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ABSTRACT 

Environmental awareness and government regulations are leading to preserve the world's 

existing forests and human health because of pollution. These facts are major driving forces for 

the growing need of bioffiber polymer composites in place of synthetical ffibcr composites and 

wood composites due to the positive environmental beneffits such as biodegradability, renewable 

character, availability in a variety of forms throughout the world, raw material utilization and 

fflee fflom health hazard. 

Modified bamboo ffiber mat and polymer (epoxy, polylactic acid) resin mneo叩orated with cloisite 

30B nanoclay are used to prepare the hybrid composite laminates employed for dielectric and 

structural applications. A critical overview of the simultaneous effect of nanoclay ffiller and 

chemical treatment on the various aspects of bamboo ffiber reinforced plastic (BFRP) composite 

is rationalized in this research work. An analysis of diverse relations among dielectric properties 

(dielectric constant, loss factor etc.), mechanical properties (tensile, flexural and impact), thermal 

properties and moisture absorption properties, as well as methods of preparation and product 

qualities of BFRP nanocomposites is demonstrated. The main thrust of current research work is 

to obtain relatively low dielectric constant BFRP nanodielectrics with improved mechanical, 

thermal and water resistance properties. Bamboo-epoxy composites of two ffiber orientation 

parallel (00) and perpendicular (900) to electric fleld were prepared. Dielectric constant, 

conductivity and dissipation factor of 00 oriented bamboo-epoxy composites were higher than 

that of 900 oriented bamboo-epoxy composites. Dielectric constant and dissipation factor of 

bamboo ffiber reinforced plastic composites decreased with increase in frequency at all the 

temperatures under study. 

Iv 



Bambooepoxy composites with varying content of nanoclay ranging fflom O to i O wt% were 

also developed. Ultrasound sonication and twin screw extruder was used for dispersion of 

nanoclay in epoxy resin and polylactic acid resin respectively. Dispersion of nanoclay in BFRP 

composite was conffirmed by SEM (scanning electron microscopy), TEM (Transmission electron 

microscope) and XRD (X-ray diffflaction).The results show that there exists an optimum limit in 

which the mechanical properties, dielectric properties, thermal properties and water resistance 

properties of composites improved by continuously increasing the nanoclay content. The highest 

value of impact strength was obtained for i wt% nanoclay content bamboo-epoxy 

nanocomposites. 

The tensile and flexural strength of bamboo-epoxy nanocomposites with 3wt% nanoclay 

increased by 40% and 27%, respectively as compared to pure composites. Also the least value of 

dielectric constant and water absorption was observed for 3 wt% nanoclay content bamboo- 

epoxy composites. Further reduction in dielectric constant and water absorption was observed for 

silane and alkali treated bamboo-epoxy nanocomposites. The minimum value of dielectric 

constant was observed for 3 wt% nanoclay content mercerized aminopropyltriethoxy silane 

treated bamboo-epoxy nanocomposites. The water absorption of 3 wt% nanoclay content 

mercerized aminopropyltriethoxy silane treated and alkali treated bamboo-epoxy 

nanocomposites composites decreased from 46.44% (for pure BFRE composite) to 22.35% and 

24.55% respectively. Tensile strength and flexural strength of 3 wt% nanoclay content alkali 

treated bamboo-epoxy nanocomposites increased by 60% and 42% respectively as compared to 

pure composite. Thermal degradation temperature of alkali treated bamboo-epoxy 

nanocomposites was increased by 21.1oC. SEM was used to study the interfacial adhesion of 

polymer layer on the surface of alkali and silane treated bamboo ffiber composites. FTIR (Fourier 



transform Infflared spectroscopy) was used to analyze the change in structure of bamboo ffiber 

due to alkali and silane treatment. Signifficant improvement in impact strength of bamboo- 

polylactic acid bionanocomposites was observed as compared to virgin composites. 

Alkali and silane treatment of bamboo ffiber improved interfacial adhesion between ffiber and 

matrix. Alkali treatment allows better ffiber wetting by ffibrillation (breakdown ofthe ffiber bundle 

into smaller ffibers) which increase the effective surface area available for contact with the wet 

matrix. Further, nanoclay particles improve the mechanical interlocking inside the bamboo- 

epoxy nanocomposite by taking the space into the rough surface of alkali treated bamboo ffiber. 
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