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9
SBT= starch-based thermaoplastic; BPUR= biopolyurethane
PHA= polyhydroxyalcanoate PBS= polybutylene succinate
PLA= polylactic acid BPP= bio-polypropylene
CEL= cellulose polymers PBAT= polybutylene adipate-terephthalate
BPA= bio-polyamide BPC= bio-polycarbonate
BPE= bic-polyethylene PEST= polyethylene succinate terephthalate
PTT= polytrimethylene terephthalate PTMAT= polytetramethylene adipate-terephthalate
PCL= polycaprolactone TPE= thermoplastic elastomer
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4[ BIO-BASED POLYMERS }—

Polymers extracted Polymers synthesized by means Polymers produced by
from biomass of bic-intermediaries (from microorganisms
| | renewable raw materials)

| Polysaccharides | | Lipids. ‘ |

Diverse polyesters Bacterial compounds
Polylactate (Ex. PTT, PBT,
Proteins (PLA) PBAT, PBS)
| Polyhydroxy- *anthan
Bio-polyamides alkanocates Curdian
Qils Bio-polyurethanes (PHA) Pululan
ANIMAL WVEGETAL Fats Bio-polyolefins
Casein Soy Waxe
Collagen Gluten
Gelatin Zein
Milk whey
Muodified starch-based bioplastics.
(pure or blends)

—| Com, potato, wheat, etc. starch ‘
Modified cellulose-based

bioplastics (pure or blends)

—| Lignocellulose (wood, cotton, etc.) | [

Modified lignin-based bioplastics
—i Gums (guar, alginates, carragens, pectins) | (pure or blends)

—i Chitins and Chitosans I:l Biopolymers in the

bioplastic industry

(Queiroz, Collares-Queiroz, 2009) s yoly s glgil =¥ —Y JSC&
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3,90 6oL ldls (oSS Glo il 5l xmms oolils lsie 4 de SIGIIT uSTgjum Ly
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(Srivastava, 2005
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.(Queiroz, Collares-Queiroz, 2009) s ls ;L5 by Jlw 90 sga> Hlugp b iz 5l 2138 olge

(Chen, 2009) ;> ,o PHA susSody slacs o —V-) Jouo

Production scale

Company Types of PHA (t/a) Period Applications
ICI, UK PHBV 300 1980s to 1990s Packaging
Chemie Linz, Austria PHB 20-100 1980s Packaging & drug
delivery
btF, Austria PHB 20-100 1990s Packaging & drug
delivery
Biomers, Germany PHB Unknown 1990s to present Packaglpg & drug
delivery
BASF, Germany PHB, PHBV Pilot scale 1980s to 2005 Blending with Ecoflex
Metabolix, USA Several PHA Unknown 1980s to present Packaging
Tepha, USA Several PHA PHA medical 1990s to present Medical bio-implants
implants
ADM, USA. (with Several PHA 50 000 2005 to present Raw materials
Metabolix)
P&G, USA Several PHA Contract 1980s to 2005 Packaging
manufacture
Monsanto, USA PHB, PHBV Plant PHA 1990s Raw materials
production
Meredian, USA Several PHA 10 000 2007 to present Raw materials
Kanekal,)é?(p;a)m (with Several PHA Unknown 1990s to present Packaging
Mitsubishi, Japan PHB 10 1990s Packaging
Biocycles, Brazil PHB 100 1990s to present Raw materials
Bio-On, Italy PHA (unclear) 10 000 2008 to present Raw materials
Zhejiang ‘Tlan An, PHBV 2000 1990s to present Raw materials
China
Jiangmen B.'lOteCh Ctr, PHBHHx Unknown 1990s Raw materials
China
Ylkemagilisn};andong, PHA (unclear) 3000 2008 to present Raw materials
Tianjin Nothern Food, PHB Pilot scale 1990s Raw materials
China
Shantou Lianyi . . .
Biotech, China Several PHA Pilot scale 1990s to 2005 Packaging and medical
Jiang Su Nan Tian, . .
China PHB Pilot scale 1990s to present Raw materials
Shenzhcellllh(; Bioer, Several PHA Unknown 2004 to present Unclear
Tianjin Green Bio- Raw materials &
Science (+DSM) P3HB4HB 10 000 2004 to present packaging
Shandong Lukang, Several PHA Pilot scale 2005 to present Raw mat.erlals &
China medical
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