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WICHUDA CHANPRAPANON : EFFECT OF ORGANOCLAYS ON
PHYSICAL PROPERTIES OF POLYPROPYLENE/SISAL FIBER
COMPOSITES. THESIS ADVISOR : ASST. PROF. KASAMA

JARUKUMJORN, Ph.D., 116 PP.

NATURAL FIBER/POLYPROPYLENE/COMPOSITE/ORGANOCLAY/

MALEIC ANHYDRIDE GRAFTED POLYPROPYLENE

This thesis aimed to study effect of organoclay (OMMT) on organoclay
structures, mechanical properties, rheological properties, thermal properties, and
flame retardant properties of polypropylene (PP)/sisal fiber (SF) composites. Sisal
fiber content was 30 phr. The composites were prepared using an internal mixer and
the test specimens were molded by an injection molding machine. In addition, maleic
anhydride grafted polypropylene (MAPP) was used to enhance the interfacial
adhesion between PP and SF and also to improve the dispersion of OMMT in PP.

Three commercial OMMTSs; Cloisite®15A (C15A), Cloisite®20A (C20A), and
Cloisite®30B (C30B) were incorporated into PP and PP/SF composites. With the
addition of OMMT, tensile and flexural strength of PP were increased. In addition,
the presence of OMMT also enhanced thermal stability of PP. PP/C30B composite
exhibited the highest thermal stability and flame retardancy. XRD patterns showed
that PP/C15A composite and PP/C20A composite achieved an intercalated structure
of the OMMT whereas PP/C30B composite revealed an exfoliated structure of the
OMMT.

The addition of OMMT into PP/SF composites reduced tensile and flexural

strength but retained impact strength and MFI of the composites. PP/SF/C30B



v

composite presented the highest mechanical, thermal, and flame retardant properties.
XRD patterns showed an exfoliated structure of the OMMT for PP/SF/C30B
composite whereas they presented an intercalated structure of the OMMT for the
composites containing C15A and C20A.

Increasing C30B content exhibited insignificant effect on mechanical
properties and MFI of PP/SF composites but enhanced thermal stability and flame
retardancy of PP/SF composites. An exfoliated structure of the OMMT was achieved
when PP/SF composite was incorporated with C30B at 1, 3, and 5 phr. However,
adding C30B at 7 phr into PP/SF composite presented the OMMT agglomeration.

In addition, an increase in MAPP content insignificantly influenced MFI and
thermal stability of PP/SF/C30B composite but enhanced mechanical and flame
retarding properties. XRD patterns presented an exfoliated structure of the OMMT in
PP/SF/C30B composites with incorporating MAPP from 5, 7 and 10 phr but revealed

agglomerated clay in PP/SF/C30B composite containing MAPP at 3 phr.
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