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WHAT IS A BIO-POLYMER OR BIO-PLASTIC?
• Biodegradable polymers and plastics have been around for decades –
examples include polylactic acid (PLA), made from sugars or glucose, and
polymers based on starch and regenerated cellulose
• Bio-based polymers and plastics may or may not be biodegradable, but
are made from feedstocks that originate at least in part from biomass
• Early efforts to develop biodegradable plastics were driven by concerns
over plastics waste and ‘litter’ related issues
• More recently, the main driver for bio-plastics – biodegradable or
otherwise – has been the recognition that renewable feedstocks will be
required to replace fossil-fuel-based feedstocks
• This paper will focus on bio-based/non biodegradable polymers
Source: Tecnon OrbiChem
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BIO-PLASTIC GROWTH IS EXCEEDING EXPECTATIONS
• Global capacity for biobased non-biodegradable
polymers is forecast to
increase 640% between
2011 and 2016
• Most new capacity for all
biopolymers will be built in
Asia and South America
• In 2016, Asia and South
America will account for
more than 90% of forecast
global capacity
European Bioplastics forecasts
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BOTTLES & TECHNICAL APPLICATIONS LEAD GROWTH
• Use in bottles is forecast
to grow almost 900%
from 2011 to 2016
• Technical applications
including automotive will
increase by almost 490%
to 2016
• Bio-based nonbiodegradable use in
technical applications
expected to grow 6 times
in 2011-2016
European Bioplastics forecasts
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NEW DRIVERS FOR TECHNICAL BIO-PLASTICS
• Bio-plastics have been driven by ‘green’ issues:
o The need for renewable feedstock sources as fossil-fuel-based
feedstocks diminish
o The desire by end-product manufacturers and brands to
demonstrate ‘green’ credentials
• New strategic incentives are emerging:
o The need to secure supply of feedstocks that will become
increasingly tight with growing ethane cracking – notably C3 and
C4 streams
o The need to improve competitiveness by differentiating product
offerings
o The need to add value by exploiting technology strengths
• Recent investments, alliances and M&A activity suggest bio-plastics
have become more than just a ‘green’ option for chemical companies
Source: Tecnon OrbiChem
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NEW TRENDS IN TECHNICAL BIO-PLASTICS
• Chemical companies are forming alliances or joint ventures with biotech specialists to bring new processes and feedstocks to market:
o Rhodia (Solvay)/Avantium
o Toray/Ajinomoto
o Lanxess/Gevo
o Mitsubishi Chemical/Roquette
o Toray/Gevo
o Invista/Arzeda

Bio-based polyamides
Bio-based polyamide
Bio-isobutanol supply
Bio-based polycarbonate
Bio-paraxylene supply
Bio-butadiene supply

• Chemical companies are working with downstream processors and
end-product makers to secure niche markets:
o Mitsubishi Chemical with Faurecia to develop automotive interior
applications for PBS by 2014
o Toray with Canon - office/business equipment made with exterior plastic
parts in PLA
Source: Tecnon OrbiChem
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NEW TRENDS IN TECHNICAL BIO-PLASTICS
• Chemical companies are partnering or buying their counterparts to
develop synergies or build position in bio-plastics
• Examples include:
o Agreement to collaborate between Mitsubishi Gas Chemical and
Solvay for bio-based polyamide
o Acquisition by Arkema of Hipro Polymers and Casda Biomaterials,
both in China, makers of bio-based polyamide 10,10

• In some cases, these collaborations extend to multiple partners and
sites and substantial investments in new capacity
• An example is the PTT Global Chemical and Mitsubishi Chemical
joint venture in Thailand for PBS, due on-stream in 2015
o This involves investments and partners/suppliers in North America
including Myriant and Bioamber/Mitsui & Co
o Succinic acid and BDO plants may later be built by BioAmber and
Mitsui & Co in Thailand, in conjunction with PTTMCC
Source: Tecnon OrbiChem
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PTTGC/MCC PARTNERSHIP IN THAILAND
49%
PTT

46%
PTT Global Chemicals

Myriant

50%
50%
MCC

PTTMCC

PBS (Polybutylene Succinate)
mid 2015

50%

New JV
50%
BioAmber/Mitsui
Source: Tecnon OrbiChem

Bio Succinic Acid
~ 2015
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BIO-POLYAMIDES – IN PRACTICE
• DSM EcoPaXX polyamide 410 based
70% on bio-feedstock used by
Mercedes-Benz for the engine beauty
cover in the new A-Class
• BASF glass-fibre reinforced Ultramid
Balance polyamide 610 used for
quick connectors for fuel lines by
automotive supplier
A. Raymond
• DuPont Zytel polyamide 1010, more
than 60% bio-based, used for diesel
and biodiesel fuel lines by automotive
supplier Hutchinson.

Source: Tecnon OrbiChem
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BIO-POLYCARBONATES – RECENT NEWS
• Teijin announces enhanced heat and impact resistance for Planext biopolycarbonate, based on isosorbide. It expects to expand capacity to 3
ktpa at Matsuyama, Japan ‘within years’
• Mitsubishi Chemical has started production of Durabio biopolycarbonate, based on isosorbide, at Kurosaki, Japan. It expects to
raise capacity to 20 ktpa by 2015
• Bio-polycarbonates are made with isosorbide in place of bisphenol A, in
a process that avoids the use of phosgene. Both features are used as
selling points
The process for production of
bio-polycarbonate Durabio
from isosorbide
Source: Mitsubishi Chemical

Source: Tecnon OrbiChem
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UPR INNOVATIONS – THINGS ARE CHANGING
• New generations of composite resins are responding to consumers’
requirements to be green in several ways. Companies are trying to
differentiate themselves by employing these measures
• There are now composites which have low styrene emissions - even styrene and
cobalt free resins, although price and performance may still be a barrier
• There is limited re-cycling of composites by such as the European Composites
Recycling Services Co. which uses composite waste in cement manufacture
• There are partially sustainably-sourced composites, such as the DSM material
described below, used for this high-speed bicycle
The shell of this Velox2 was constructed
with DSM’s Palapreg® ECO resin. 55%
based on raw material from bio sources.
The Velox2 is a bicycle designed for high
speeds of over 100 km/hr.
Source: Tecnon OrbiChem
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BIO-POLYURETHANES – NEW FEEDSTOCKS
• Investment in bio-based polyurethanes is increasing:
o Cargill soy-based polyol used largely in flexible foam applications
o Croda has launched a bio-based polyester polyol for high
performance PU elastomers
• Several companies are building plants to make bio-succinic acid
which can be converted to 1,4-butanediol
o BioAmber, first to market with a small plant in France
o Myriant, starting production in Q2 2013
o Reverdia, a jv of DSM and Roquette, started in December 2012
o BASF and Purac, to start production early 2014

Source: Tecnon OrbiChem
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CONCLUSIONS
• Use of bio-plastics is growing much faster than had been forecast
• New capacity is predominantly being built in South America and Asia
• Environmental factors are not the sole driver for growth
• Niche applications in high-value end uses are providing a strategic
incentive for companies seeking to add value, build on technology
strengths and differentiate their polymer offering
• Bio-feedstocks may also provide an alternative source of petrochemical
streams that will be left in short supply as ethane cracking increases
• Alliances between chemical companies and upstream bio-feedstock
providers are supporting downstream development
• Collaborations between chemical companies and downstream
processors/end-product makers are resulting in real commercial
applications in high-value sectors such as automotive and E/E
Source: Tecnon OrbiChem
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