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Abstract — The effect of molecular weight of matrix polymer for the maleated polypropylene/clay nanocomposites prepared
by melt intercalation method was investigated. Two kinds of maleated polypropylenes with similar grafting level of maleic
anhydride, but with different molecular weight, were used. The molecular weight of a matrix polymer profoundly affects not
only the intercalation kinetics but also the final morphology of maleated polypropylene nanocomposites. One maleated
polypropylene(LMPP) with low molecular weight fast exfoliates and the other(HMPP) with high molecular weight slowly
intercalates into the organically modified clay. In addition, the final morphology has a significant influence in the mechanica
and rheological properties. The exfoliated nanocomposite shows the largest increase of the mechanical and rheological prop-
erties. The deintercalated nanocomposite shows the smallest increase of the properties.
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Table 1. The characterization of two types of maleated polypropylene

LMPP HMPP
T3(°C) 156.9 159.1
M2 59,000 185,000
PDI(M,/M,)° 2.3 5.6
Graftlevel(%)  A-o/An7o 18 19
H NMR 2.0 2.4
Elemental analysis 19 19

@obtained from 2nd heating scan with heating rate GC1in.
bmeasured by GPC
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Fig. 1. FTIR spectra of pure PP, maleic anhydride, HMPP and LMPP.
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3-2. Intercalation Kinetics
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Fig. 2. XRD patterns of HMPP/C18M3(a) and LMPP/C18M3(b) as a function of annealing time at 19C.
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Fig. 3. XRD patterns of LMPP/C18M(a), HMPP/C18M(b) and HMPP/MMT (c) with the amounts of clay. The inset in Fig. 4a shows the SAXS.
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Table 2. Characterization of maleated polypropylene/clay nanocomposites
W1t% clay Sample Morphology Sample Morpholog§£2l-spacing) Sample Morphology2d-spacing)
100 Ci18M (4.87=1.8 nm) C18M (4.8%1.8 nm) MMT (7.03=1.26 nm)
1 LMPP/C18M1 Exfoliated HMPP/C18M1 Intercalated(®7&.2 nm)
3 LMPP/C18M3 Exfoliated HMPP/C18M3 Intercalated(®38.5nm) HMPP/MMT3 Deintercalated(7.761.15 nm)
5 LMPP/C18M5 Exfoliated HMPP/C18M5 Intercalated(2#8.3 nm)

10 LMPP/C18M10 Exfoliated HMPP/C18M10 Intercalated(2.253.6 nm) HMPP/MMT10 Deintercalated(7 %71.15 nm)
Values in brace represertt and d-spacing calculated by using Brag’s law. LMPP/C18M5 describes the LMPP/C18M nanocomposite with 5 wt% C18M.
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Fig. 4. Transmission electron micrographs of HMPP/C18M(a) and LMPP/C18M(b) with 10 wt% C18M.
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Fig. 5. Dynamic storage moduli(E') of LMPP/C18M(a), HMPP/C18M(b) and HMPP/MMT(c) as a function of temperature.

Table 3. Dynamic storage moduli of the hanocomposites and matrix polymers at various temperatures

Storage modulus, GPa

-100°C -60°C -10°C 30°C
LMPP 3.0 2.92 2.48 1.60
LMPP/C18M10 9.21(3.01) 8.48(2.9) 6.08(2.45) 4.24(2.57)
HMPP 9.56 8.49 8.37 5.51
HMPP/C18M10 20.38(2.13) 18.03(2.12) 14.52(1.73) 7.13(1.32)
HMPP/Na-MMT10 8.74(0.91) 8.26(0.97) 8.85(1.06) 6.36(1.16)

Values in brace indicate the relative storage modulus to the matrix polymer.
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Fig. 6. Storage moduli(G") of LMPP/C18M(a), HMPP/C18M(b) and HMPP/MMT(c) with amounts of clay.

Table 4. Terminal slopes of G' and G” v for the various nanocomposites
Clay content LMPP/C18M HMPP/C18M LMPP/Na-MMT
(Wt%) G G G' G G' G

0 161 1.00 151 0.98 151 0.98
1 1.10 0.97 0.96 0.97 - -
3 0.61 0.88 1.08 0.91 1.24 0.96
5 0.58 0.76 0.85 0.84 - -
10 0.00 0.17 0.48 0.67 0.78 0.70
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