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Gradient Structures and Surface Composition of
Polypropylene/Ethylene-Propylene Rubber Blends
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ABSTRACT

Polypropylenes(PP) with different melt index values were mixed with ethylene-propylene
rubber{EPR) or ethylene-propylene diene monomer rubber(EPDM) and an ethylene copolymer
containing carboxylic acid group in a twin screw extruder. Then test specimens were pre-
pared from the pellets of the blends with an injection melding machine. The mechanical
properties and morphology of fractured surfaces were measured. Relative peak intensities of
carboxylic acid group on the specimen surface were measured with an attennuated total
reflection infrared spectrometer (ATR-IR) and compared with each other. The blend
specimens were found to have the gradient morphology of rubber domains in PP matrix in
the core region and PP skin layer. The blends containing PP of higher melt index showed
greater content of ethylene copolymer containing carboxylic acid on the surface when the
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relative peak intensities of ATR-IR for carboxylic acid were compared. As the melt index
values were increased, the decrease tendency in mechanical propeties such as tensile
strength and impact strength was more significant for PE/EPR blends than PE/EPDM blends.
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Table 1. Properties of Materials
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oo Polvpropvlene e
Property Lnit W B o D EMAA
Melt Index £/10min 2 10 15 3D 25
Flexural Modulus l«'gf’(‘.mz 13,000 14,000 14,000 500 T30
Impact Strength kg - emiem 13 8 8 7 not break
{rt. lzod)
HDT S 125 120 120 117 67
Table 2. Compositions for Polypropylene/Rubber Al E% 0 20~50 cm/zec
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Table 3. Mechanical Properties of Polypropylene
JRubber Blends

Code Tensile Strfnglh Impact Strength
' (kg/em?) (kg.cm/cm)
S0OP-1 292 8
S0OP-2 290 5
S0OP-3 299 4
S0P+ 280 4
S0OP-5 - -
S0OP-6 - -
SOP-7 192 71
SCP-8§ 180 49
SCP-49 186 46
S50P-10 155 32
SOP-11 182 7
SOP-12 145 65
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Figure 1. Scanning electron micrographs for the
core region of PP/EPR/EMAA blends, (a) SOP-7,
{b) SOP-10.
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Figure 2. Scanning electron micrographs for the
skin region of PF/EPR/EMAA blends, (a) SOP-7,
(b) SOP-10.
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Figure 3. Scanning electron micrographs for the

core region of PF/EPDM/EMAA blends, (a) SOP-
11, (b) SOP-12.

i =
Figure 4. Scanning electron micrographs for the
skin region of PP/EPR/EMAA blends, (a) SOP-11,
(b) SOP-12.
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Figure 5. Scanning electron micrographs for the surfaces of PP blends, (a) SOP-7, (b) SOP-10, (c) SOP-11, {d)
sSOr-12.
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Figure 6. ATR-IR spectra for the surface of, (a)
PP/EPR/EMAA : (A) SOP-7, (B) SOP-10, (b) PP/
EPDM/EMAA blends : (A) SOP-11, (B) SOP-12.
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