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2.Mitsui Chemicals A3 A& A FEEHE K K
PLLA(Poly L-lactic Acid)#y 422 1+ B %R EAE
—F &g > —F @ aliphatic biodegradable
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based resins & &1t & &b 0 FE XA B A& o B AR €
BREVETEAN W PEABRBMN > AT
formaldehyde-based resins & x5 5B ) ¥ RKEH £ A
BREBER  EFTFBEERETHRALEM- B
AL EERRYE —RAMKESE  MHERAAR
F&EG > MERILALSH 53%protein, 30%carbohydrate,
18% fiber» wEZGHTHERMARAEL SR > 7T
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A 3L PP AR R B RARAT B B3R,
(R)ERAEMT o BAM M BET B — £ €35

fe - AB B 8 % # Dr. Tokiwa (National Institute of

Advanced Industrial Science and Technology, Japan)

HE M RAMEDHENT Y BHHG >R

% » Tokiwa % A4t 2002 F425 %k & gk (Macromol.

Biosci. 2002,2,420-428) ¥ 4% 4 PLA ~ PHA & PBS

BAAMT A EEAL LM BER

S ATE-—STREIYRAEMSBEY S T

Bl o Rl oEE - GERETCEREM ALY T

>4 PHA ~ PCL & PBS : 444 MmAEsEMRJE

MmIERBIEE ALY > S HHEF A PCL=

PHB > PBS > PLA -

SR PLAMMAM Aol - AR RALH 124
BARTHHEEIES T TENPLAEK®RIEREH o
Beth 5 A2 PLA Y%A 4 % B AR E + Amycolatopsis »

Tokiwa % A # %18 & & F < Japan Collection of
Microorganisms (JCM) A& Institute for Fermentation,
Osaka (IFO) #iE i 41 (105 #) % &8 > » 5 A 163
rRNA A %](DDBJ/EMML/Genebank DNA sequence data
libraries)#g 3¢ 3 #& 4% 4 4 . 4 % 16 B 44 (GENETYX 9.0
and CLUSTAL program) * #£ % # PLA E# % B &£
Pseudonocardiaceae family X » €35 Amycolatopsis, Saccarothrix,
Lentzea, Kibdelosporangium & Streptoalloteichus » X % %%
BE%-#2 PLA &4 Ak 4 Saccarothrix B 1§
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BEXBRENALAR T ARKELCG T ANRE—H
FEEHRABMRGEPLA 5 BA EATHRREFZ
PLA 7 E AR AR EALESHGARME TR LR
# PLA e n % M A& PLA 247 o 4
2oz REFHEREZRVEETERARZIEE
FEEY o

K E T AR LB B X R ES E A A

HRAREZERL S —EZEHARELERR
s T MAILER ZRESE > Bk RRERY
Migiia B A B AT RG> W EARMEHE
FREBATF RIS (1) 28 DIN CERTO > £B BPI
B BA BPS 2045 MHE R ETHTHAEARS
# 0 ARAE e N B A A Aok IR T ARAL BB - sbty
BBRETHEBRA TR T ZABELAR AR TREN
2003 £ 12 A (REZEHWF) FEALATTREBAGARE
(4= ISO/IEC Guide 65 % EN 45011 3% JISQ 0065) 324
B2 R - B ILAR R R EMEE - (2)
BAEYT 5 REB W& “Green Pla” 4R F4E5] 4%
T A4 bR RS i BPS ko {7 AT 4 M AR
wkRE o BIHAEERRES TTHERLCEBESE, 25
# o i T
(—)#2 B DIN CERTO > £ B BPI & 8 4 BPS 2 &

EETE I NCE-3ay
l.— A ¥18
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(1)DIN CERTO - BPI » BPS &% 31 T o7 8 3] 5%
SEAFLEARGBRAE T T, BT
Aot M E B2 BRERETHE -

(2)DIN CERTO - BPI » BPS & /& # ik E M2
FAMT oMl BREREY AT
SR JR B3 & %, - DIN CERTO ¢ A 2 )3 $15%
A2 % % DIN V54900-1 £-3 » DIN EN 13432
% ASTM D6400-99 - BPI = B3 18435412 & A
ASTM D 6400-99 ; BPS z |3k f1sk % JIS
K6950 » JIS K6951 » JIS K6953 & Green Pla %
ER AW A2 B SR 4 % (2000
4 A% —R) ° s> BPS BATELHR TG
B ARME 2B BLIRAE o

(3)DIN CERTO - BPI - BPS 3 &3 sbif 3%, » #5838
EREFZRITHMAREZHET T UL
19 5 ho 3R ¥& K A M 7T o AR/ 7T e etk i &
duZAE R o

DARB BRI LB E SR EBBRERE > R
AHLERAFRMEWNER  BRHRARELE
SERFNRAYMMY FEARRRMZER -

RCRSER
DIN CERTO : BPI » BPS #§ 4 B it 435 — 2
bk & 0 SRR A 5T e b L & &

ZRRBERBMAETRE -

BT R EZLET
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(DRRFTRELEFTEF 4 GAFIIZERA > B

HAEHFEFRMRT -

QBREREREIIARSHNE—ZEEMRT -
Q)RR THEEHAALCEAF 4 6574

N1 MRS EZERFER  WBHEKAT - L

WHATHE GRS X WERG - FREZZR

REREFVHFRTZ AL B EZEMLIARAIT

Az o

DRRERETELBEFARLCEARE 4 5

B2 ZRRENT > FEHE_FHEIX—R#

Moo URERNARRZE B2 — TR AE

ERGHOBE—ALEEM - AEBBARESR

N REZ AT -

FHzEERBHIFHEEESL

- FREZEIE XM -

- ABEMAR  EEE B -&Rm-BHaE -
HEZHEER - BARFHZIAN ~ Ktk
% ~ £ -

* BEREHETRAM - ERZEFEEAT
B~ BB HERBAFAELAR RIS
TREMMEZRE -

c % RABRM - THEAMN s 2HEE -
RREE - BELHBEVRE -

- B~ Ak HE RS BE - RIE -

~ g B . -
E~BE BT
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c BlRAG AEHKRE S FL - FREMK
BRIz 4 o
c RIRALEMY B BEF 85 B
M RARE o
c FRABRERENZTS > OB LEHBREL
RERERF -
- R CHIRIEIAAE C R EIRE CER
Z I RM - ERREEIE -
< REEMM A SRE -
GYRETHAREREIAGHUREEMBEATH
BEBRZARTRET A REFLSE 46
Z R o
(6)% H AR TR FN L3 BB HA M4k 5 30 4 5
kR RGLRFEE 4 BREEF LR RS
ERF > HRTHEBOH -
4R EREZERFIR
()X K 5% £ fE4k3E ISO/IEC 170257 A& f1 4
BRERERNZ—HKELRFHE ZE-JISQ17025
TRREAREERERAZ—HELFR, -
EN 45001 "R E 8% T4 —MRMHER , >
ASTME 548-94el” A3t KRR TR FAE R &Y
—HMEANZZENEH | R OECD RFERT
¥z A AREH (GLP) b & BBAAITZ
B F R FPATH AR -
QI AU EEZEMATZRARE R T AHKEL

