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12 3

19 35
12 4

05 35
07 0O
12 5

09 30
15 060

12 6

KL#878

KL#1723
7 50
Holiday Inn  City Center

11 30 VLAR

Bart Tambuyser

18 00O Interserroh
Joran Reske  Ulrich Kinner
Holiday Inn  City Center



09 00 12 0O Syrsgtaenmn ¢ Wast e
Bruno De Wil d

14 30 16 30 Or gani c S\Matset ne
Brecht DRANCDO
Bruno De Wil d

Holiday Inn  City Center
12 7
09 00 11 0O
14 25 15 35 #8328

16 35 18 25 55 #
Minneapolis
Marriott Hotel  City Center

12 8
09 00 11 O 0Cagill Dow Polymers Marriott
Hotel
PLA

14 00 17 0O Minneapolis



Marriott Hotel  City Center

12 9
Marriott Hotel City Center
12 10
09 35 23 30 # 9 Blikineapolis
Honolulu Hawaii
HA#9
7
Sheraton M oana Hotel
12 11
12 12
Sheraton Moana Hotel Hyatt Regency
Waikiki
15 00 20 0O Intefndtienal Bcitenkific Workshop on

Biodegradable Polymers and Plastic and 9th
Annual Meeting of the Bio/Environmentally
degradable Polymers Society.

17 00 18 00O

17 00 18 0O
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12 16
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09 35 13 30 NW# 9
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18 15 21 35 N W# 7
VLAR
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VL AR
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2,750
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6 0 35
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Bi odegradabl e plastic bag
PE
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DSD DSD

DSD

()

()
)
¢ )
1.
2.
3.
)
DIN CERTCO

| BAW

certificate

(IBAW-Logo)



( ) Kassel

Kassel
( BDP)
2000 2 2001 7
Bayer BASF
coating
BDP
BDP
BDP
BDP

Or gani c SyWatset ne
Organi c Waste

System O. W. S Bruno De Wil d



(1) Reduce

(2)
(3)
Composting

(4)

(5) Land
(3)
(3) (4)
(1)
19914
(Recycling)
15
50 65

Reuse

adgMad Recycl i ng-

Recovery

filling

(3) (4)

Directives

25 45

Recovery

(2) Land filling



COCH

1998
60

1995 2006
75 20009 50 2016 35

(3)
CO CH

Grekgqricul tur'e

Zn 150pCum50pNim 25p@d O. Sppm

Pb 50pHg O. 5pMomlppSme 0. 75ppm
As SppFm 100pEm 50ppm
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1996

486
402 151
1. 1998 600
10
2. 1990 1995 1998
93
30 40
3.
4 . 2000
30
5. 50
) O..W. S
Organi cSWasem .O. W. S 1988
600
1. Laboratory test
(1) Bi adatgri on

(compostability)

1

90



(2) Ecotoxicity test

( 3) CompbstyQanaal yses
2. Consulting Services

(1) Waste Composting

(2) | nt e gWwaastteed Management
( 3) Managkem@mdani ¢ Wast es
(4) Devel opments to

Compostingeantdi & Digestion

3. DRANCO
Bi ogas Humus-1i ke

Product
4 .

| SO CEN DI N

ASTM
| SO14851

14855 14852 6

( Biomass) 90

12

12 2mm 90
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BPI DI N

DRANCO
O. W. S.

