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The first parts studied the effect of particle sizes (47.5 and 130 nm) of titanium dioxide (TiO,) on mechanical
and morphological properties of high density polyethylene (HDPE)/titanium dioxide (TiO,) nanocomposites. The

nanocomposites of HDPE/TiO, with varying concentration of TiO, were prepared by melt mixing technique in a twin



)
289895

screw extruder. The results found that the agglomeration of TiO, particles in the polymer matrix increased with
increasing TiO, content. The impact strength of HDPE/TiO, 130 nm nanocomposites increased up to a TiO, 130 nm
content of 1.0 wt% and then dropped slightly with increasing TiO, content. The impact strength of HDPE and TiO, 130
nm nanocomposites was higher than that of HDPE and TiO, 47.5 nm nanocomposites. Young’s modulus of HDPE and
TiO, 47.5 nm nanocomposites increased with increasing TiO, content. The HDPE/TiO, nanocomposites both two particle
sizes showed small increased in tensile strength with increasing TiO,content. The second parts investigated the
mechanical and morphological properties of polypropylene (PP)/TiO, nanocomposites. These nanocomposites were
prepared by melt mixing technique in a twin screw extruder. The results found that the tensile strength of PP
nanocomposites after adding TiO, 42.3 nm and TiO, 130 nm decreased with increasing TiO, content and stress at break
increased after adding TiO,. The effect of particle sizes showed that TiO, 130 nm improved mechanical properties of PP
more than TiO, 42.3 nm. TiO, 130 nm was added to PP using two different mixing conditions. PP composites were
prepared at screw speed 50 rpm and 2 cycles of mixing showed higher the tensile strength, stress at break and Young’s
modulus than at screw speed 50 rpm and 1 cycle of mixing. The dispersion of TiO, 130 nm particles was relatively good
when operated at 50 rpm and 2 cycles of mixing and decreased the aggregates of TiO, 130 nm particles in PP matrix.

The third parts studied the effect of polyethylene-grafted maleic anhydride (PE-g-MA) compatibilizer on
mechanical, thermal and morphological properties of nanocomposites of HDPE and TiO, 47.5 nm. The nanocomposites
with and without PE-g-MA were prepared by melt mixing technique in a twin screw extruder. The results found that
Young's Modulus of HDPE/TiO, nanocomposites increased with increasing TiO, content. The addition of PE-g-MA had
no significant effect on the tensile strength and stress at break of HDPE/TiO, nanocomposites. The decomposition
temperatures of HDPE/TiO, nanocomposites before and after adding PE-g-MA increased with increasing TiO, content.
The dispersion of TiO, particles in HDPE matrix with PE-g-MA was relatively good, only a few aggregates exited. The
forth parts investigated the effect of PP-g-MA compatibilizer on mechanical properties of PP/zinc oxide (ZnO)
nanocomposites. PP/ZnO nanocomposites were prepared by twin screw extruder with various concentrations of PP-g-
MA (1.0, 3.0 and 5.0 wt%) and ZnO (0.5, 1.0, 2.0 and 4.0 wt%). The results found that the impact strength of PP/ZnO
nanocomposites did not change evidently with increasing ZnO content. Young’s modulus of PP/ZnO nanocomposites
decreased after adding PP-g-MA. The values of tensile strength and stress at break increased with increasing ZnO and
PP-g-MA contents. ‘

Key words : Polymer, Nanocrystalline, Metal Oxide, Mechanical Properties, Thermal Properties, Morphology
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