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pH 12 50 24
pH 10,1112 37,50 1
5 35%
( )
200mL/g 400mL/g
-~ pH 10 37 1
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( 1.5%)
kg/ 30 12 60 60
( 25% ) (50) (50) (50) (50)
6 4 5 5
m*/ o o
CH; (%) 54 57 67 61
BOD 84 58 87 89
(%) o
11 09 12 16
/ 301 24 36 438
m/ 60274 8000 11917 48219
% 59 58 58
W 8000 1100 1600 7100
(2700 ) | (370 540 ) | (2400 )
(20 30 )
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pH 12

pH 10, 11, 12

1€ xOTHd /
1€ xTTHd

1€ xgTHd
05 x0THd
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05 xgTHd
pz x 0§ xZTHA

1€ xOTHd
1€ xTTHd

1€ xgTHd
0 x0THd
05 xTTHd
05 xgTHd
pz x 0§ xZTHA

pH10x 37 x 1Hr
pH10x 37 x 1hr

1€ xOTHd
1€ xTTHd
1€ xgTHd
0 x0THd
05 xTTHd
05 xgTHd
pz x 0§ xZTHA

5 35%

L€ x0THd
1€ xTTHd
1€ xgTHd
05 x0THd
0 xTTHd
05 xgTHd
pz x 0§ xZTHA

pH12x 50 x 1hr

——

2500 | —*—

1€ xOTHd
1€ xTTHd
1€ xgTHd

£ 2000

—
-

37
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1994 4

2001 4

2001 4
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121103.ppt

Separate collection
of food waste from MSW

From Dr.KIM@BPS symposium 2001

Food waste
box

Effectively separated in the apartment compl aress,
not so in other individual houses area.
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Reduse Plastic Bag Use Underway

in R.O.C. (Taiwan)

in 1997
- 227,000 tons of plastic bags
- nearly 3 billion plastic bags

The Taiwan-EPA

- Waste Disposal Act <Section 7 of Article 10.1> (regulatory control)
- the planned Resource Recycling and Reuse Act

- "polluter pays principle” I
"Plastic Bag Management and Control Plan."

- collection and analysis of basic data on plastic bags

- in depth study of the most suitable means for clearing and dis|
bags

- forecasts of plastic bag production rates

- feasibility studies of recycling and disposal measures
- cost-benefit analyses of disposal and recycling measures

Bureau of Solid Waste Management until Sep.2002
- "bring your own bag" activities

- checkout service and price discounts
- voluntary program o

121103.ppt
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Kassel Project in Germany
- Model for a Dual System for BDP Packaging -

p1'.',§- I||_-; | .
Y

Martin Lichtl i
No.1 KASSEL
Plus

Harald Kaeb
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21103.ppt

75.1 /kg 82.0 /kg 42.0 /kg
PET 101 /kg H9 64 /kg H15
DSD 175 /kg
Interseroh 64 /kg

300 400 /kg j
o

4@ © € -

Australia Brazil Canada Croatia Czech Republic EU
Criteia: 125+3+1 Criteia:15+7
Products: 3000
b_.&\.r By i-ﬂ-& y _I 15 . =
Ll m | i . A
- (J S | @ (S
#‘_‘n_"lf \'b"-'.h..,u* ; y 1 “
Germany Hong Kong Hungary India |srael Japan Korea
Criteia:85+2+39+2 Criteia:68+1+5 | Criteia:62+12+8~10
Products: 2981 Products.4235 Products: 170
T ."-. — — o |
(- | e, @ s
e 4 .-"ﬁ | 15" _3; .I Yo i E
LT e E==| N3
New Zealand North Europe R.O.C.(Taiwan) Thailand Spain Sweden USA
Criteia:17+4+5 Criteia:67+4 Critela:29+3+3
Products: 120 Products:926 Products:213

GEN members@ May 2002 I
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Harmonization

of Certification Systems in the world

Bodeageadabis i T
BPI.":".‘JE @ UE@ @ Italy

Norway
|BAW 6 f'
Germany S e aeuradehlnr i Hgm
Plastics Association
ﬁ r Korea
<
- G SIS L ERMARE N MNES
Japan ame China Republic of China ..-"
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15 x7 105
50 10 x7 70
> 3 x7 21
15 1 7
317
e 45 x7 315
11 x7 77
39 2
vd
300 200
ﬂ, 146 100
15 20 13
ty —> 166 113 279
tly PLA 350 350
15 1t 28
378
95 x11 1 045
19 x1 209
100t/d 15 70
279
L|: 3 x1 33
32 x11 35
N 25 x11 275
343
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1kg-PLA e Eaaaa

Cco2

Wet milling process
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PLA

CcO2

[kg / kg PLA]

4.00

3.00

2.00

1.00

0.00

-1.00 |

-2.00

-3.00

PLA

N20

[kg / kg PLA]

8.0E-04

7.0E-04

6.0E-04

5.0E-04

4.0E-04

3.0E-04

2.0E-04

1.0E-04

0.0E+00

-1.0E-04

13



PLA

e Eaaaa

[MJ / kg PLA]

