




Abstract

xxxPolypropylene (PP) has been known for its good mechanical properties and processability,
which allow it to accept numerous types of natural and synthetic fillers. Its versatility has
also led to the possibility of producing particulate-filled composites. The incorporation of
fillers into thermoplastics is a common practice in the plastics industry, used to reduce
the production costs of molded products and improve the working properties of
thermoplastics. High filler loadings, however, may adversely affect the processability,
ductility, anti strength of composites. Works on single-filler PP composites are abundant
and can be found in almost every polymer and composite journal. Although the facts and

. figures of known fillers for thermoplastic are well established, these works have only
focused on the «haracterization of single-filler systems, and not much has been done to
introduce a combination of these fillers into one matrix. The effects of incorporating two
types of particulate fillers simultaneously into the PP matrix have not been, to our
knowledge, systematically studied. It is obvious that incorporating a mix of both fillers
with different compositions into the PP matrix, which yields hybrid composites, can
improve the properties of PP through the combination of the advantageous properties of
the two fillers. These hybrids can achieve synergistic hybridization effects, with an
improvement of mechanical properties, at a reduced cost. Hybrid composites are
becoming more and more commercially significant in their own right for a number of
reasons. First, there are economic advantages in diluting a more expensive reinforcement
or filler with cheaper materials. Second, a wider spectrum of physical and mechanical
properties is possible, facilitating the design of materials with specific characteristics.
Third, hybrids are used to achieve synergistic effects and improvement in mechanical
characteristics and functional properties. Initially, three types of mineral fillers-talc,
calcium carbonate (CaC03), and kaolin (10-40 wt % filler loadings)-were compounded
with polypropylene (PP) in a twin-screw extruder. The composites were injectionmolded,
and the effects of the filler loading on the mechanical, flow, and thermal propel1ies for
the three different types of filled composites were investigated. The aim was to compare
their properties and to deduce prospective filler combinations that would yield hybrid PP
composites in following studies. The results showed that in most cases, the strength and
stiffness of the talc-filled PP composites was significantly higher than those of the
CaC03- and kaolin-filled PP composites. However, CaC03, being a nonreactive filler,
increased the toughness of PP. The kaolin-filled PP composites also showed some
improvement in terms of strength and stiffness, although the increases in these properties
were not as significant as those of the talc-filled PP composites. The nucleating ability of
all three fillers was studied with'differential scanning calorimetry, and the strongest
nucleating agent of the three was talc, followed by CaC03 and kaolin. Two main types of
filler (CaC03 and Talc) was selected for further work with the aim was to study and
compare the mechanical and thermal properties of hybrid polypropylene (PP) composites
and single-filler PP composites. Specimens of CaC03 and talc-PP composites of
different filler weight ratios (talc/CaC03) were prepared. Tensile, flexural, and impact
tests were performed to determine and compare the mechanical properties of the hybrid
and single-filler PP composites. A synergistic hybridization effect was successfully
achieved; the flexural strength and impact strength were highest among the hybrids when
the PP/talc/CaC03 weight ratio was 70:15:15. The nucleating ability of the fillers and its
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