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Introducdtion

The most interesting polymer nanocomposite 15 the one that made
of a polymer and nanofiller called nanoclay or ergancclay. Here in
this work, the nanoclay was prepared from Tha bentonite and
common sedivm montmorillenite. Two kinds of surfactants were used
to modify both clay minerals and thus nano{organc)day was obtained
(Fig. 1). The nanoclays were blended with polypropylene (FP) and
ionomer as a reactive compatibilizer.

Experimental

Two types of clay minerals with different CEC were used, local
sodivm bentenite (MNa-BM) with 5255 meqf100 g and common
mentmorillonite (Ma-WIWT) with CEC of 115 meq/100 g, respectively.
Polypropylene (Moplen HPS00M, 12.0 MFT) was from HMC Polymer
Co., Ltd. Sodum-neutralized ethylene-co-methacrylic acid (Surdyn®
PC350, 45 MFID) was purchased from DuPont Co, Ltd Two
alkylammonium  agents with  same carbon  length  (Cy),
dihydrogenated tallow dimethyl-ammonium chloride (DTDM and
Ilethyl di{palm carboxyethyl)-2-hy droxyethyl -amm onium
methylsulfate (DCEW) with ester linkage and hydroxyl group were
selected for the preparation of organomodified clay by ion exchange.

The 3 wt% organoclays were blended with PP and & wil Surlyn
in the twin screw extruder (80, 160, 170, 180, 190, and 200°C from
hopper to die, 50 rpm) and the pellets were added to injection meolding
(barrel temperature of 200°C, mold temperature of 45°C, injection
pressure of 1000 bar) to get specimens for tensle test (ASTH DE3E).

Resulis and discussion

The results show in Figure 1 confirm the intercalation of two
alkylammonium agents in both Na-BN and Na-WMIT. The functional
nanoclays (DCEMs) show peaks at lower angle region suggesting that
the silicate layers were expanded largely [1] Moreover in Figure 2,
the PPIDCEM nanoclay nanocomposites show no peaks at low angle
region indicating the good exfoliation of silicate layers while those
with DTDM (linear cuartemary ammonium ion) shows some
shoulders. Thermal properties of the nanccomposites reveal that the
nanoclays can initiate early crystallization but do not change crystal
structure [2] and thus resulting in higher crystallinity (Table 1.

Table 1. MMelting and crystallization behavior of PP and
nanocomposites (using Perkin Elmer DSC-7, 30-250°C at 10 ° Cfmin)

Iuaterial T (oc) T (oc) AHm % .

° m Crystallinity
PP 1108 1617 6646 3180
PP+ Surlyn + DTDM-B 108.9 160.7 63.05 32.83
PP+ Surlyn + DCEM-B 1056 1577 £5.56 3417
PP+ Surdyn + DTDM-M 1081 158.8 63.34 33.01
PP+ Surlyn + DCEW-M 1051 158.0 6522 3377

Effect of functional gr oup on polymer nanocomposites
Functional groups on DCEM can provide dipole interaction and
hydrogen bond to carbexylic groups of Surlyn. Figure 3 shows that
PP/Surlyn blend has improved modulus and becomes tougher than TP,
So Surlyn acts mccessfully as a reactive compatibilizer. The
nanocomposites with DCEM show higher breaking strain and
modulus than the ones with non<functional nanoclay (with DTDW)
due to in situ interaction by those reactive groups to make reactive
nanocomposites. Thermal properties show that the reactive
nanocemposites have relatively higher crystallinity suggesting better
mechanical properties but their melting temperatures were slightly
reduced due to the interaction interrupting cry stal growth.

Effect of CEC on polymer nanocomposites
Ma-BI (less CEC than Na-Wh{T) has more impurities. So far, CEC is
not an important parameter for making nanoclay and nanocomposites.
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Clay with lower CEC tends to exfoliate easier (Figures 1-2). It seems
that the impurity iz not a siginificant parameter for intercalation and
PP crystal stucture. However, PP nanocomposites with BlN-nanoclays
(low CEC) have poorer mechanical properties than those with WIT -
nanodays (high CEC), see Figure 3 [3].
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Figure 1. XED results for the modified nanodays
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Figure 2. XRD results for FPfanoclay nanocomp osites
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Figure 3 Tensile properties of PPnanoday nanocmposites

Conclusion

PP nanoclay nanocompostes were successfully obtained by both
ample and reactive melt mizing (with an ionomer compatibilizer and
functional alkylammonium agents). The reactive nanocomposites
show slightly higher crystallinity and better mechanical properties.
However, the interaction between components and clay impurities
affect obwiously on mechanical properties rather than thermal
properties.
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