NN
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BEFFTZRI SRR TE > R4
BEEMBRERIRE  RERELZITH
iz ISO/MEC 170257 A3 LK E BB T A
Z— B RER | AZEJIS Q17025 "l
REERFHRAZ—HRERFR, » EN 45001
TR R ESREFHRFEZ—HZMEL , » ASTM E
548-94el " A FAEE R TR FAIER 69— &M
EalzAZEdH | R OECD RFTREMH L2
A A5x4 (GLP) 48% -

Q)RR EHRE R ILEE > AR4F P 3L o RZAEAT
BHERGHEE  Blho TR A HEH X
S A -

DEB AR TR ETFAL AT ERERILLER
IR ERRFT X A B -

(5) 8232 5T & AF A8 B 2 20 % B B B 38 4038 T 3% A3
EREZAGHUARERM -

O)RIRETHREREAA BHTRR T ME/Z
iR XA LB T a B R ARE o B RFAEAT
HFATHRELEETFIREM -

S5.RTRRE T ZAS

HATZRRERERBGEN TEBT2H

REBREFE, -

6. AR EZHR

BRSO EFZEINMNRTHRARERELEXZ
BRBE > BARMAAGHRZTREMER -
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MALHBE—FEFERMBREHMRLTERETHE
Z BRI E B U HEREM A S o

QA B —FFEMBRE LR T REH
E AR 2 BARE o WBRERE RE A L5
AR EA -

8.4z 45

DIN CERTO » BPI & BPS #% & 48 i@ 4 3 4o fa

RTAREREIARA "BATZRREHRT

FE Zme

93ZT B E &

(MWAGHRZEMRENRGAHARZERFHR > 7
FEXFEMAT CEARERNKET 7R EA
BIPAE U EREBESETZNMES - BH
1T A EN 45011 T3 47 & S5 thAd 2 — %
£ K FEE , % ISOMEC Guide 65 T #h4T & Sk
BRARZ —MREKFHR 0 £ JISQ0065 T H47
A SRS —RERERE, -

QR HEEZENMFE_FTHNE=ZF A B
RAGHZZRELAREREY  BETEME
%5 -FABELROREERZ -_FEK—4
HREBPT wERXIFLERT  ARAHESE
EHBEAZERAROGBEBZ—F A - %5
FE -REREROREERFEE-

Bl oREeHIE—REEMARAEABRALGHZER
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HERHESHBRAELEET  RILEMBIR
BGE G AR SRS HZ R -
WEHEREEEERLEZ—FRE > &RYE
EREEERTIE -
10.4% % 53k
(DDIN CERTO > BPI & BPS z 8 T g # 35 jk 2 #&
B RBEMASTARERERTRHERF
B mTAREFZEANRABRE -
QM IEEF M ERE & > A BT E SBRT
HEREHMEFZERFFEEPIREM
11. 54
REHREBDIE G RPSTAREGHER -
12. 4 F 48 B &
DIN CERTO > BPI & BPS #§ % A st 4 4] &
AB BR 4 4k 2, B 3 M5 0 AR BB R R
THBRZARARE - BEMEGHTRHE T
B 4% DIN CERTO * BPI % BPS £ @ ) &4 » ¥4
MALHFEEMFERAR (RBEM) &4 -
13.648%
AOHHBAELSE > BTHEHEING4H
HANEAA dfE— RS R LR E RS -
(3£ : AAO# A4 BPS e RBBA%EZEEE
J& ~BPl a2 2 R #+ % % A € £ & ~ DIN CERTO
PITRRBEZAGEREANAXLRARZE MR-
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(=) B XA n BB & BPS)Z “Green Pla” #%
FEEF X (FH KRR http://bpsweb.net) (3% 5 Kt

% t)
1. 48 8K 2R AR/ M A
- AT A HEEAS CEHERRG

(Identifieation and Labelling Committee )

T BER (18ME)  FEZT - BT - SRR - BmaE
( Secretariat)

T EFEME GRUL)  EHEE - PLESRESESIEAEE T

( Examination Division )

— BEEEETE GRLL) : HIE - %ET - FA%EY - TEEFEARES ff%:f? C 8
(Mark Control Division ) EE—K

T EYERETIRE (SRDUL) - EHEGETE -

(Rules Review Division)

2. % BPS € B4 ¥ M GreenPla 2 &
XN BPS B 9% A8 % 100,000
% 4% & B % 75,000 B
3. Green Pla 7 8142~ 4 % ° 2000 -4 A % — IR
Z R
(EmA AR TRAE
(a)¥ 3% GreenPla 2 H# & &> Haa iy (&
#) FAHCHAGIANEBEFEFF -

e

.
2
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(b)) BHFAEmAEEZRA -

(OFrFz sty (af) HARRE AR
BTRBETFR-

(d)Green Pla 2 2 b P 284 A 50% (FE &
BEAALL) A LA M -

(e)GreenPla 2 & ¥ " HHRLE X 2 EFFLE
& 1yl LR -

MEILAGSTHAALETELR

TLF 4 LM PPM |LE LS L& » PPM
% (Cd) |05 ##(Se) 0.75

2 (Pb)  [50.0 48 (Ni) 25.0

% (Cs)  |50.0 4% (Zn) 150.0

@ (As) .5 48(Mo) 1.0

% (Hg) |05 2.0 100.0

48 (Cu) 37.5

HIMRABBAUEA R EHER RSN T ARUNER S ELAHZ
HEEPTE - BRTFREKHE (AL Bk x HEAERRUAN
B TRAEICE W, - b e A R % FRBAET RGENF

HEF -

OV EEVEL 22 S

(B AR TR B R A EmA#ER Green
PaiZEFH -FHHEERBELZBEGHTIH
4# B GreenPla 2 & - ,

OFFHERERIAMLZEEREFTH &
BEHBAERARE -

COEEEFERAFTZIRHAREL TS Green
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Paf®z Stk ATLES -
DREFRAMRE=F  HHFTIHFEY -
) EFERBMETHEAFIR  BAFLOLE &R

