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Introduction 

Recently, nanocomposites of TPU have been developed with the inclusion of several 

nanoparticles. This paper demonstrates the preparation of TPU nanocomposites with 

renewable nanoparticles,microcrystalline cellulose (MCC), Initially, MCC was dispersed in 

water and was sonicated. The composites have been prepared by dispersing MCC in polyol 

precursor using a proprietary method, and further polymerized with diisocyanate and chain 

extender precursors 

via reactive extrusion 

processing. 

Results and 

Discussion 

In the reactive 

extrusion process, the 

MCC volume fraction 

and isocyanate index 

were varied. TPU 

nanocomposites tensile properties were measured, as shown in Figure 1 (left). The tensile 

strength revealed an increase of approximately 28% with respect to the blank TPU at a very 

low MCC nanofiller fraction  (0.8 wt. %). Results from thermal analysis using differential 

scanning calorimetry (DSC) (Fig.1 right) indicated a slight increase in glass transition 

temperature (Tg) of the soft segment (SS) microphase with the addition of cellulose. 

Meanwhile, the broad endotherm (150-200°C) associated with the  melting of paracrystalline 

hard segment (HS) rich regions  become broader, suggesting that the very polar cellulose 

preferentially associates with the HS, and in doing so partly hinders the HS from ordering 

(1,2). 
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Figure 1:Stress-strain curve (left) and DSC thermograms (right) of TPU/ 
MCC nanocomposites 
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