7,8,8 —tetracyanoquinodimethane
(TCNQ adduct (PST) in internal mixer and MEPDM—g—PST/HDPE/CB (MPEC) was prepared by com—
pounding HDPE, MEPDM—g—~PST copolymer and carbon black (CB, 5, 10, 15, and 20 phr), and HDPE/
CB(PEC) by compounding HDPE and CB (5, 10, 15, and 20 phr), respectively. The structure of MEPDM—
2—PST copolymer was confirmed by measuring the FTIR. The maximum grafting ratio of MA onto EPDM
was 2.35%. The thermal and mechanical properties of the composites were measured and dispersion
characteristics of CB in matrix show that CB in MPEC was better dispersed than that in PEC composite.

Keywords : quaternary ammonium silyl polydimethylsiloxane, maleated EPDM, 7,7,8, 8 —tetracyanoquino—
dimethane, carbon black.
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Mayere F338 waAHT 244 1EAA PTC A0l
TRt ARSI o A wEREe] H 7004 PTC ¥
o] Ueht o) 5= Alzi ARe] 7o) sigEnt Ak E
2 A(LDPE) & ©]-83 PTC FA2 #49 tido] HA &35
Sov 9% Z e HDPE) FHEERE ARl PTC &
23S ¥h8l Kohler® A7 0]&o] B AFAlSe] o3f ojg] £&
o] 32} FRHEE0] PTC AER ol g5olq gk 12 AxA 9
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B 221+ polydimethylsiloxane (PDMS) WAl W3} HDPE
& Ax3tL o7l FHEEHE FAAA o]& PTC ABE AL
& 4 9l FsAol oisle] Bk vl Qiek B B Qs Huold
HDPE FAE 7122 slod Az Znc) 543 3528 9
AT/de) TCNQE =43k 7R89e] Fd3t 5 53k
2} FARE] AEAte] £9)9 PDMS w4 ¢|3 EPDMS Al
%3 vk o|& HDPE, 7RE-89i3 14e BEAE TEgle.
w 3 22 2] JREE s 23 Folx 953 PTC B4S
veld = 9le AAS sieed 548 52 itk HDPE 2 2
FA FxAQl B wjglsle] MEPDM—g—PST/PE/7RE-E
A BIAE Azt JNREY kel ukE A, JAE 5%
BEZXE &45I5iY.
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ME. B Aol ARgE wER- X $21e 334955188 HDPE
2210J (4= : 0.959 g/em®, §-8415* : 7 g/min), EPDM& &%
Za)Ae] KEP 570F (ethylene/propylene/ENB : 69.6/25.9/
45 wt%)E Mooney viscosity (ML 1+4, 125 T)7} 48,591
A& 7318te] 50 TollA 6413F o] X3t ARgaISiTh
TAEMA, Fluka Co.) 3 TCNQ(TCI Co.) 9 7HAIAZ A3
benzoyl peroxide (BPO, Junsei Chemical Co.)+& AA5le] A}
£330 FAA 2= Mitsubishi Chem A AxA yH2E-
ol KETJEBBLACK EC 600JD(HI¥%% : 1270 m%/g, DBP &
48 1 480 mL/100 g)& Fw3] AR T Ags8Igi) 3-
Aminopropyldimethylethoxysilane (AS, Gelest Co.)=2 T1UlZ
Arg3tR o gkgtgte] OHZIE %+ polydimethylsiloxane
(PDMS, Mn : 4000)2 () 31842129 A% A3t 1
ulo] L= ARE-3l7] Aol FAlste] ARSI

3|3t EPDM(MEPDM)S| MIZE. 283} EPDME Martin9)™*
WS AR slo] SAEFHOR AFEG) ol EHE, AW

200 mL$} 40 go] EPDMS w47, 3dzly] 2 Axsd7)7t
B8 500 mL 37 Skl 718k A 715 8k 60 TolA
23] S8lA1Z gk EPDMe] ¢+d38] g38iie & 243 40 mLel
%21 MA 4 g BPO 0.2 g= Z7 v:871dell A7bstn 255
110 TR FAIX718A 6412 E9F A R} ksl $2E &
W88 oAl A7lste] ¥HE-E FHAN7|T FH AFE
S HeEE Ak AlREE U 80 TollA 24417 B9k AT 7
2333k

