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ABSTRACT

In this work, rice husk silica (RHS), amorphous silica with approximate purity of
97 wt% obtained from treated rice husk waste, was used as a reinforcing filler for
preparing RHS/poly (butylenes adipate-co-terephthalate) (PBAT) composites.

To study effect of RHS content on properties of RHS/PBAT composites, RHS at
various contents (10- 60 wt% ) were mixed with PBAT in an internal mixer. The
incorporation of RHS into PBAT matrix increased crystallinity, viscosity, yield strength and
tensile modulus of the PBAT composites. However, elongation at break and impact
strength of the PBAT composites decreased with the addition of RHS. Moreover, SEM
morphologies revealed a weak surface adhesion between RHS and PBAT matrix.

To improve properties of RHS/PBAT composites, RHS surface was modified by Y-
methacryloxypropyltrimethoxysilane (MPS). The untreated RHS and treated RHS were
referred to as U-RHS and MPS-RHS, respectively. The RHS content of 30 wt% was
selected for fabricating RHS/PBAT composites. The MPS-RHS at various MPS content
(0.5-5 wt%) improved mechanical properties of PBAT composites and slightly changed
T4 and viscosity of PBAT composites. In addition, tensile strength, impact strengths and
T4 of the MPS2-RHS/PBAT composites were the highest. Additionally, SEM morphologies
of PBAT composites confirmed that the surface adhesion between MPS-RHS and PBAT
were better than that of U-RHS and PBAT.

Water absorption and biodegradability of PBAT and PBAT composites were
determined.  The addition of U-RHS into PBAT increased water absorption and
biodegradability of PBAT composites. Nevertheless, treating U-RHS surface with MPS
delayed water absorption and biodegradability of the PBAT composites.





