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ABSTRACT 


The research aims to stud y th e enhancement and improvement in the propelties of PLA­

based nanocomposites by adding different nanofill ers at different we ight percentages. 

Biodegradable pol ymers co uld be the most promising alternatives for replacing 

conventional petroleum-based po lymers. Poly (lactic acid) can be derived from 

renewable reso urces and many researches had been carried out for the PLA-based 

nanocomposites. PLA-based nanocompos ites is widely used in man y applications such 

as biomedi cal applications. Nanocomposites used in biomedical applications requires 

specific requirements and limitations in pure PLA matri x such as lower thermal 

resistance and poo r mechanical properties which can be enhanced by the incorpo ration 

of nanofillers such as nanoc lays and fumed sili ca. Four diffe rent types of nanoc lays 

were used in this study whi ch were Nanomer® 1.28E, Nanomer® 1.30£, Nanomer® 

1.31 PS and Nanomer® 1.34TCN . Fumed silica was used for the preparation of 

nanocompos ites. The nanocompos ites were prepared in different weight percentages of 

nanofillers by solvent casting method . The addition of nanofilJ ers showed improvement 

in properties and characteristics of the PLA-based nanocompos ites. The morphological 

study, mechanical properties, FTlR anal ys is, and BET surface area anal ysis were carried 

out and the results showed that the PLAt fumed silica with 1.25wt% silica content was 

the best reinforc ing agent with the largest surface area with. The mechanical properties 

of PLA-based nanocomposites showed that Nanomer® 1.3 1 PS exhibited higher tensile 

strength and Young 's modulu s du e to the strong dispersion and interaction between 

PLA matrix and nanocJays. The SEM analysis showed that Nanomer® J. 3 J PS acted as 

compatibilizer for reinforcing the interfaci a l action and miscibility between two phases . 

Potentia l interacti on of PLA matri x and nanofillers was studi ed by FTIR anal ys is. 

PLA-based nanocompos ites have promising potential that can be developed as future 

material in 2 1 Sl century. 

Keywords 	 Biodegradable polymer; Pol y (Lactic acid) ; Nanocomposites; 

Nanofillers; Nanoc lays ; Fumed Silica 
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