& H e
DHe#EFEFxESLRart (8 - BX)

FERG L BB iFLERAZE - 2F

AR P R SR R -
@B HEEEAFXAARME FOEE

eREERET -

(hEREREEZBRBEAMA BT -

()& B #1574 & Green Pla Z & sak43 L 48
RAZE > ZAMMSb4 £ B RIFLE A% —18
ARGEEgHRE -

(P HHRERD G > AAREEAMFNER
4B H#s -

G)eHEAZE

QWP HERAEEZEER TR H  HEK

BEEeMTARAGERARENLZE SR Y
%o
b)—ZEeB BT ERBEECA/KTIR

RYFERAEE -

EIRT G B XM RAE R M Green Pla 3

BEET R SAR A
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Ok pit:4

Green Pla (EESH)

SRR RY)

A RYIEIRPLE
gk HAFAPLIRAY

NO

NO
ETRZERER ER

<R

\

¥ & CGreen Pla

waH
wER (ZAE
%)

YES
TF&Green Pla
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M FESFREHEFR

— &
(DB B LB R R A WMT oMM e m K424
—hRetE ~ £ Ak ~ WS E ARt
WRITRY > ATFWARENT A EBW
TRBARAAEBERBEG LB THHEAELY "B
RAFHERREE 0 UK F A YT 5B a2
RAE > AT AR EXELERRE PRS-
EHAMTrAHHEIABRRLAFTHEIAZ
—LHEETEHREM > N8 697 h A
PR 2 E Sl AR Ao fTE B BB R E A L AR
FTFHE - RERH ALY ZAEMT 5 AL R
BEH_RELZMEE - bREIRBRLEA YT o
M A ERGBBRENRBLEFE KRG o T
CREHRBAREMToAMHZEDFREFRTR
oo ‘
WRABHE & —BMERGEY > HASEKRE
B BARGABENE AR NREZHEFE A
ATHRIE > AR B BABEARGRAHR  BAMTH
FEM AT AR AB NS > BEBAT T @ ey
B AR T S HERR R LT A
BRFLEHK MBRMRAEHFEPHRAYNT
DRI ENT B EREG S =Mst -
HNBFTLY "ER—RMFEE | 2K
RTFHBALHEELER » EmBERAIRTEM
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BEEBEFEMN G e REEd - &
AT REBHMEL —RBAEFRF LM
o CHESERARENPRZINKRKAER  BHENK
B2 PR AT 5 AR T 24014 69 = i H #
ok dRRAbR R b A2 B M IEATA —RbEHy
EnEARAMTIBMN > RARE S ERRE
KERGBAA  EERBEEB B E RS
FTHEARARRE Bl REABRAERATLENER
CEfk@ iR mBAANRYES TILLER
MR AR RELE W RPBRB—AALEY
IEYE A > BIFE e R BRARE > M LG HBRE4L
EeES > w REREAWT 5B Bk — B i
AN h b R HERAMPERAEFA - AL &E
etk o

BATE& B 52 184 5 A5 AR A HH ) B | 4R
AR AT BETEBEER > LABR
FHMEBMRABITARAFE  BLRENTH
PR R A 6 B B BRAE -

ol L RBSER % £ 6B NS ET £
ZAEBRER  LHEEEMTHEMHTELEN
HEREE -

() RIF - BEAG AW TorREBAELELRR
EABRARF N

BRESBTRITHBEPS £ BRTRA

# PLACR SL8E) RAL L A At A Rl 3R 57 e st 5t
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PSS

PHA # B &tk E R4 AS| B ABE ; e B 5 R
B b e ] > AE THRIHBEERES  RER
BT RRORE N - MBFRRAERK FRF
HER G RFEBER AR R 0 AR R F H L
R A3 0 A48 AR -

AEEFREAIEGENT o MHHRS - b
RECIRBREFG — Mt B—HAEHTH
M &R L8 ol T LM E M
EmMRFE A THE R FESERESLE AL 0
BERARAHE  BIFRKORE > HAKEFLY
TR ENES -

RS E

RBEEFROCES A LBH RAFRBBEANLY

TR B R e A & RAE > MBUTHPIHBAHRR
CLBEER  BUER > ARAVTHREBHHES
BOBER  BELTURAY  KRERLVTERE
BEPS €3 P3| 2 & B % LR B AT AR
THBBRARED T BREBMHAERLE

(— ) 58 B35 5= 3 B

KREFEEMEIFES N8 E R B
ARSHREZADTHIBEBHMBRAERERHK
WoRFERRERRBAR RS -

(=8 3 22 S B

BZEARBRESCE T -2 HAEFTER &
IAMT R REBE L ZERERT  LHRERLEY

33



T 4 B & ((BAW) ~ £ B BB A 4T 5 & &
W& BPD)A B RAEMT 5 R BB € BPS)FHKE
Jo LEREMAE BT ANERY > BAREAAMT
DRBBAELZ I RIS -

(2B T AR 23

B R XFAWMT 5 BREBH R ZHR
BRE O RAHRESL B BOEBERAEWMT o AE
BH Lz A $HBEHECERTY  FERAR
BRI & o
() A T AR 4
BREMBEAAREL G BAMTHREE
a2 BEMRE AT HMERFHERDKE
A -
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P ERBEBRAEDT 5 BAAG®

Environmentally Biodegradable Polymer

Association

o H Aot B B R B E A

RN &KiE
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e < o
$—F -Als

ARSI mE 248 T LB ENEETEMNE,
T ERBBRAEY T H KM M & (Envionmentally
Biodegradable Polymer Association, EBPA) ;» A F 4% T Kifh & 4
2 -EEQUMeELmAE AANABARSYA SOREA
EEeEm - :

