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Abstract

Composites based on polypropylene (PP) and sisal fiber were prepared by an internal mixer.
Sisal fiber was prepared as an untreated fiber (UT) and an alkali treated fiber (AT). The test
specimens were molded by an injection molding machine. Ammonium polyphosphate (APP) used
as a flame retardant improved flame retardancy and thermal stability of PP/sisal composites without
extreme deterioration of mechanical properties of the composites. With increasing APP content,
flame retardancy and thermal stability of the composites were improved. Scanning electron
micrographs revealed poor distribution of APP in PP matrix and poor adhesion between sisal fiber
and PP matrix. In addition, alkalization showed no remarkable effect on the mechanical properties
and flame retardancy of the composites. PP/UT composite containing 40 phr of APP showed the
highest flame retardancy and thermal properties. Adding maleic anhydride grafted polypropylene
(MAPP) into PP/UT composites resulted in improvement of tensile strength due to enhanced
adhesion between sisal fiber and PP matrix. Flame retardancy, thermal properties, and viscosity of
the composites were not much affected by the incorporation of MAPP. Magnesium hydroxide
(Mg(OH),) or zinc borate (Zb) was used in combination with APP. The composite filled with
APP/Zb at the ratio of 30/10 exhibited the highest flame retardancy. However, adding combination
of APP and Mg(OH), into the composites gave a negative effect on flame retardancy. With
incorporating combination of flame retardants, APP/Mg(OH), or APP/Zb, into composites, thermal
properties of the composites slightly decreased while mechanical properties and viscosity
insignificantly changed. Incorporation of glass fiber into PP/UT composites improved thermal
stability and flame retardancy. With increasing glass fiber content, tensile strength, tensile modulus,

and impact strength of PP/UT composites were increased.
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