MEPDM-g-PST 2Z&H9| HX. 43} ¢ 2F Agd-TCNQ
adduct (ST)$} PDMS—ST adduct(PST) &= ARe]A® A)zs
B o2 A|zslo] ARgBISIT) fAFFo R AZE MEPDM 50 g
ol 4 g9 PSTE 150 ColAM 1A17+ <2t HakkeAH internal
mixer (Rheomix 600P) & A}g-3lo] MEPDM—g—-PST 3%%
AE AZ3R

MEPDM-g-PST/HDPE/71282 23HI(MPEC)?] RIx. 7128
#2150 TollA 3213 S AZRAI & ARE3ISith. HDPES}
MEPDM-g-PST €235 90/102.2 31 180 ColA 15
£ %9} HakkeAlo] internal mixer& A3l MEPDM-g—
PST/HDPE &S Azsiqich Alxs wigEs sHEEHY]
ZARE 100/0, 100/5, 100/10, 100/15, 100/20% WalE 3
o] MEPDM-g¢-PST/HDPE/CB &&A|(MPEC) & AZ3I3ith
T HDPES} 593 A 2] JHEEH S o] &3t HDPE/CB
EIA(PEC) & A3l o FREEee] ghgol ujel MPEC-0
~20, PEC-0~20°.% Z}z} Jepjqith o)& 3HEE2 Table
19] vkEbd B]&o wlel HakkeAl?] internal mixer (Rheomix
600P) ol &3 180 T, 60 rpmellA] 20237+ E&3to] A|=3t
itk

AEAZ. AAE< MPEC @ PECE hot pressol #3t1
210 C, 1000 psie] LB AE3lol 1 2 2 mm FA9) A&
HEe A zsksic)

oM Bt BAM Perkin Elmer Spectrum GXE o]&5}93
ANFEE KBr A 23 =¥t 385 ARk 400~4000
em™ W9l SelA Sk,

MEPDMS| IZEE £, S48 QP2 2] 52 1}
& 0.1 NKOH/0lAZ2d a7 gaoa A= 235 2A

Table 1. Formulation of MPEC and PEC Composites

(phr)
M HDPE MEPDM-g-PTS  CB
PEC-0 100 0 0
PEC-5 100 0 5
PEC-10 100 0 10
PEC-15 100 0 15
PEC-20 100 0 20
MPEC—0 90 10 0
MPEC-5 90 10 5
MPEC~10 90 10 10
MPEC-15 90 10 15
MPEC-20 90 10 20

Compounding condition : 180 C, 60 rpm, and 20 min in internal mixer.
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Scheme 1. Preparation of maleated EPDM.
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Figure 1. Grafting ratio according to the reaction time ir
maleation of EPDM.
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Figure 2. FTIR spectrum of maleated EPDM—g—PST co—
polymer (MEPDM~g—PST).
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Figure 3. TGA curves of MPEC composite.

Exo —»

« Endo

- MPEC-20 J

40 60 80 100 120 140 160 180
Temperature(C)

Figure 4. DSC curves of MPEC composite.

o= 110 ColA vebgdeh = Z&ol o3t &= 9329 4H,
2 AEY AH= MPEC-59] 7% 181.63%} 198.4 J/gZ& e
om PEC-59] 7% 193.87 211.8 J/g& MPEC—59] A-$xt}
S 2 YehIgIth o= EPDMS] 7221 EA ¢ 7]918 9
o 2 MPEC?] 7% PECET} 243 A7}t @ojx)7) wjFoz
Ak €tk MPEC-0, 5, 208} PEC—5, 209 7y, Te, AHn 2 AH.
Z Table 29 UYeR|SITE Table 2004 1@ 71E-B20) dgo)
5904 20 phrZ Z715tel| wlel MPECS} PEC B34 25 AH,
o] AAHRoH 53] FHEEY S = 719 EPDMe] i+
A Hol A gkl wet AAsE Welshs Ao 2gat
o AH, a7t ] £ Aoz JEith

