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1. Improve the mechanical properties of nanocomposites 

2. Maintaining environment quality 

3. Low cost 

4. Enhance biodegradability of nanocomposites 
 
 

  PRODUCT  
 
 
 
 
 
 
 
 
 

Medical Application 

 
 
 
 
 

Automotive Industrial Appliance 

- 11.87% increase in tensile strength and 57.58% increase in elongation at 

break after incorporation of 1 wt% CNC as reinforcing agent compared 

to pure TPU film. 

- Increased mechanical properties for TPU film after exposed to UV for 72 

hours. This is due to highly ordered structure obtained by crosslinking 

  NOVELTY  

The novelty of this research is the application of CNC from filter paper 

as filler to improve the properties of thermoplastic polyurethane and 

enhance the biodegradability of nanocomposites. 

after UV exposure. 

- 1 wt% CNCTPU nanocomposites also recorded an increase after 

UV exposure but is lower compared to pure TPU film. Easily 

degradable while mechanical properties improved compared to pure 

TPU film. 

 
 

 

• Low concentration of acid phosphoric is used to increase the strength of the 

nanocomposites. 

• CNC was successfully extracted from Whatman No.1 filter paper via phosphoric acid 

hydrolysis. 

• CNC was use as reinforcing agents for TPU polymer and the CNC/TPU nanocomposite 

films were prepared by melt compounding. 

• The mechanical properties of the nanocomposites were greatly affected by the 

exposure of UV radiation for various time conducted. 
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