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We are pursuing a method to produce bio-degradable reinforced plastics to avoid the ocean plastic issues 

in Malaysia, which must be a show-case indicating that we can obtain strong as well as biodegradable 

plastics. We have successfully developed a method to produce biodegradable and reinforced plastics, using 

commercially available poly-lactic acid and caprolactone blended with cellulose nano fiber (CNF) which 

comes from Empty Fruit Bunch from Oil Palm. The CNF production method was developed in our 

SATREPS project 2014-2017. This was successfully commercialized by a spin-off company in UPM in 

2018. Now we have successfully developed a method to blend CNF and resins by using a commercially 

available twin-screws extruder to disperse CNF evenly in the resin. Then the composite can be reinforced 

by evenly dispersed CNF inside the resin. This indicates that our method can be easily apply to industry. 

Moreover, we have developed a method to obtain green energy, methane when we treat the used plastics in 

dumping fields for treating any wastes and garbage from streets before they come to the ocean. We can 

successfully developed sludge to treat our CNF-composites to produce methane from CNF as well as such 

biodegradable plastics. Our results this year suggests that we may treat these plastic waste in any dumping 

field to obtain methane gas for any energy in the city from which the used CNF-composites are wasted. 

 



 

 

 

 

 

 

 

 

 

 

 

 

Commercially available CNF produced by           Production of CNF/PLA Composite 

ZOEPNANO Sdn Bhd in Malaysia                  by Dr Yoshito Andou 

A spin off company from UPM. 

CEO is Prof Hidayah Ariffin. 

 

 