AMBHE 2 E G A BT 2 7T e A Ak ¥ 342 A sk 4 0T M
HALES(QIELEME) RFAH AT R EB M, &7 T
HeRr SRR Mkl o 2427 A VT BB Mk, 2 8B AR
AR OLEMET 5ol A Mo A2 i REILE 4o 7] HAC
b kit & BB EBHHARLE SRR AR EE ¢
N RRAE R BN R B e 6 B H AR o ASLSEBE T LR T A E
£ HREFRHGAIHN TEHT BB MM, & T THic
R KM, AL EHEERBRSREET X -

GEAARAREEEZ ASLE ST REHH LARFABETZE
BH B ARBEHENAYPHER MRS Z ALK AEZA
BB S EELATABATREBEEMT it 4 —
Y OE T POAR B A R B — BALEE $LK o LIPS X AR A A TR
Bl 54% % CNS 14661 T T3 Aoty i 5 AZ % -

& S5 4 CNS14661 242 # 3 18 KRB 240K 0 B3% A& S g
BERAARESEZEE - $HANAITIFEMARD G
& S0k M ik &AM EEARK -

LA

T AR &K ERANRARRERAE

1. %49 T 4 #2 98 BB (biodegradable plastic)
dimfh - B RBRERARMAMERMEMZTrAERE -

2. < #Aeqt # B (compostable plastic)
A2 HE AeAG B ] 48 B A 4 6 RSB AR P A S HL 4 € %0 T M RRAL A A
—Bzih & i A —Aius - K~ &#ILAH AL F (biomass)
BAEDGTEBR - TEHNXAEAYGHZ LR -

3. 3:Aedt(composting)
EHAMTHBHRGEMTBEARS BEAMBETZ
BEKLKIE - ABHEFRERASAGEREEHR S B8
Sz A AL EhERASHAN  REEE ZAALE
K- ERBERAERYOCEE B RS — LT 5 M
Rt K Y
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R E A

BREFNFIZEFERFTE BAGHEBARE UHETESL TS
REAHNE2ZEZRFE - A BATEE "THHABRREAL ¢
(Environment and Development Foundation, EDF) ; & k2
PEZEEE -

FHEEM
BPERBRBMANTZNE - B8 RME BRANE SR ET
HRR AL A & BB AREREARG R L AET He —

IREH
SRR TR E
6.1 —BRETREAAMLN A CNS14661 + 2 L3883 - 3

FRELEIIGF T KRBT 5% F5%RHEM 4 (Chinese
National Laboratory Accreditation, CNLA) j 232 % & &
T g 7% A-4F % /& ta ¥k (Organization for Economic
Cooperation and Development, OECD) ;- Fex @
(European Union, EU) ;- 2B - B K - R ¥ a8 KB
KK A T4 BB F #:48(Good Laboratory Practices,
GLP),; 95 £ ¥ CNS 14661 23 % -

6.2 —& - WITREE AN <K EN13432 - ASTM D.
6400-99 - ASTM D. 6002-96 % DINV 54900 :» i#% €5 ¥
& BB T B SR B F B3Rt 2 (International Laboratory
Accreditation Cooperation, ILAC) » & & T &% A 155 &
4a #§ (Organization for Economic Cooperation and
Development, OECD) ;- gk % (European Union, EU) ; ~
(B -0k SREARIBERETH TF RB% FIRHE
(Good Laboratory Practices, GLP) ; ¢4 5% £ %
EN13432-ASTM D. 6400-99-ASTM D. 6002-96 % DIN
V 54900 =3 %€ -

CNS 14432
HRBTERFEAZR(#HCNS)RB2ERE 24 4 T BBMH
LB T REF A E M R MR iE—Z 48
AL FE B 5 #rik o CNS 14432 fa e 2 e B K 3 B [ 6942
b ‘
ISO 14855 ~ ASTM D. 5338 - prEN 14046 - DIN V 54900-2 -
JIS K 6953 -

CNS 14661

ARBTRBAFRE(EHEACNS)EBZAZE 245 T Tikk
LB AR - K2R O 45 (B REAMN)CNS 14432 2 4 4 4
FB AL 1 ] HE RRARAE T R 4T AL 0 5 AR R HA SRR B ok
—ZRAuBEFE L 4% 50 CNS 14661 B E 2 KB KR E
BRehiE R 2

EN 13432 - ASTM D.6400-99 - DIN V 54900 -

TR EESE '

AR E FTUREATASL ALZIOLERBTEZELHEAMT
MR ity KT R ERIEZER -
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10.

11.

12.

13.

14.

15.

16.

17.

18.

THAEPRABERE

HABREHE N FERZASCEARBHEIHEL L
B 4B 4 CNS14661 s EN 13432-ASTM D.6400-99-DIN
V 54900 2 % » A €4t H %A LA R Z KRB -

25 Mk

759 B s P R BIRAR A T o AR R & 2 R 69 4 2 4k
BB EEAARBEAAMATE ENENEZESLLER
TR PRS-

BEHAAC

H A S B AR EMESALT AL & ARAZ T A R —

HHZ o

A

i AMERE BB Bod - PRI - &M REH B
PRE R 24 ~ Mk~ Aot M ©

S YU |

B @B T oy AL PATER I A
HREFTARAFAEE N ZB1(50%) -

A

M b5 AR K B kA SN 60 B R e
TR

RS LA B 2T KA
Aol

— MR ESGER B EBTEUEALEMER o B

EE o EPRHESZEE FHEFTAARFHEEE S X —

(1.0%) -

A b -

g@am%&ﬁé%&ﬁTw%ﬁé%%ﬁﬂ%ﬁé?ﬂ@@%

18.1 minAaR > L5 BB - Rod PR BB R FHE -
BB oLy i A e & €8 B8R 70N 0K
MEESE  BIBHAANLEGFESILBREE -

18.2 MR AR T LA tafl - B 5hH ey & am A (R)E
BANCRELEESRE  AIBF#HIINEHFALBLE -

=% A%

BEABAANE  ABE TR EEEERMEAG, TREES
MEEB G, TXERM A ARG AREHE - AHRART

1.

