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ABSTRACT

The structure and properties of blends of ethylene-propylene-diene terpolymer(EPDM) and poly-
olefin blends have been investigated. The rheology and tensile properties of the EPDM/HDPE(high
density polyethylene), EPDM/PP(polypropylene) binary and EPDM/PP/HDPE ternary blends were
studied along with morphological analyses. Those properties were affected by preferential interaction
of EPDM on HDPE, compared to that of EPDM on PP, for the binary blends. The preferetial interac-
tion may stem from the molecular characteristics of EPDM to possess more ethylene units than

propylene units in the elastomer. The EPDM played a role as compatibilizer for HDPE and PP
in the EPDM/PP/HDPE ternary blends.
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styrene(PS) = polyolefinell & =22 7}-4 4 &
2 2 AMERIEst AA Skt 9low, 53
EPDM2. 2 274 polypropylene2 AFE3F bump-

o]f% EPDM¢ AH4¥ A4 E2&=HA
72 (EPDM-modified polyolefins) ol tH 8} A&
%o A7t pgEe] gAY

o] % EPDM/polyolefin Sdl =9 A1 F2
30% x4 o] el EPDMe®] polyolefin matrix®ll
o] 2]z & ol W3l Aol PH-E o FAHT T e}
243t A% % morphology 97l #3at Zio]
fas

H.% elastomer/plastic blendv 152 24
aet 24 F Wes g, shye 1FR
B7rE U544 57 (rubber modified plastics)

-

203



IFBEE Btk 2%

of AF AVlm, Y FHue Zergoesm
1579 AEE FA9FE 97144 A A (ther-
moplastic elastomer)® ¥ 9], 0|5 dF5& o
N AEAZ A= g,

£ 9= EPDM/polyolefin blend®) 3 2 Al
AR HE2A BT QA EAHLE dFstod o
blend® 4 =& A 7e BAog 9 A
o]t}. EPDM/polyolefin blendell & A A7}
F A AN HAA 2 BEAE A =R A

xS 9l ek,

0ILE &K
1. 8 &

£ A Al4-3 ethylene-propylene-diene
terpolymer(EPDM)2  ethylidene norbonene
(ENB)& termonomer® AM£3 Z1°& Uni-
royal*t R521 grade®lt}. Polypropylene(PP)-2
&-31 A PP4107 grade, high density polyethy-
lene(HDPE)-&- o) 3+ 3} 4] E308 grade® o] &<}
718 EA4L X 14 AYHS Ao,

Table 1. Used materials and their characteristics

Materials Characteristics Sources
MFI : 0.8 E308
HDPE Mn? : 13100 (Korea Petrochem.)
Mw © 100200
PP MFI : 6.0 PP4107
Mn : 28290 (Korea Petrochem.)
Mw | 202100
EPDM Bin” - 1.22 Roy. 521
I. Vo: 152 (Uniroyal)
PE/PP(by mol)
- 52.0/48.0

(a) measured by GPC
(b) measured in xylene(0.5g/dl) at 70C
(c) measured by IC! titration

2. Blend Al

EPDM# polyolefin £ # =+ Brabender roller
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mixer(type wH0H) & Ab$-3le] Az sledc).
EPDM/HDPE #3#l=+ 170Ce| A 15%-%F blend-
ingdt9l 2w, EPDM/PP £#T % EPDM/PP
/HDPE ternary blend¥ 190CelA 1587t &3
&k, Sampled °F 40g2 2, mixerd 3 A
5 ¥ 60rpmeE TAHS T, 7|4 EHR
Zt sample -2 25 B4 test® 91359 compres-
sion moldingdlsith., Z+ =& 25, 50, 75wt.%
Al A2 39

% EPDM/PP/HDPE At £ 7 blend9l 7%
= YA mixer Wl PPe} HDPEE 9 587
20rpmo 2 3| AAI7IHA k33 PP/HDPE
blendS ¥4¢l tl&ol EPDME do] 190Cel A
15%-7F blending3tsitt. =4-& EPDME 71F
22 25, 50, 75wt.% 2 stQlen Jmz 24
Zol A z+z PP/JHDPES ®l¥ 75/25, 50/50 %
25/75% W3t A Th,

3. A&2X

222 §4L Capillary rheometer(Instron
model 3211) & AH§-3t4] 200Cl A A stsich.
A3-3F A9 diametere 0.1252cm, Z°)+&
50825cm(L/D=40) 2% end effectes FA13k4d
o}.

4. AZEA

o

2147+ % & Instron tensile tester(Model 1130)
2 A3, A|-2 ASTM 1708-66° =&}
A zZEdom 54 Algel] Rl SAstgr 2
Ha#3-E #Fsldoh. Crosshead speeds 100mm
/mine]3L- 27] gauge lengtht 20mmeo|t}, 23
=+ 25Tt}

5. Morphology

Scanning electron microscopy(SEM)E&
o] Al#H] morphologyE ZAFsFIt).
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1. EPDM/PP = EPDM/HDPE binary
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Fig. 1. Melt viscosity vs. composition of HDPE for
EPDM/HDPE blends.
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Fig. 2. Melt viscosity vs. composition of PP for
EPDM/PP blends.
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Table 2. Values of flow behavior index for EPDM
/HDPE and EPDM/PP Blends at 200C

Composition Flow behavior Index
(EPDM/PP or HDPE) EPDM/HDPE EPDM/PP

100/0 0.53 0.53
75/25 0.55 0.51
50/50 0.57 0.50
25/75 0.58 0.49
0/100 0.58 0.50
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Fig. 3. SEM micrographs of (a) EPDM25 HDPE 75 and (b) EPDM25 PP75

blend.
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Fig. 6. Tensile properties of EPDM/PP and
: EPDM/HDPE blends.: Effect of composition
"'10,, 1 OEPDM/HDPE blends @EPDM/PP blends.
Fig. 4. SEM micrograph of PP50 HDPE
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Fig. 5. Typical stress-strain curves for the EPDM

/HDPE and EPDM/PP blends.
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Fig. 7. Rheological curves for the EPDM/PP/HDPE
ternary blends-Effect of composition. RL25,
RL50 & RL75 denote the EPDM composition
is 25, 50, and 75wt. % in the blend, respecti-
vely.: OPP-rich(75PP/(PP+HDPE) ; A50
PP/(PP+HDPE) : [JHDPE-rich(25PP/(PP
+ HDPE)).
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Fig. 8. Tensile properties of EPDM/PP/HDPE tern-

ary blends-effect of composition ; RL25, RL50

& RL75 denote the EPDM composition is

25, 50, and 75wt. % in the blend, respectively.
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amount).
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