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ABSTRACT

In this study, rice husk fiber (RHF), as a byproduct from a rice milling process, was

used as reinforcing filler for preparing natural rubber (NR) composites. RHF retained in sieve

size ranging between 150-300 [lm was used. RHF surface treatments, i.e., acid treatment,
alkali treatment and silane treatment, were used to improve compatibility between RHF
and NR matrix.

Effect of RHF content on cure characteristics, mechanical properties and
morphological properties of RHF/NR composites was investigated. With increasing RHF
content, modulus at 100% strain (M100) and modulus at 300% strain (M300) of the NR
composites increased while elongation at break, tensile strength and tear strength
decreased. Nonetheless, scorch time and cure time of RHF/NR composites were not
affected by RHF content. SEM micrographs of RHF/ NR composites showed RHF
agglomeration in NR matrix. Based on the mechanical properties and material cost of the
NR composites, the optimum content of RHF was 40 phr.

RHF was treated with acid or alkali solutions at various treatment times and the
treated RHF was characterized. As compared with the corresponding results of untreated
RHF (UT), thermal decomposition patterns and FTIR results of acid treated

RHF (ACT) were not changed. On the other hand, TGA and FTIR results of alkali
treated RHF (ALT) showed the disappearance of hemicellulose and lignin. Treatment time
insignificantly affected the properties of ACT and ALT. Then, the treated RHF was used as
filler for producing NR composites. Scorch time of ALT/NR composites was longer that of
ACT/NR composites. With increasing treatment time, scorch time of ACT/NR and ALT/NR
composites slightly changed whereas their cure time remained constant. M100, M300 and
tear strength of ACT/NR and ALT/ NR composites were insignificant difference. Alkali
treatment showed more effective improvement in the mechanical properties of the NR
composites than acid treatment. Among the ALT/NR composites, the NR composite
containing ALT at 2 h treatment time showed the optimum mechanical properties.

RHF was pretreated with alkali solution for 2 h before treating RHF surface with
Si69 at various Si69 contents. With increasing Si69 content, thermal decomposition patterns
of silane treated RHF (ST) were not changed. FTIR spectra of ST confirmed that ST was
attached on RHF surface. For NR composites, scorch time of ST/NR composites was longer

than that of ALT/NR composites. With increasing Si6é9 content, there was no change in



scorch time of NR composites. ST/NR composites showed the maximum values of M100,
M300, tensile strength and tear strength at Si69 content of 5 wt%.
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