S EEERWEAT

BEEFEERE L EHZF hANMEEFERBEE - EEZAE
EREE LR ERABERFTEELELE REBY EFd E4E
FBRAEE N EEE LB R LA -FHATHIANEMEA
A ThiEALE&2%48 -
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2. BREZLEUELAS:
BREFERZEL ERZF SAMTEFREBEME FRIETE
£2B8ws wA T BROAFALEIE RENEHBEEELE
BRELEFELEBREE G FPHEABHIMEMEART &
ERLZEE®2ZEKE -

3. X EEA:
B AW e E REE -

FowE o M

LR TREZES EHBEAEHETHREIZERE

PEBMABTH AR TP ERBBAAYT 5 MM &

TRy mER SRt gmamER -

Wbk D 5P BAET L ES 113 E3E 0 04-24961516  {§ A ¢

04-24961513 -

1. P33 EuBhatEREAL K EZ NI RNEHE BEHLNIT
PR E R A M LR E IR - AR R
HZEMNEFERCERER wAHEERTHEARMIERRLEY
Ao B =ty '

2. REBANUGMNESZBEY BHRMAEEZAE DT T EAERNK
A AR R B EMEAF)BEA =G -

3. YHEMLAATERBREAAY T #ARH B e
B ARMEBETEEBA=L -

4. HHEHENLEARMERS B EXIRE-PEERUKED A
(R & R BER) =0 -

5, PHBEMANPHEBN—EN AY LR ESBERREEEHRMN
HAEEET F-BE LR E WM HTERBEMH
YRy B E T HAAAMEET BT REAE TR
HATEPHEAN—FERN RTIRBEZAT B FE ¥
ABRE W TRABEMTNERESLEIERE = -

6. PHE /B TTHARLEBRAE YA, (M —) %
FHREUATHE:

61 At AnN OQAFMAEGMEE - RoHm - THH - £
Bih ~ FhoBl RAETEOSERE S
NZHAiib b £ > o8B SRS
100% -

62 ALERAHKE:QLSAESLHAR - ASLHRTRE -

6.3 #HHATEAS

64 ALK E

7. 9HBEHMLEARKEAZETURRLERESAEK -

8. WHEMLAHMIME—TAMFFEABZEA LR HHE
L& $ 7% W

9 $HEMLAKRMELZREEES G -
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10.

11.

12.

13.

14.

-~

W3 B A oL A M I A SR A AR B K B E AR ER CNS 14432 348
HEZ AR ERBRHIZEE L © 1SO 14855 - ASTMD.
5338-98 ~ prEN 14046 % DIN V 54900-2 Z & R4k % -

Wi R L A A SN ABBRATREH A S & HEE RN
3 MRz k4o @ OECD Guide 202 ~ OECD Guide 207
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[ Table of PL Classification ]

iClass

PL Category

Remarks

>

Resins

Biodegradable polymeric
substances with mol.wt. of Mn
1,000 or more, including starch and
polyamino acid.

1

Stabilizers

Including antioxidants,radical

scavenger, UV absorber, etc.

Surface Active Agents

Including antistatic agent,
idefogging agent, dispersion agent,
emulsifier, etc.

[w

Slipping Agents

Including mold release agent,
lorganic antiblocking agent, wax,

rosins, etc.

Including inorganic antiblocking

B |4 |Inorganic Substances

agent, inorganic colored filler, etc.

5 [Foaming agents Including foaming adjuvant.

6 |Misc.(1)Org.Substances

2 Misc.(2) Specialty Orq.

" ISubstances

8 INatural org. substances|Starch, cellulose, wood powder, etc
Including organic pigment, dye,

9 IColorants masking agent, food colorant,
inorganic pigment, etc
Total amounts of resin (Class A) and
natural organic substance (Class

€ [Other substances B-8) which may be used for them

are 50.0 wt% (vol%) or more and
mixed with additives (Class B)
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BioEnvironmental Polymer Society 2003 Annual Meeting
Oral Presentations

Sundav August 10. 2003

12:00 - 8:00 pm Registration

1:00 - 5:00 pm Tour of the U.S. Department of Energy’s National Renewable Energy
Laboratory in Golden, Colorado.

7:00-9:00 pm Welcome Reception

Technical Program - Bioenvironmental Polymer Society 2003 Annual Meeting

Mondav August 11. 2003

Microbially and Enzymatically Derived Polymers

8:00

8:30

8:50

9:10

9:30
10:00

10:30

10:50

11:10

11:30

Efficient Production and Material Design of Microbial Polyester
Yoshiharu Doi, RIKEN Institute, Japan.

Coproducts of Biodiesel Production as a Source of Bacterial PHAs
Richard Ashby, Eastern Regional Research Center, USDA, USA.

Metabolic Carbon Flow in Biosynthesis of PHAs from Volatile Organic Acids
Jian Yu, Hawaii National Energy Institute, U. Hawaii, USA.

Improvement of PHA Copolymers by Co-expression of Genetically Engineered Synthesis
Genes, Christopher Nomura, RIKEN Institute, Japan.

Coffee Break

Polymer Synthesis Employing Enzyme-Catalysis
Richard Gross. Polytechnic University, USA.

Microbial Polymer Synthesis in Simulated Microgravity
Carmen Scholtz, University of Alabama at Huntsville, USA

In Vitro Analysis of Substrate Specificity of PHAs from Evolutional Engineering
Ken’ichiro Matsumoto, RIKEN Institute, Japan.

Enzyme Membrane Bioreactor for Synthesis of Specialty Natural Rubber
Dhirayos Wititsuwannakul, Mahidol University, Thailand.

Break for lunch and discussions.
Please return by 1:25 pm.

Degradable Polymers for Biological Application

1:30

Design and Synthesis of Functionalized Polyesters and Polyethers
Samuel J. Huang, University of Connecticut, USA.
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2:00

2:20

2:40

3:10

Controlling Biodegradable Polymers with Cyclodextrins
Alan Tonelli, North Carolina State University, USA

Nanospheres from Polysaccharides for Drug Delivery
Stephen McCarthy, University of Massachusetts at Lowell, USA.

Biomedical Application of Degradable Polymers,
Michel Vert, University of Montpelier, France.

Coffee Break

Commercial Developments in Renewable and Degradable Polymers

3:30

4:00

4:20

4:40

5:00

5:20
6:00

Biodegradable Polymers in Europe: Market Development and Framework Conditions
Joeran Reske, Interseofi GMBH, Germany.

Novel Biodegradable Blends of NODAX™ and Other Biodegradable Polymers
Michael Satkowski, Proctor and Gamble Company, USA.