DRANCO
DRANCO- SEP

50 58
6 0

2 3
DRANCO
DRANCO- SEP
20
O. W. S. 1984

1992 2000
7 DRANCO

13

O. K. g@ompo

55
50
15 40
5
Gent DRAN
2000



Brecht

2
5
15 30
120 170
) O. W. S
)
)
)
)
Cargill Dow

1992
5
1993 Sal zburg
30
&4 00
50 55
20 30
50 6 5

1/ 3

(polymers)
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"PLA”

PLA 140,000

PLA
PLA

PLA

(PS/PLA) (PET/PLA)

PLA
500,000

15

2001

PLA



(1) reduce reuse

(2 recycling
(3) composting
4) resoeur

recovery
5
(6)

70 60 40 /'t on
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county

1 1 7,00 /| t on/
2 150, 000 /| t on/
3 100, 00O /| t on/

50 / t on
25 / t on
25 [/ t on

N W DN PR

10 / t on
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P H
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P H

N. P. K
PCB
®Gr een wast e
@ Food wast e
©) wet and soiled paper
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Dennis Kitch

Di oxin
Recycling
)
CGr gi | | Dow 2000
Bl air MWAPonNnt

2000 8

pol yester
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) Kassel 2000 2001
14

Bi obi n

) Recycling

2001
) 2000 The
Basic Law to Create a Sustainabl e

50

Japan ORgamgrCccti nigatAsosnoc JORA
2000 8 1

1990
Japan Biodegradabl e
Society2000 Gr een
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Pl a
( ) TOYOTA 2000 10 20
PLA

( ) Di oxi n

Recycling

EnvironmentallyBi odegr aldyvimér Rssoci ati on

Dennis Kiech

( )
( )
() 2005

30
100

22



(

(

)

)

2010

"Zeraodtal l
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PCL

Starch
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Biopol IClI | PHBV 8.00~10.00

«C 7))

CPPA PCL 3.00( /)

Solvay

TONE UCC| PCL 2.70( I )

EcoPLA PLA 1.00~3.00

Cargill «( /)

LACEA PLA 800( /kQ)

LACTY PLA 800( /kg)
_ Aliphatic

Bionolle | Showa 600( /kQ)
Polyester
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3,000

C /7))
_ 113,500
EcoPLA PLA Cargill _
(mid-1996)
Biopol PHBV ICl 5,000~10,000
Union
Tone PCL 4500
Carbide
PVOH Air Product | 70,000~90,000
Bionolle Polyester Showa 3,200
Mater-Bi Novamont 23,000
Planet Planet 4,500
230,000 /
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C /7))
Biopol PHBV |Cl --
Bionolle Polyester Showa 3,000
Mater-bi Starch Novamont --
LACTY PLA Shimadzu 100
LACEA PLA Mitsui Toatsu 100
3,200 /

Polymer Developer Trademark Key Components
Name(s)
Avebe L Starch-based blends
BASF _ Polyesters,Polyaspartic
acid*
Bayer BAK 1095- _
PEA Polyesteramides
Biopac* Biopack  Extrusionable Starch
Materials
Biotec L Starch- based blends
Boehringer, BPI, Ethicon PLA/PLGA Polyesters
Deutsche Gelatin AG Gelatin Polypeptide(Proteins)*
EMS Chemie/Battelle Amylose*  Extrusionable Starch
Materials
EPI DCP™ Polyethylene/Additives
Fermentation I nstitute PHB Polyesters
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FlunteraAG

|droplast
Mazzucchelli
Fortum Qil
Novamont

Novon PolymersAG

Solvay
Storopack
Sunstarke

Technicoat

TubizemPlastics(Rhone

Poulenc)
United Paper Mills

copolymers

FlunteraPlast Extrusionable Starch

Hydrolene
Poelait™
Mater-Bi ™

Novan

Potato starch*
Tech-No-
B agTM
Cedllulose
acetate

Materials

Poly(vinyl alcohol)*
Cellulose acetate
Poly(lactic acid)
Starch-based blends
Extrusionable Starch
Materials
Poly(caprolactone)
Foamable Starch Materials
Foamable Starch Materials

Polyethylene/Additives

Modified Cellulose

Cedllulose derivatives

*Materials soluble in water media

Product s

Counci |

l nternati onal

Bi odeg

| nBSR1li t ut e, U. S. Compost

USCC

28

Compostabl e



BPI USCC

ASTM 1999
ASDM400-99
Specifications for Compost

Pl asti cs 8
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ASTM

bi omass

ASTM D6400-99
()

1
2
3

¢ )
1.
ASTM D6400-99

ASDM400- 99

2 .
1 BPI

2 BPI
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BPI et St7.t h
Suite 41¥%gr kNewNY 10019, USA

Scienti fwcCBmlmi €t ee.

