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Natural fibres have been one of the most interesting researched topics over the past 
years as substitution to the synthetic engineered fibres. This might be attributed to their 
inherent properties, such as low cost of production, renewability, biodegradability and 
their ease availability when compared to synthetic fibers. Some of the natural fibres that 
have been used for reinforced with polymer biocomposites are sugar palm, areca, 
banana, bamboo, kenaf, jute, hemp, oil palm, pineapple and sisal. Biocomposites can be 
defined as materials that consist of two or more constituent materials, mainly fiber and 
matrices reinforcements, bonded together. As a result, better properties are obtained in 
the final biocomposites compared to the constituent materials. Besides, the preparation 
of polymer nanocomposites using nanocelluloses has been found to be of growing 
interest due to the unique characteristics of those nanomaterials, such as abundant 
surface –OH groups and their associated ease of surface modification, high strength, 
thermal and crystallinity, (potentially) low cost, and renewability. Natural fibers 
reinforced composites are emerging very rapidly as the potential substitute to the metal 
or ceramic based materials in applications that also include automotive, building, food 
packaging, aerospace, marine, sporting goods, furniture, biomedical and electronic 
industries. Besides, composite building materials are being made from straw in United 
States. Natural fiber composites in transport industry such as automotive (parcel 
shelves, door panels, instrument panels, armrests, headrests, seat shells, car bumper 
beam, under-floor protection for passenger cars, rear view mirror, visor in two wheeler, 
billion seat cover, indicator cover, cover L-side and name plate), train (interior paneling 
for rail vehicles, train seat paneling and door leaves), aircraft (radome, interior and 
exterior body panels such as in seat cushions, cabin linings, parcel shelves etc.), and 
naval (hull and deck). Through the substitution of some of the heavier parts materials 
with natural fibre composites of high performances properties can reduced transport 
weight, which then lowered the fuel consumption and CO2 emission. 
 
Keywords: Natural fiber, application engineering, advanced composite, transport 
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The production of NCC usually takes place via the hydrolysis process using the 
application of strong acid like H2SO4. The application of strong acid like H2SO4 helps 
the NCC to have a high degree of crystallinity, imparts a negative surface charge to NCC, 
and stabilises the suspension against flocculation and agglomeration. However, during 
the H2SO4 hydrolysis, some uronic acid and sulphate ester groups were attached to the 
surface of NCC and increased its dehydration reactions thus lowered its thermal stability. 
Post alkaline treatment is the method that can recover the effect of H2SO4 on NCC by 
neutralising the acid with strong bases such as NaOH. In this study, the effect of sulphate 
removal on the properties of bleached and unbleached NCCs was analysed and 
discussed. The sulphate removal can be done by neutralized the suspension using strong 
bases like sodium hydroxide (NaOH). The effect of sulphate removal on NCCs via post 
alkaline treatment on chemical and morphological properties was evaluated.    
 
Keywords: Nanocrystalline cellulose (NCC), acid hydrolysis, alkaline treatment, 
chemical properties, morphological properties.   
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Most of natural fibres are less compatible with the polymer due to the hydrophilic 
properties of the fibres. Thus, alkaline treatment is one of the common treatments to 
improve the adhesion properties of natural fibres. The aim of this study was to 
determine the effects of alkaline treatment and fibre loading on the mechanical 
properties of rice husk polymer composite (RHPC). Prior to the manufacturing of RHPC, 
the rice husks were grinded and treated using sodium hydroxide at three levels; 0%, 
10% and 20%. Then, during the manufacturing process, the treated rice husks were 
mixed with polypropylene at three fibre loadings; 10%, 20% and 30%. Three percent of 
MAPP were added in the mixture of rice husk and polypropylene to improve the 
compatibility properties of RHPC. Finding shows that treated RHPC has greater flexural 
properties compared to the untreated and without MAPP. As the fibre loading increased, 
the flexural of RHPC was increased, however the tensile strength are decreased at 20% 
fibre loading. 
 
Keywords: Rice husk, chemical treatment, sodium hydroxide, mechanical properties 
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Present research deals with the various fibre loading (0%, 40%, 50%, and 60% by wt%) 
of date palm fibres as reinforced material in phenolic composites. Date palm reinforced 
phenolic composite were manufactured by hand lay-up technique and investigated the 
thermal properties (thermogravimetric analysis) of composites and evaluated optimum 
fibre loading of composites. The residual content showed the more than 30% in all 
conditions, and also showed that date palm fibres did not reduce much thermal 
properties due to higher content of lignin. 
 
Keywords: Thermogravimetric Analysis, date palm, phenolic composites 
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As an impact of the industrialization policy and environmental pollution it generates, 
much of the attention of researchers was devoted to the technology of developing 
environmentally friendly materials. In particular, the development of composite 
materials using a poly-lactic acid (PLA) biodegradable resin reinforced natural fiber has 
attracted considerable interest for researchers. These composites usually described as 
green composites. In the present study, the hybrid green composites consisting of ramie 
and bamboo microfibril treated with citric acid and PLA resin are synthesized using a 
hot-pressed machine. The effect of the amount of citric acid concentration on the 
mechanical (tensile and flexural) properties will be studied. The tensile and flexural 
properties test using Universal Testing Machine HT 2042-10kN was conducted as per 
standards. The result indicates that increasing the citric acid mass up to a certain range 
the ramie and bamboo micro-fibril reinforced PLA hybrid green composite materials 
have shown effect on the tensile and flexural properties. 
 
Keywords: Poly-lactic acid (PLA) resin, hemp and bamboo micro-fibril, hybrid green 
composite, tensile and flexural properties 
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