Performance Polymers from Renewable Resources
Robert Whitehouse, Metabolix Inc., USA

Biodegradable Materials Opportunity Analysis
Ken Farminer, BioPlastic Polymers and Composites, USA

INGEO™, Cargill Dow's Polylactic Acid Fiber and Technology
David E. Henton, Cargill-Dow LLC, USA

End of Oral Presentations

Poster Session (see titles on last and penultimate pages of this program)

Tuesday August 12, 2003

Environmentally Benign Polymer Composites

8:00

8:30

8:50

9:10

9:30
10:00

Bio-Based Composites and Plastics from Soybeans and Natural Fibers
Richard Wool, University of Delaware, USA

Green Composites from Biofibers and Bacterial Bioplastics for Automotive Applications
M. Misra, Michigan State University, USA.

Processing and Properties of Low Cost Corn Gluten / Wood Fiber Composites
Seiichiro Isobe, National Food Research Institute, Japan.

Starch Biodegradation in Complex Polymeric Matrices.
Syed Imam, Western Regional Research Center, ARS-USDA, USA

Coffee Break

Scale-up of Film Blowing using Biodegradable Nanocomposites
Peter Halley, University of Queensland, Australia.
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10:30 Environmentally Friendly Advanced Food Packaging with Layered Silicate
Nanocomposites, Jo Ann Ratto, U.S. Army Soldier Systems Center, USA.

10:50 Polymerization and Formulation of Pure Kenaf Composites
Vivak Malhotra, Southern Illinois University, USA.

11:10 Enzyme-Retted Flax Fiber Composites with Recycled Polyethylene
Jonn A. Foulk, Cotton Quality Research Station USDA, USA.

11:30 Break for lunch and discussions. (Please return by 1:25 pm)
Environmentally Benign Polymer Blends

1:30  Reactive Extrusion of Starch-Polyacrylamide Graft Copolymers
J.L. Willet, Plant Polymer Research Unit, NCAUR, USDA-ARS, Peoria, IL, USA.

2:00  Modification of Aliphatic Polyesters and their Reactive Blends with Starch
Chang-Hyeon Kim, Daeduk Institute of Honam Petrochemical Corporation. Korea.

2:20 Maleated Polylactide as an Interfacial Compatibilizer in Biocomposites
David Plackett, Danish Polymer Center, RISOE, Denmark.

2:40  Constitutive Analysis of the Nonlinear Rheological Behavior of Cellulosic Fiber Gels
C. J. Carriere , NCAUR, USDA-ARS, Peoria, IL, USA

3:00 Coffee Break
Polymer Reincarnation: Recycling and Waste Management

3:30  Solid-State Shear Pulverization: A Novel Process for Recycling and Renewables
John Torkelson, Northwestern University, USA.

4:00 Oxo-Biodegradable Polyethylene: A Viable Option for Plastics Waste Management
Graham Swift, GS Polymer Consulting, USA.

4:20  Oxidative Degradation of trans-1,4 Polyisoprene by Enzyme-Mediated Systems
Makiko Enoki, Polymer Chemistry Laboratory, RIKEN Institute.

4:40  Microbial Degradation of Polylactide and Silk Fibroin
Yutaka Tokiwa, AIST, Japan.

5:00 Use of Bench Top Fermentors for Biodegradability Studies
Vasantha Nagarajan, Central Research & Development, DuPont, USA.

5:20 End of Oral Presentations
5:30-7:15 Business Meeting
7:30  Award Banquet

9:00 Diner Lecture, Earth System Engineering, by Murray Hitzman, Charles F. Fogarty
Professor of Economic Geology, Colorado School of Mines.
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Wednesday August 13, 2003

Plant Derived Polymers
8:00 Segmented Polyurethanes from Soybean Oil
Zoran Petrovic, Pittsburgh State University, USA.
8:30  Structural Development in Oleate-Zein Sheets
Graciela W. Padua. University of Illinois, USA.
8:50  Biodegradable Behavior of Some Vegetable Qil Based Polymers
Randal Shogren. Plant Polymer Research Units, USDA, USA.
9:10  Formaldehyde-Free Soybean Protein-Based Adhesives
Jeanne N. Sherra, University of Southern Mississippi, USA.
9:30  Coffee Break

Water Soluble and Other Biopolymers

10:00 Aspartic Acid Copolymers: Sustainable and Biodegradable Polymers

Graham Swift, Folia Inc., USA.

10:30 Slow-Degrading Water Permeable Biopolymer Matrices

Syed Imam, Bioproduct Chemistry and Engineering, WRRC, USDA-ARS, USA.

10:50 Morphology, Chemistry, and Industrial Application of Starch

Jeffery Keiser, Penford Products Company, USA

11:10 Properties of Gels made from Starch-Polymer Blends.

Gregory Glenn, Western Regional Research Center, USDA-ARS, USA.

11:30 Break for lunch and discussions. (Please return by 1:25 pm.)

Other Biopolymers and New Developments

1:30

2:00

2:20

2:40

3:00

Potential of Plant Protein Po]ymefs as Industrial Materials
X. Susan Sun, Kansas State University, USA.

Optimizing the Interactions between Protein and Trithiol via a Combined Approach
Dara L. Woerdeman, Katholieke University, Belgium.

Biodegradable Plastics as Sorbents for Toxic Chemicals
Yukiko Matsuzawa, Toyohashi University of Technology, Japan.

Polylactide Fundamentals and Property Modification by Blending
John R. Dorgan, Colorado School of Mines, USA.

Closing Remarks and Meeting Adjournment
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10.

11.

12.

13.

14.

