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Source: European 
Bioplastics
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Bio-based polymers – 3 types

Polymers extracted directly
from biomass

1. Polysaccharides

(starch, cellulose, gums, chitin)

2. Proteins

(casein, whey, soy, collagen)

3. Lipids

(triglycerides)

Polymers synthesised from 
bio-derived monomers

1. Polylactides

2. Other polyesters

Polymers produced by natural
or GM organisms

1. PHAs

2. Bacterial cellulose

3. Cellulose from marine algae
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1) Polylactides from biomass
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PLLA:  poly (L-lactic acid), PDLA:  poly (D-lactic acid)
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Packaging
materials

Biocomposites

Drug delivery vehicles
including PLA-co-PGA
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Effect of kenaf fibre on heat 
distortion temperature
(HDT) of polylactide

NEC Press release,

February 2003 on kenaf fibre-
reinforced PLA

Elastic modulus

���� 4.5���� 7.6 GPa����

Heat Distortion Temperature (HDT)
� 67���� � ��� 120������ ��

 %&
���������� � �
'��1��'
����� ��
��������2
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properties of 
thermoplastic
biocomposites
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Data from the EU 6th 
Framework
BIOCOMP project
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Source: www.biomer.de

Role of PHB in living organisms: 

* metabolite transport (e.g., 
albumin)

• cholesterol metabolism

• DNA transfer

• protein synthesis

-[O-CH(CH3)-CH2-CO]-
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(Source: Kumar & Minocha, In Transgenic Plant Research; Harwoo Pub)

PHAs from bacterial fermentation – 140 monomers!

=4������� ��������������������	%��� �����������$ $���� ������>(�
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���������	
���������
�����������������������������* ���� ���	
���
�����
����������
��
�������

Source: www.biomer.de

Production of polyhydroxybutyrate (PHB)
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Solutions – add processing additives (e.g., nucleants), 
use plasticisers and other processing aids, utilisation of 
PHB-co-HV as a more flexible polymer.

-[O-CH(CH3)-CH2-CO]-
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Figure 11.6: Structure of the polysaccharide components of starch, amylose (a) and 
amylopectin (b).

-500-2000 glucose units

- � -link in amylose makes it flexible and 
digestible

sources for polymers 
from corn, wheat, 
potatoes, etc

Biodegradation through
enzymatic attack at the 
glucosidic linkages

Estimated 60 million 
tonnes extracted per 
annum
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Mitsubishi Motors develops Green Plastic: a 
bamboo-fiber reinforced plant-based resin for 
use in automobile interiors (February 2006)

An automotive interior
material using a plant-based
resin, polybutylene
succinate (PBS), combined
with bamboo fiber. 
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Furfural

Furfuryl alcohol
Polymerisation with a weak acid in 
combination with non-woven fiber mats

Results from the Biocomp project: Furan resins and hemp
fiber mats:

,�$%�2���$%�3�����2��������� ������?
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� Information portal on biopolymers: www.biopolymer.net

� Information portal on biocomposites: www.n-fibrebase.net

� GBiodegradable Polymers for Industrial ApplicationsG, Smith R., CRC 
Press, 2005.

� GGreen Composites: Polymer Composites and the EnvironmentG, Baillie
C., Woodhead Publishing, 2004. 

� GNatural Fibres, Biopolymers and their CompositesG, Mohanty A. et al.,
Woodhead Publishing, 2005.

� Biopolymers, Volume 4. Polyesters III, Applications and Commercial 
Products, Doi, Y. and Steinbuchel A., Wiley, 2002.

� Belgacem, M.N.; Gandini, A. Monomers, Polymers and Composites from 
Renewable Resources, Elsevier, 2008
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