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Abstract

The structural properties of extruded cast filmgpoly-3-hydroxybutyrate (P3HB) and poly-
3-hydroxybutyrate-co-3-hydroxyvalerate (P3HB-co-3HWvere analysed by Raman
spectroscopy. A sensitive band for the side chath@3HV was found at 844 ¢h{vCC,vC-
COO0). Using an internal standard at 110I'cwC-O-C, pCHs), a model for calculation of
the 3HV content was developed. This was based alysisa of samples with a 3HV content
of 0-12 mol%. Additionally, P3HB-co-3HV samples wetempered in order to create
different degrees of crystallinity. The induced pes in the Raman spectra were analysed.
The Raman model to determine the degree of criystgliconsiders the sensitive band at
2999 cm® (valCH,) and the internal standard at 1059%crvC-O, vC-CHs, pCH,). The
investigated crystallinity was in a range of 0.6860

1 Introduction

Biopolymers are currently the subject of ongoingesgch to develop sustainable packaging
solutions. Thermoplastic biopolymers are of paféicunterest, and their properties are
continually being improved. Besides thermoplastapblymers synthesised from lactic acid,
other materials such as aliphatic polyesters anlgspocharides generated by plants or
microorganismscan be used. Among these, polyhydroxyalkanoatel@\§p are particularly
promising and are the focus of this work. PHAs exgracted from renewable resources and
are biodegradable, water-insoluble and exhibit ritogriastic propertie$. They can be
produced by microorganisfsrecombinant bacteria, genetically engineered tplam by
anaerobic digestion of biological wastesing agricultural raw materials as resourc@bey
have the advantage of being fully degradable byebiac fungi or algae, with the degradation
products being water and carbon dioXideHAs are produced from various hydroxy-
alkanoates; the molecular mass ranges from 50-kD&J PHAs have a high degree of
polymerisation and crystallinity (55-80% and are optically active, piezoelectric and
isotactic’ Challenging, however, is their limited availalyilion a large scale and also the
inadequate structural and mechanical properti¢iseofinal films.

Depending on the monomer units, PHA films with aevivariety of mechanical properties
can be produced - from hard crystalline to eladtie incorporation of a long side-chain, such
as 3-hydroxyhexanoate (3HH), into an otherwise lgighystalline poly(3-hydroxybutyrate)
(P3HB) leads to reduced crystallinity and increafiexibility.” An increasing amount of a
longer side chain (shown for 3-hydroxyvalerate (3HMwers the melting temperatutdn
order to alter the morphology and thereby imprdwe final properties of PHA films, longer
side chains can be incorporated.



Download English Version:

https://daneshyari.com/en/article/7822032

Download Persian Version:

https://daneshyari.com/article/7822032

Daneshyari.com


https://daneshyari.com/en/article/7822032
https://daneshyari.com/article/7822032
https://daneshyari.com/