BEPS 2003 Annual Meeting
Poster Session

Starch-g-Polycaprolactone Polymers by Reactive Extrusion Processing
Sundar Balakrishnan, Ramani Narayan

. Extrusion Processing of Inorganic Filled Biodegradable Polymers for Blown Film

Chrisina Berger. Sundar Balakrishnan, Ramani Narayan

Blends Comprising Biodegradable and Non-biodegradable Synthetic Polvmers
Girma Biresaw, Abdellatif Mohamed, and Craig J. Carriere

Predictive Melt Rheology of PLAs Based on a Simple One-Point Solution Test
john Dorgan, Jay Janzen

Functional  Properties of Extruded Starch Acetate  Natural Fiber Foams
linjie Guan

Physical ~ Properties  of  Crosslinked PLLA by  Gamma-ray  Radiation
Fengzhe Jin, Song-Hyu Hyon, Sadami Tsutsumi

Modification of PLLA and PGA by Direct Copolycondensation of Lactic Acid and
Glycolic Acid with other Alpha-hydroxy acids. Sung-11 Moon, Suong-Hyu Hyon,
Yoshiharu Kimura

Process Engineering Principles of Production of Starch Foam Sheets and their
Functional Properties. Yogaraj Nabar, Ramani Narayan

Modification of PLLA - Improvement Over the Flexibility and Degradation Rate
Hosei Shinoda, Takeshi Kashima, Takazo Kato, Takayuki Kuroki

Autoinducers of the Quorum Sensing System Enhance PHB synthesis in Pseudomonas
SP 61-3. Kuzunori Taguchi, Tsukasa Ikeda, Junichi Kato, Yoshiharu Doi

Preparation of High Molecular Weight Products by Crosslinking Protein Isolated from
the Enzymatic Processing of Chromium Containing Wastes. M.M. Taylor, W.N. Marmer,
and E.M. Brown.

Studies of the Complexation of Polymers and Cyclodextrins with Applications to
Biodegradable/Bioadsorbable Polymers. Alan E. Tonelli

Polymerization of Functionalized Soybean Oil for Commercial Applications. Phuong
Tran, Ramani Narayan.

Characterization of zein modified with a mild cross-linking agent
S. Kim, D. J. Sessa, J]. W. Lawton
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15.

Effect of Plasticizer and Agricultural Fiber on the Mechanical Properties of Starch-
Pectin Cast Films. Justin Shev, Western Regional Research Center, USDA-ARS, USA.

16. Ligno-cellulosic Dispersed Phase in Starch-Based Thermoplastics

17.

18.

19.

20.

21.

Maria Inglesby, William Orts, Western Regional Research Center, USDA-ARS, USA.

A study of the rheological interactions of Biomass Blended with Biodegradable Plastics.
Yi-Fan Wy, Plastics Industry Development Center, Taichung, Taiwan, R. O. C.

PCL / Corn Starch / Calcium Carbonate Blends. YuChih Kao*, Plastics Industry
Development Center, Taichung, Taiwan, R. O. C..

Thermally Stable Lubricants from Vegetable Oils. Ryan Vicray', Dan Graiver?, Ken
Farminer®, and Ramani Narayan"? "Michigan State University, Department of Chemical
Engineering & Materials Science, East Lansing MI 48824

“BioPlastic Polymers & Composites LLC, 4275 Conifer Circle, Okemos MI 48864

Characterization Of Poly(Lactic Acid) (Pla) Modified By lonomers. Sang-il Han, T. H.‘
Han, S. S. Im

Structural Changes of Poly(tetramethylene succinate)/Polycarbonate Copolymers on
Hydrolysis. Wan Duk Lee, Min Shin, Seung Soon Im Department of Fiber & Polymer
Engineering, College of Engineering, Hanyang University 17, Haengdang-dong,
Seongdong-gu, Seoul, 133-791, Korea
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A STUDY OF RHEOLOGICAL INTERACTION OF BIOMASS
BLENDED WITH BIODEGRADABLE PLASTICS

- Sk Vi (hih Kok Vi Ceps
Yi-Fan Wu *gé?e;gl I]}nétﬁu&rgéq"l’("]{uel' Shiao
*Plastics Industry Development Center,Taichung, Taiwan, R. O. C.

**Department of Chemical Engineering,Hsiu-Ping Institute of Techology. Tawan,R.O.C.

Diagrams &Tables
Tablel Different dosages of formula & melting index, which may directly effect different flow
phenomenon in versatile applications. There is an inverse MI point between NO3 and
NO6,which means there might be a recommended dosage if the physical property is acceptable
at this flow condition.

NO. Dosage MI

_ _ (load=1.2kg, Temp=150_)
1 50g(co-ester) 37.57-0.25

2 25g(co-ester)+25g(Corn Starch) 12.72-0.48

3 25g(co-ester)+20g(Com Starch)+5CaCQ3 17.38-0.67

4 25g(co-ester)+15g(Corn Starch)+10CaCO; 12.70-0.32

5 25g(co-ester)+10g(Corn Starch)+15CaCO; 13.05-0.42

6 25g(co-ester)+5g(Com Starch)+20CaCO; 15-0.37

Abstract

Native starch and calcium carbonate are both biomass and easily obtained from the nature; they
are usually used as additives in biodegradable polymers to evaluate an optimum of
performance/cost value, which yet is not our main purpose for this research.

In this study, PLASTICODER was applied as a rheometer, and melting index for each single
batch was further checked respectively.

We fortunately found that there were lots of interesting interactions between this
organic/inorganic biomass blending system in biopolymers; expecting that those clues concluded
below may benefit those who will be interested in the related field in the near future.

Conclusion
Blank (No1) of no biomass blended in presented a very low torque after melting at time sequence
of 2.0 minutes, while the others maintained longer time and higher torque, especially for the
green one (No2) which showed a good interior plasticized property by adding starch into
biopolymer up to 50% or even more. When we decreased the dosage of starch and meanwhile
increased that of calcium carbonate, the curves moved along green to blue one, which revealed
different lubricant effect for Blank Nol. Among them, the maximum torque of pink one (No4)
presented a lower value then red one (No3) but prolong better torque at the end, which means the
preplasticization and inner plasticization of theformer is much suitable than that of the latter.

63



Torsue (Ml Mlesic QWP EPRENTM G108

Fig 1: Different torques denote interior/exterior lubricant characteristics in this blending system.
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Preparation and Characterization of PCL/ Corn Starch /Calcium Carbonate
Blends

Yu-Chih Kao*, Ivan Wu*, Yiau-Kuei Shiao*
Chien-Ming Huang**
*Plastics Industry Development Center, Taichung, Taiwan, R. O. C.
**Department of Chemical Engineering. Hsiu-Ping Institute of Techology, Taiwan,R.O.C.

