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Effects of cellulose nanocrystal addition on the properties of
polyhydroxybutyrate-co-valerate (PHBYV) films

Abstract

Polyhydroxybutyrate-co-valerate (PHBV) is a biodegradable
and thermoplastic biopolymer which can be produced by a
species of bacteria. This biopolymer has remarkably been
noticed by scientific and industrial associations due to the
similar properties with polypropylene. In spite of greater
benefits than petrochemical polymers, the use of PHBV is
limited due to the high-cost production process and low range
of physical and mechanical properties. One solution to
overcome these problems is to utilize nanoparticles as
reinforcement. In this research, PHBV nanocomposite films
containing cellulose nanocrystals (CNC) has been provided.
The effects of adding nanoparticles on the mechanical
properties such as tensile strength and elongation, dynamic-
mechanical properties such as modulus and tan o were
studied. Also, morphology and thermal features by scanning
electron microscopy (SEM) and differential scanning
calorimetry (DSC) were investigated, respectively. For this
purpose, CNC with ratio of 0, 1, 3 and 5 wt% were added to
biopolymer matrix; then nanocomposite films were obtained
by solvent casting method. After adding nanoparticles, the
tensile strength and thermal stability of the PHBV/CNC
composite films increased and the elongation decreased. SEM
observations showed that the existence of large amount of
nanoparticles (3 wt%) are strongly agglomerated in the
biopolymer matrix. This leads to a decrease in the mechanical
properties of the composites for more than 3% by weight.
Finally, the results of this study showed that CNC is an
effective reinforcing agent for modifying physical and
mechanical properties of biopolymer composite films.

Keywords: nanocomposite, polyhydroxybutyrate-co-valerate,
cellulose nanocrystal, bio-polymer, green composite.

A.R Ashori'*
A. Shahreki?
S. Ismaeilimoghadam?®

! Prof., Department of chemical
technologies, Iranian research
organization for science and technology
(IROST), Tehran, Iran

2PhD student, Wood composite
products, Faculty of natural resources,
University of Zabol, Zabol, Iran

$PhD student, Wood composite
products, Faculty of natural resources,
University of Tehran, Karaj, Iran

Corresponding author:

ashori@irost.ir

Received: 2019/02/11
Accepted: 2019/03/04


mailto:ashori@irost.ir