40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00
-5.00

e Eaaaa

Co2

COo2

Co2
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1)
2)
3)
4)
5)
1
2003.11.20 JORA @.
2 ?
PLLA, PHB, etc. Ecoflex® Biomax®, etc.
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DL-
(ton/year)
Cargil-Dow NatureWorks 140,000
LACEA 500
U'z 100 (1,000)
1000?
TABAGH a.g. 1,000
PURAC
TERRAMAC
L110
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OA

OHM 2003-11 42

USA

Cargill-Dow : 140,000t ( 2001)
Japan

Toyota Motor Co., : 100t

Mitsui Chemical Corp. : 500t CD

Musashino Chemicals : 1,000t (?)
Europe

TABAGH ag.: 1,000t

Purac : ?
Asia

A17
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Fig. 4. Smplified flow diagram and system boundary of PLA production system.
[ ET.H. Vink et al. / Polym. Degrad. Stabil. 80 (2003) 403-19]

160 0

L& kg pofyrre |

Skl My = o ETETECTI e g L e AT [CTR T

BFosEd Mot B F088d st

Fig. 8. Fossil energy requirement for some petroleum based polymers and polylactide. The cross-hashed part
of the bars represent the fossil energy used as chemical feedstock (the fossil resource to build the polymer
chain). The solid part of each bar represents the gross fossil energy use for the fuels and operations supplies
used to drive the production processes. PC=polycarbonate; HIPS=high impact polystyrene; GPPS=general
purpose polystyrene; LDPE=low density polyethylene; PET SSP=polyethylene terepthalate,solid state
polymerization (bottle grade); PP=polypropylene; PET AM=polyethylene terepthal ate,amorphous (fibers
and .Im grade); PLA1=polylactide (first generation); PLA B/WP (polylactide, biomass/wind power scenario).
[ ET.H. Vink et al. 7/ Polym. Degrad. Stabil. 80 (2003) 403-19]
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Fig. 9. Contributions to global climate change for some petrochemical polymers and the two polylactide
polymers. PC=polycarbonate; HIPS=high impact polystyrene; GPPS=general purpose polystyrene; LDPE=low
density polyethylene; PET SSP=polyethylene terepthalate,solid state polymerization (bottle grade); PP=
polypropylene; PET AM=polyethylene terepthalate, amorphous (fibers and .Im grade); PLA1=polylactide
(first generation); PLA B/WP (polylactide,biomass/w ind power scenario).

[ ET.H. Vink et al. 7/ Polym. Degrad. Stabil. 80 (2003) 403-19]
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‘ Poly(L-lactic acid): PLLA

m Bioabsorbable polymer in biomedical application

Biodegradable polymer as a compostable plastic material

Prepared from renewabl e resources (sustainable)

Cornstarch  ——  L-Lacticacid — PLLA
@ Application

1) Biomaterials (implants, DDS)

2) Packaging and consumer goods (fibers and films)

3) Engineering purpose
@ Production

Cargill-Dow : 140,000 metric tons / year ( 2001 )

Toyota Motor Co., Mitsui Chemical Corp., etc. : each 100-500 tons/year
Kyoto Institute of Technology @

Synthesis of poly(L-lactic acid)

A) Ring opening polymerization

CHs, O CH3
ROP I 1
 e—— H O*CH*(‘% OH ( )
o~ 07 CH, o’n"

L-lactide PLLA
B ) Polycondensation

B -1 Solution polycondensation

¢Ha Cat fhs
HO—CH-C—OH ————— H O*CH*S}*>OH (2)
[o) in diphenyl ether O n

B -2 Melt polycondensation
CHa 1st step

: CH3 2nd step CHg
HO*CH*%*OH
(@)

I Cat. I
H‘(O*CH*C%OH a H{O*CH*C*)OH (3)
8 X II y

(6]

oligo(L-lactic acid)(OLLA)

@I SI1.Moon and Y. Kimura, J.Polym.Sci.Part A: Polym Chem 38, 1673~1679(2000)
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‘ Melt-state
1ststep 2 nd step
CHz CH, CHj
HO—CH—ﬁ—OH H{o—(I:H—CaOH cat, H‘(O—(IZH—C%OH
150°C U 180 §/m
(OLLA) (PLLA)

I1=8

Solid-state
3rd step
Crystallization % Hs %o
—————— H+O—-CH—C—OH
Tc I/
High polymer (Mw > 600,000 Da )

SI. Moon and Y. Kimura, Polymer 42, 5059~5062(2001)

L- D-
L- D-
(OLLA) (ODLA)
- (PLLA) |  D-  (PDLA)|
250 15min in N,
170 0.5Torr 10 30h
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PDLA

Cargill-Dow 140,000t/year

> L-

%
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Tablel. results of screening test

