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Evaluation of thermo-mechanical behavior of new bionanocomposites based on PCL-grafted cellulose

nanowhiskers
1- Acid hydrolysis 2 — Compatibilization 3 — Processability
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L = 150-200nm Grafting from approach : Melt-blending in a mini-
. d = 6-8nm ROP from the surface extruder/ Injection
Ramie fibers Aspect ratio ~ 25 Cellulose hydroxyl groups Dispersability In oL High mechanical
nanowhiskers apolar solvent properties
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Introduction

To answer to the growing demand In « green » polymers, more research are nowadays focused on development of biodegradable nanocomposites. Especially,
cellulose nanowhiskers (cnw-based nanocomposites are increasingly studied owing to the nanofillers biodegradability, renewabillity, low cost, natural abundance,
anisotropy and nanometric size. In this study, both polymer matrix and nanofillers are biodegradable.

Results & Discussion

PCL/Cellulose nanohybrids Mechanical properties of PCL/cnw materials
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Grafting from approach : ROP from the surface hydroxyl groups Pooon0
Following these polymerization conditions, high recovery yield was reached, o :
up to 85%. Grafting efficiency was shown by improvement of dispersability of T
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PCL-based nanocomposites filled with cnw(-g-PCL) were prepared by melt- . _ JJ

blending in a mini-extruder at 120 "C at 150 rpm for 10 minutes. To fill PCL with
crude cnw, the nanoparticles were isolated from water by a freeze-drying step.
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Conelision

To avoid the formation of aggregates, cnw were previously coated by ring-opening polymerization of e-caprolactone promoted from the hydroxyl groups present on

cellulose surface. In order to compare their properties, cnw grafted or not were introduced in PCL matrix by melt blending in a mini-extruder. A huge improvement of
storage modulus behavior was noted for nanocomposite materials filled with a tiny amount of CNW-g-PCL. Interestingly, a solid-like behavior was observed by
rheological analyses more likely due to the formation of a polymer physical network. Clearly the unigue combination of fine nanofillers dispersion and physical chain
network formation contribute to obtain a substantial positive effect on mechanical performances.
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