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78 kR - Polyhydroxyalkanoates, WIKIPEDIA(2018/03)

W= ~ v " PHAS 4 ¥ 537 4% j#(Bacillus subtilis)
PHAs d »> 8 fi* 2 5 irdajied $ kg 74 2 > B> 2 A ¢ 42(Bio-Based Materials) cr—
fEoFREPHAS B At g RABRB T A5 7 AfRchFl > FL RS HRBAEHE o B
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Microorganism

Carbon
o 4jsource
Biomass
Co,
H,O
/ \ /
O,
F’(3HB) Microorganism
Organic acid 3
(dlmer monomer)
Adsorption
and A "
Hydrolysis) PHA-degrading enzyme SSo o on
(PHA depolymerase)
Primary degradation Ultimate degradation
(Enzymatic degradation) (Microbial metabolism)

7L ki - Biodegradability of Poly(hydroxyalkanoate) Materials, Materials 2009, 2, 1104-1126
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j$_2016 = Chris Sherrington % X 3 % & Plastics in the Marine Environment — < ¥ % % » &
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PLASTICS IN THE MARINE ENVIRONMENT: _
WHERE DO THEY COME FROM? WHERE DO THEY GO? evnomia sl

N

TOTAL PLASTIC
EN'ERING THE MARINE

12.2

Million tonnes

<]\ per annum

LAND BASED - AT SEA FISHING LITTER - 1.15 b
: o OCEAN
. W SURFACE

18kg/ km?
(1% of total)*

av
>'¢‘va;,».',..:.\» Ny . AL

PRIMARY
MICROPLASTIC - 0.95 wmitiion tonnes per anaum

{

i‘l'
SEA FLOOR
70kg/ km? (94% of total)

o Do 2R N . o DAL AN . Pl W

MARINE COSMETICS ROAD i’u l()NG TEXTILES PELLI VEHICLE
PAINT PAINT SPIL \s TYRE DUST

F 4L k& : Plastics in the Marine Environment, Dr Chris Sherrington(2016/6/1)
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Current 2020 2025 2030 2025 2030
Waste classification targets targets proposal CEP|proposal CEP|proposal proposal
ppwD WFD H 3 ENVI ENVI
Municipal waste Recycling/re-use 50% 60% 65% 65% " 70% "
Landfill {mao.} 100 597
Packaging waste 55-80% 65% 75% 70 % 80%
Paper, cardboard 60 % 5% 85% 0%
Plastic 225% 55% 60 %
Glass 60 % 5% 85% B0 % 90%
Ferrous metals 50% 5% 85% B0% 90%
Aluminium 75% 85% 80% 20% 75% 85%
Wood 15% 60% T5% 65% 80%
Bio-waste 65% T0%
Construction Recycling/ i
waste re-use 70%

PPWD  Packaging and packaging waste directiva, 2005,/20 EC
WFD Waste framework directive, 2008/98 EC
CEP Circular economy package, COM(2015)595, COM(2015)596
ENVI Environment Committee, European Parliament
1) Recydling targets
2)  Landfill ban on separately collected plastic, metal, glass, paper, cardboard and biowaste
3)  New definition of point of measurement
4)  Including a minimum of 3% (2025) and 5% (2030) of total municipal waste preparaed for re-use
Estonia, Greece, Croatia, Latvia, Malta, Romania and Slovakia may obtain five additional years for the attainment of the 2025 and
2030 targets.

F L &k : The EU Circular Economy Package and The Circular Economy Coalition for Europe
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1980 & = » &= ® ICI = & (Imperial Chemical Industries Ltd)® ## 4] * Alcaligenes eutrophus
Flad # pE AR 0 20§ § #(Glucose) & 3 ik (Propionic acid) & &t > 2 & P3HB chkjis > b P
Bt ppd A HPHA R & & & 5 T Biopol o 76k Monsanto 2 7 B T H 4 A ¢rr g § 1996
£ PER 44 2 PSHB ¥ i@ * Biopol s 1% &£ B ® 317 422001 &£ Metabolix = # = Monsanto
2§ T 7 P3HB ¢4 & 52 Biopol 7 0@ * > 4 Biopol 2 A 22 4 & 4 » Metabolix ## T
B ehPHAs &34 2 2 & 53 7 - 2007 & Metabolix ¥2 ADM(Archer Daniels Misland) = # &
Fdzd- B —Telles T4 ¥ #7e% 5 t—Mirel &7 PHA & menfmdl > 5= & (51
2012 & ¥ 4t o
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Metabolix = 7 = F PR 4 7 % ez it 4 2 PHAS eh3 ji=—2009 & Metabolix # % 7 41
* #k ik 37 (Tobacco) & & PHAS thwe B idsk = % i1 » % £ 7 4]* J e Swichgrass( s - &
RAMEZ S RFE2EPFEDIEL TS )R Y &2 PHAs chfljiv

(Z2)A < ART A

i3t Eqra £ 0B T A NA R RO A TR Bk 3R el A AR kAR S
FIPHAS 2L e 7 8 o 3 B8 AR A Flen™ w8 (7 0 ] AT PHA £ 255 %48 3 PHA
£ Ak ki HPHA £ S fFecigts > P PHAGE S RHEA 4 R0 > &+ 5PHA & 3
BHARE V-5 BilERt A EHEWOESATF] o » TR PHA hE S w4 ¥
o J€m 51a PHA (i ch® it bilde @ % £ R X £ 4245 F(Acromonas hydrophilag) » # % -
Bk A FH 2 F 0 A e PR b B R R E B el T 8
* % 3HHX +* &) PHBHHX -

FRDFFIPKO) S E A mad s £ PHA G L ER 3 > P&G 27 & p &
1 Kaneka = @ % 2004 & p¥ it {7 % Nodax ¥ R 7 # it cr4p B # 7 (Nodax 3
Polyhydroxybutyrate-co-hydroxyalkanoates, PHBHx/PHBO/PHBOd) > # ¥ :£ F| & = 7 4441 & % &
YU B 26 F 0 (e gt 3t g 2006 # pE AR 0 2007 E pFP&G 2 F 2 K- PHAS ekt g

% Meredian = # o

= & 1 PHB Industrial > @ » 5 = & #]#& 2 & Pedra Agroindustiral S.A.£2 Balbo Group =
MEE 0 PIERABOR A ST k2 2 PHB & PHVB - 2 % &4 5 Biocycle® - 353+ 2020
£ A i R4F e 3 30,000 o e o
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Production Technology

Chemical Formula Sugar  Nutrients Water
Linear chain of poly (3-hydroxybutyric) acid (PHB)

CH3 (@) Laboratory Propagation Sterilization

— CH — CH2 — C — 0O — Nutrient Brot!

Fermentation

-—
Syrup

[ Microorganism Settling J [ Effluent Treatment ]

Water

Solvent
PHB Extraction 1

Solvent Recovery
A :
Solvent
Solvent

: [ oo R PHE |
74 % &  PHB Industrial (2018/05)
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