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1. Introduction – Due to the environmental concerns such as increasing global warming and limited fossil 

resources, green chemistry products such as renewable source based polymeric materials attract great 

attention1. Even though sustainable polymers share in the commercial polymer market is nearly 5%, they 

still have a great potential in numerous applications such as printing inks, textile, paints, food containers, 

packaging, adhesives, memory foam pillows and plastic cutlery. Vegetable oils are the most promising 

renewable raw materials for polymers because of their ready availability, inherent biodegradability, and 

their many versatile applications. Generating different polymerizable groups such as epoxy, aldehydes or 

carboxylic acids through the chemistry of the double bond on the backbone, is one of the major advantage 

of vegetable oils2. Epoxidized oils which are derivatives of vegetable oils, are the most commercially 

available chemically modified oil in the world at a relatively low price. Because of their reactive epoxy 

groups, they provide desirable functionalities that can be used in thermoset, adhesive or coating industry. 

Polyurethanes (PUs) are polymers that typically synthesized by polyaddition of disocyanates and polyols. 

Since the polyol contributes the majority of the weight of polyurethane, makes the full or partial substitution 

of polyols from biorenewable resources in order to increase the bio-content of PUs a promising approach3. 

With the ring opening reaction of epoxidized oils the desired polyols for PU synthesis have been achieved. 

In this study, we produced bio-based PU nanocomposites from epoxidized grape seed oil and 

nanofibrillated cellulose (NFC). 

 

2. Experimental - The main stages of the study involve production of nanofibrillated cellulose, synthesis 

of epoxidized sesame seed oil (ESO), preparation of bio-based nanocomposites and investigation of their 

performances.  

 

3. Results and Discussion – ESO bearing a low content of hydroxyl groups reacted with isophorone 

diisocyanate (IPDI) to produce cross-linkable elastomers. The process involved the reaction of free 

hydroxyl groups of ESO with isocyanante followed by crosslinking through ring-opening reaction between 

urethane and oxirane at 100°C temperature. When the ESO/IPDI ratio kept at 70:30 (w/w %). tensile 

strength and a modulus of about 0.56 and 0.18 MPa, respectively. With the addition of 3% NFC tensile 

strength and a modulus increased to 2.27 and 4.19 MPa, respectively. With the increasing amount of NFC 

loading elongation at break and oxygen permability of the nanocomposites decreased from 61% to 49% 

and 0,00078 to 0,00014 (cm3/(m2.day.kPa)), respectively. It is attributed to the possible reaction of –OH 

groups of NFC with IPDI. 

 

4. Conclusions - A biobased NFC/PU nanocomposite was successfully developed by curing ESO with 

IPDI as a hardener. With the addition of NFC mechanical and barrier properties of the nanocomposites 

improved. 
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