1. cover |l etter
2 .
(1)
(2)
100 % | R X-ray
(3)
(4) mi ner al i zatdiosni nt egrati on

ASTM D5338-98
ASTM D6400-99 6. 2
(5) ecotoxicity A S
D6400-99, 6. 4
ASTM D6400-99 6. 4.1
(6) ASTM D6400-99

(7)

(1)
(2) ASTM D6400-99

31



(3)
(4) / /

4 .
(1)
a . 5,000
b . DI' N Ce“OKco
Comp’ost 1,200
(2) Licensing Fee
gross sal es 0. 5%
)
1.
2.
BPI BPI
3.
ASTM D6400-99 8
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( YASTM D6400-909

BPI

Compostability
| SO 14850
14852 14853 14855
100%
ASTM D6400-99

() 180
365
14
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2. 0mm (10 %

DIN V54900 EN
13432 EN13432:2000 —

Packagi ng—Resqufiorrenpeanc k agi ng
recoverabl eompostghgdegdabdation. Te
scheme and evateatadhiomralt mecceptance
packagi ng.

| SO TC61/ SC5/ WG2 2
| SO CD 15986. 3

( ) Gr e goohrlymaBn n SRI
| actic &acBdpropanedi ol succ
aci d
| actic |aci d40 0.5

1, 3-propane@Dol 0.145
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1200

succinic acid

( ) Shinji Ogiatwsau i Qvhemi cal s
Mitsui PLA MCI

lactic acid ( )

l‘i Catalyzt ( )

Oligomerization
v [—>HO
Pelletizing( )

.

Crystallization ( )

'

Inert Gas Solid-State
( ) —® Polycondensation [ > I?ffluent Ga)s
PLA ( )
D-lactic
lactide.
( )Keio Yamanaka Kanebo Gohsen
Kanebo 10 PLA PLA

Kanebo

35
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melting spinning Lactron

Kanebo
100 Lactron
70
20
Lactron
<120
( )Gerad Scott Aston University
Polyolefins — 0x0-biodegradation
heterocarbon alkyl polyester

— hydro-biodegradation
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polyolefins heteroatom polvmer

0Xx0-biodegradation hydro-biodegradation
l (slow) l (fast)
acids, esters¢al cohols sugar, acohols, acids
CO, bhiomass ( )
humus ( )
15 PE
bioassimilation (1)
PE (2
PE
cytochrome P450 0°,
(°OH
ASTM

(Aan Organic Recycling
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(

)

4,

Recycling

(1)  ISOTC207

Organic

Organically Recyclable

1ISO 9000 1SO 14000

(2) U. S. Composting Council USCC
Test Methods
for Evaluating Composting & Compost TMECC
10 100
USDA
(3)USCC
TMECC

(4)
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(1) 1SO 9000

(2) USCC
USCC
(QUSCC (Compost
Professional Credentials Committee)
2000 11
(4) | SO | SO

IBPI/USCC/DIN Certco/OK Compost

/
(Japan Organic Recycling Association
JORA) 2001
JORA /
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6.
1.
8.
)
1
2.
3.
(1)
2)
4. Carbon
Emission Credit, CEC
CEC
5. CEC /
har moni zati on
(
)
6 .

7. (USGC/ Bi o Materials Team A
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1 reduZeReuse
3 materi al recycling-composting

S 3 4
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coating

carbon s

2000

J ORA)

Cargill-Dow

2002
Du Pont Bayer....
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I nk

2002
2001

50



CO

(recycling-based soci e

VLAR DRANCO
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Cargill-Dow (pilot)

CO2



