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Abstract — In this study, structural developments of polypropylene / ionomer / clay ternary composites were investi-
gated depending on the dispersion and localization of clay. The changes in physical properties were observed adding
organoclays 1~10wt% to 90% polypropylene and 10% ionomer blends. The organoclays were localized inside of the
dispersed phase under the composition of 3wt%, however, over that composition, clay particles formed stiff network
structure in the dispersed phase and additional clays were localized at the interface between two phases. According to
the developments of microstructure, the interaction of ternary composites changed from polypropylene-ionomer to poly-
propylene-ionomer and ionomer-clay which affected rheological properties. The storage modulus (G”) of the compos-
ites was similar to the blends when clays were localized inside of dispersed phase but increased when clays were
localized at interface. Also, the fractured morphology of the composites showed phase boundary and growing radius of
dispersed phase depending on addition of fillers when clays were found inside. However, when fillers found at the inter-
face between blends, the radius of the dispersed phase decreased and compatibilized morphology were observed. The
interfacial interaction of the ternary composite was quantified depending on the structural development of dispersed
phase and localization of clay particles by the rheological properties. The interaction of composites at solid state which
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was measured through peel adhesion strength increased by growth of interfacial interaction of each component. Further-
more, the crystallinity of the composites was decreased when the clay particles were localized at the interface.
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or . A THAE Code name f?jc()tﬁ)rﬂ%/?)s] PP mass fraction ionomer mass
Yd - A o] Balx BB [%] fraction [%]
yp cyEgEe] g By P90S1 0 90 10
P90S10C1 1 90 10
Young’s equations HFEHC 2 JEld 4] D9} F 1A} 719 P90S10C3 3 90 10
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_ Yparticte—i ~Vpariicle—j P80520C6 6 80 20
CaT T 2) P80S20C7 7 80 20
P80S20C8 8 80 20
ofel| wpe} HgA o] BERA Bl 54 ARl EAshs W P80S20C10 10 80 20
Table 1. Charicteristics of materials
Materials Polypropylene Poly(ethylene-co-methacrylic acid) Test methods
Grade Moplen HP562T Surlyn8945 -
CH3
B e el
Structure | CH,-CH, CH,—C CH,- -
CH—CHy . |
COOH COO" NA*
MFR 60 g/ 10 min (196 °C /2.16 kg) 4.5 ¢/ 10 min (230 °C/2.16 kg) ASTM D1238
Density 0.90 g/cm?® 0.95 g/em?® ASTM D792B
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Fig. 1. Wide-angle XRD patterns of PP/ionomer/C20A composites
with different C20A concentration.
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Fig. 2. Cryo-fractured SEM images of PP/ionomer/C20A composites:
(a) 90/10/0 (b) 90/10/3 (c) 90/10/5 (d) 90/10/7.
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Fig. 3. Rheological data of PP/ionomer/C20A hybrids at 180c: (a)
storage modulus (G') of 90/10/x hybrids, (b) Loss modulus
(G") of 90/10/x hybrids, (c) complex viscosity (n*) of 90/10/x
hybrids.
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Table 3. Surface tension of materials

Material Y (mJ/m?) y4 (mJ/m?) 7 (mJ/m?)
C20A1 26.08 19.71 6.37
Tonomer!® 28.68 25.70 1.20
pple 20.82 20.82 0

Table 4. Calculated interfacial tension and wetting coefficients of PP/
ionomer/C20A composites

Interfacial tension Wetting coefticient

Components

v, (ml/m?°) o, (mJ/m?)
Yionomer-C204 4.32
Y PP-ionomer 1.71 —-1.21
YPP-204 6.40
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Fig. 5. TEM micrographs of PP/ionomer/C20A hybrids: (a) 90/10/3
(b) 90/10/5 (c) 90/10/7.
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Table 5. DSC crystallization data for PP/ionomer/C20A
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a2 A= 21 BRI,

Code name C20A mass fraction [%] TPk [°C] T [°C] Crystllinity [%]
P90S10 0 112.940 117.705 4548
P90S10C3 3 111.983 118.467 45.82
P90S10C4 4 114.670 118.818 44.76
P90S10C5 5 113.933 119.163 44.66
P90S10C7 7 110.030 115412 43.11
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