. [ -
i ::: m?‘ﬁl"-'
Lareeabaellas badgarios | LBMNE) 1.2
Lacteboeilles delbwusckié (L DO0OR) 14
onciotoaricilfae, aledd burveen ki [ 11001 3 1.1 24h 37
Lo toeilfao el bonmlii | LDOOZS) 985
Lactotacills dalbreeckn | LDOOZE) ¥4
Loctotecifus brhetics  {LETNGED) L
Lartooseons. ermophilie (LT} N
Laciecaorws foctir (LLODDE ) Lo
Lavforacows foctty (110D &) L
Lantvrcecrws sty (LLODNT) 44
Loctrrescrws facti (LLOD] &) 2.9
Eparalucihacrliuy, inwlieus SI07 7} YER
Spearala i haaclir, fnwlimus| SI074 | RS
L- D-

(100) (87) (81) (67) (49) (43)
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Properties of typical biodegradable polymers

Polymer Suppliersor | Tg mp Tensle Tensile Flexural
Tradename | (°C) | (°C) strength | €longation modulus
(kg/em2) (%) (ton/cm?2)
Toyota
PLLA Mitsui Chem. | 56 171 590 2 30.4
Cargill-Dow
PHB/HV (Biopol) 2 154 240 7 9.3
PBS Showa -32 113 310 350 6.5
K obunshi
PCL Daicdl -60 57 150 430 3.6
Starch/PVA (Mater -Bi) - 132 220 125 10.3

PCL: polycaprolactone, PVA: poly(vinyl acohol)
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Dec.25th

HB/HV) (1
HB/HX) (0

€02, NK3,

in vivo"

N

Alcaligenes Faecalis

128

Biodegradable Plastics Society ( Tokyo, Japan )



Novamont

(=c)

2T

Mater-Bi V
Mater-Bi Z

Mater-Bi Y
Mater-AGRO

Biodegradable Plastics Society ( Tokyo, Japan )
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CD /
L PLA

Cargill-Dow

L |
Biodegradable Plastics Society ( Tokyo, Japan )
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Biodegradable Plastics Society ( Tokyo, Japan )

o B LRDR URESICH g
1= DHE L IR RUABICHDET

-
LR = 10 Meal
- B 72 Mcal /5 =14.4 Mcal /KgPL

Biodegradable Plastics Society ( Tokyo, Japan )
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Jan.15th 2003

Biodegradable Plastics Society ( Tokyo, Japan )

CD

L PLA
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CeH1206

Biodegradable Plastics Society ( Tokyo, Japan )

&S
.

2C02
|

2 [ (HOOC) CO (CH3) ]
HOOC CH2 CH2 COOH

35 359/ /hr
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Biodegradable Plastics Society ( Tokyo, Japan )

Degussa Huls

DuPont

Genencor

Biodegradable Plastics Society ( Tokyo, Japan )
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*d)

HB/HV) (*f)
HB/HX) (*9)

(*a)
(*b)
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Ca ty
T0(_1,000)

NatureWarks Cargill-Dov  CD 140,000
500 CD

100
4,500

1,000
3,000 3
3,000 6
Tre Chemical 8,000( 5

DuPont 90, 000(*b)
BASF 8,000 (3
Eastman Chemicals 15,000

Ire Chemical 8,000( 5

} 200,000 (*c)

} 100,000 (*d)

cC
Mater-Bi 20,000(+1.5 )

7/

D.Riggle.BloCycle,March, p.64(1898), . . .p-98(1988)  BPS

PET
LLDPE PP PET

Biodegradable Plastics Society ( Tokyo, Japan )

//

Biodegradable Plastics Society ( Tokyo, Japan )
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Biodegradable Plastics Society ( Tokyo, Japan )

Biodegradable Plastics Society ( Tokyo, Japan )
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cc mm/m? d atm

PHB 2.9 (b)
PCL 60
PLA 11
PBS 10

PEC 16
Ecoflex (PBAT) 70

Biomax (PETS)

PES

I LDPE

PP

p.42-54(2001)

Biodegradable Plastics Society ( Tokyo, Japan )

Interpack 2002

Biodegradable Plastics Society ( Tokyo, Japan )
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(>10°)
/

MFR (190 /2.16kg) 2-5g/10min.
PP 4, PE 2g/10min.(230 )

Bionolle
Celgreen
LACEA / Lacty

Biodegradable Plastics Society ( Tokyo, Japan )

0

simple linear type

Jm

comb type

- -

star-like

~~
H

Biodegradable Plastics Society ( Tokyo, Japan )

52(8),320(1996) )
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Biodegradable Plastics Society ( Tokyo, Japan )

Biodegradable Plastics Society ( Tokyo, Japan )
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PLA

uv

PLA

PBS PBSA PCL
PLA
/
/
NEC
PBS PBSA PCL
PLA  PEST
PVA PGA PETS
PLA PBS
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/ PLA/ 30/70
PLA/ 85/15
COo2
2003
PLA/ 70/
RITE/ 2007 300
PBS/PCL 10%
PBS/
GP/ 30/70
PLA / 50 80%
D.P PLA / 45 85%
/
/PLA PBS
/
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