71418 §4. EPDM % Z233l9| o] 718 A g
498 vehie digde] g3o] 70% oPde] € A n5Ade &
Jo| A= Agke] Pk T3 diene 9] Z719}F Moony 3
7t el wet $ES STk AEE adhe g
i Utk MPECY 71418 &4 %74 27%E Figure 5 Yeh
WSt Figure 5@ EA9 Ho Q43T =4 dns
el R o2 MPECS] 749 7H2E& 2] ghefo] OollA] 20 phrE
Z7¥eko) et o QAT 24814 390 MPaZ 3vh=%loH
PECY] 7A-¢% 7RAE99] $5 004 20 phr2 F7A170) w
2t 230914 340 MPaZ 7Rl AHES] AolE Hols
A& MPECY] 7% &do] 948t EPDMe] HDPES} w3t
Az B34 gFoz Algeh w3 PEC-0~20% MPEC—
0~20& 7HEEY &g Tt wet 7 3 Q7R Ajo)
7} F7Veled S350 FREEY o] 20 phrd] A% 8%
Eo) Hot Az Yeksth o172 EPDMS YO <lslo]
PECEI}: MPECM 7HE-E& 2] Ealo] TS 2 o]Folx] A7
EE 7P E- 2L ekl Al AdatEo] g4eale] Yt
W A9E AlREY o= 1% EPDME 0|43l B3A1E 1t
£ 7% e S0 sl Heje] Halel & o]Fox|e An
Ax)3l= Aot} Figure 5(b) = 8-S S783% vz 7L
@ o] 091 MPEC—08} PEC—02! % 195%9} 148%9] 41
& Holy 3lon FREEE2] o] 2091 MPEC-20% PEC~
209! 3% 24%%} 2.0%2) A&E& ez Qlok MPECS} PEC
TFollM sHREw] slako] Zvigtel wet gE% Ngl g
Uepfz glom sHEEE $afo] 10 phr oMdelds B3zt
A Aol AL Vet o Ao UElyith

SEZX| M. PTCR 284 429 A< A= tunneling &
o) %k AR} ZEo) WA H 2, FRF g &%
A2 Qg 1AL S3HEe] A wZAY AR dolHy
Zo 3 2 1A YA wgE AFo| FisHAl He

~
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Table 2. Thermal Properties for MPC and PEC Composites

7 (C) 7.(C) 4, (/g)  AH./g)
MPEC-0 1375 110.1 187.7 206.9
MPEC-5 138.1 111.6 181.6 198.4
MPEC-20 137.6 107.6 149.8 149.7

PEC-0 136.1 110 201.8 219.4
PEC-5 135.3 109.9 193.8 211.8
PEC-20 137.6 110 162.9 154.6

Polymer (Korea), Vol. 31, No. 1, 2007



84 NEER

3504 m— MPEC
3 PEC

Tensile strength (MPa)
[\~
3
?

04 v T v
0 5 10 15 20

Carbon black content{(phr)

(a)

225

200 4 — MPEC
= PEC
175 4

150 4

Elongation at break (%)

04 = —

0 5 10 15 20
Carbon black content (phr)

()

Figure 5. Mechanical properties of MPEC and PEC com-—
posite. (a) tensile strength and (b) elongation at break.
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Figure 6. SEM images of the cross—section of MPEC and
PEC composite. (@) : PEC-0, (b) MPEC—-0, (¢) PEC—15, and
(d) MPEC—15.

6000
——— MPECS A
50009 ————— MPEC-20 I
............... PEC-5 R
o 40004 PEC-20 I
c
N
> 30004
I 2000
= 10001
04
~-1000

2000 1800 1600 1400 1200 1000
Raman shift (cm™)

Figure 7. Raman spectroscopy of MPEC and PEC composite.

Table 3. Iy/I; Values of MPEC and PEC Composites

PEC-5 PEC-20 MPEC-5 MPEC-20

bk 0.347 0.402 0.339 0.376

1330 cm "% 1590 em ‘el 11|38k Q1 D band$t G band
71 FEje] 7RE-TRE A Ve o)) g Ak v
8 p/EE TR B2A0] TR 598 v Jlohs R
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Bhek BAj0) 3 Ggoks 82 MY, ARsls, has 9 A
o B2 BEe TR Solnk Fhi V] % 9139 7
e B9 A &8, AR Fal, dibge] A7) 2 AR
9 FE 5 2 7 2R0ef 8 s £ AveliE D band
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