Biodegradable polymers, such as biopolymer/polymer blends have attracted interest in recent
years. Biodegradable polymers can reduce the landfill area. Biopolvmer, such asvstarch,
cellulose and chitin, are cheap, biodegradable and can be blend with biodegradable polymers.
Polycaprolactone (PCL) is biodegradable polyester that is widely used in blends with natural
biopolymer, such as starch. In this study the biodegradability of com starch/PCL/calcium
carbonate had been investigated. We prepared six different blends and pure PCL in this study.
The blends were analyzed by DSC, TGA, universal testing machine. Melting Index tester.
Comparison of the blends as pressed, quenching after melting from 25 to 2007 and melting
after quenching, showed some change in the crystalline melting temperature (Tm) and the heat of
fusion of the melting transition (AHy). After the first melting process, the AHyof pure PCL was
60.893 J/g and the Tm of PCL was 67. But After the second melting process, the crystalline of
PCL was disappeared. The incorporation of starch into PCL would keep the crystalline of PCL
after second heating, the blends possessed 1/AH and was decreased 20% Tm. The increasing
the content of starch would decrease the value of M1 (about 1/4MI). Adding calcium carbonate
into PCL did not also have Tm after first heating and second heating. For PCL/starch/CaCOs;
blends; as the starch/CaCOj ratio was less than 1.17, Tm was disappeared after first heating. As
starch/CaCQs ratio decreased, the melt inde>: values of blends were also decreased. Significant
decrease in crystallinity of PCL/starch/CaCOj; blend was caused by the increased difficulty in
rearranging the PCL polymer chain by incompatibility between hydrophilic starch and
hydrophobic PCL. The calcium carbonate significantly hindered the forming crystalline domains

of PCL because of incompatibility.

Keywords: biodegradable, Polycaprolactone, starch, crystallinity
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USGC/Japan/HS

USGC Activities on Bioplastics/Biomaterials in Japan

October 1992
1994-present

December 1994
June 1995

May 1997
February 1998

February 1999
1999

Sept 6-8, 1999

Sept 1999
July, 2000
Sept 2000
Sept 2001
Nov 2001
2001 —present

June 2002
Sept 2002
May 2003

Mission on Biodegradable Plastics from US

Biomaterial Industry Contractor/Expert

Continues to be highly regarded resource. Effective in
assisting USGC in biomaterial plastics/materials market
development.

Team to [nternational Bio-based Products Expo in KS
International Conference on Biodegradable Material and
Composting - Tokyo

Organic Recycling Promotional Workshop in Japan
Support Nagano Winter Olympic events for the showcase of
PLA textiles

Fashion Show for the earth in USGC VEG 11 at Florida
Support to the Japan Organic Recycling Association
(JORA).

Sapporo International Symposium of Bio Recycling,
Composting in Japan

Promotional Video on Poly Lactic Acid Fabric/Textile
Taiwan Team on Biodegradable Plastic Policy Survey Team
Promotional Video on PLA Film and Sheet

Green Chemical Survey

Taiwan Biodegradable Plastics Mission

Promotional Activity on DDGS (co-products of ethanol and
biomaterials.

Team to New Uses Conference

Report on starch based biomaterials

DVD on PLA applications “A Legacy for the Future”
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MY DESK IS LITTERED WITH ORDINARY-SEEMING ITEMS.
There’s a silky white T-shirt, a square of rugged carpeting dyed
beige, a long paper sleeve with a cellophane-like window for pack-
aging a loaf of French bread, and one of those transparent, hinged
pods familiar to salad-shoveling office workers who buy lunch at
health-food emporiums. These items have something startling in
common: The plastic in the salad pod, the fibers in the T-shirt and
carpet square, and the clear stuff in the bread sleeve’s window are

WItho

Making gtlgﬁstic

all bioplastics, materials based not on petroleum but on corn. Just
a few months ago the stuff they’re made of was brewing in the guts
of corn-sugar-munching bacteria in huge vats at a plant in Nebraska.
This humble collection of workaday items heralds a transfor-
mation that could reshape the industrial world and reduce our de-
pendence on oil, the primary feedstock for almost all of the moun-
tains of plastic we consume. Like the drugmakers before them,
chemical companies large and small are awakening to the power
of genetically engineered organisms to produce es-

sential materials. “We want bugs that are engi-

neered so that their whole purpose in life is to eat

sugar and poop out plastic, staying alive just long

Biotech’s next chapter: Chemical makers
are replacing petrochemistry with life science.

Corn Corn syrup Vats of bacteria
The lowest-cost source of sugar Machinery extracts dextrose The syrup gets fed to

in North-America, corn is the from the corn and suspends microbes in huge
starting material for bioplastics. it in a water solution. fermentation vessels.
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enough to do this. And now we’ve got them,” exults a DuPont ex-
ecutive. Done right, the biotech processes are showing that they
can compete with petrochemicals on cost, and some of their prod-
ucts are even biodegradable—a feature that lends the nascent bio-
plastics field a powerful green allure.

The most visible symbol of this sea change in manufacturing
technology is a new Cargill Dow plant that towers above the flat
corn country in Blair, Neb. The joint-venture company is pro-
ducing a plastic called polylactic acid, or PLA, which competes
with traditional petroplastics like polyester and PET for use in
packaging and clothes. Besides the stuff on my desk, fibers and
films from Cargill Dow’s PLA are finding early markets around

a -
Bugs that eat sugar and poop

could transform industry—and cut oil
use too. by Stuart £ Brown

lymers

the world in pillows, food and candy wrappers, and more.
Chemical giants like DuPont, as well as small, research-oriented
startups like the MIT spinout Metabolix in Cambridge, Mass., are
beavering away on plastics brewed up in fermenters full of living
organisms and nutrient broth. While biotech chemicals account
for just a smidgen of total sales today, it’s a trend that could quickly
add up to a very big deal, according to a recent McKinsey & Co.
study. McKinsey principal Rolf Bachmann estimates that by 2010,
chemical products made at least partly by biotech methods could
account for $280 billion of a projected $1.4-trillion-a-year chem-
ical market. Sales that large would displace a notable quantity of
oil, freeing it up for other uses and helping keep prices down—

Plasticky gobs Plastic pellets
Microbes convert the sugar into
plastic precursors or plastic

itself (the white blobs above).
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After purification, the plastic
gets molded into pellets for
shipment to customers.

Cups, clothes ...
Manufacturers tum the
pellets into everything from
containers to T-shirts.



BIOPLASTICS

though no one can yet estimate by how much. It would also shift
the source of industrial chemicals from foreign countries to farm
fields nearer the markets where the end products will be con-
sumed. That would cut transportation costs and conceivably re-
duce dependence on foreign oil.

Much of today’s bioplastic manufacturing is really about corn.
Cargill Dow’s program has its roots in the late 1980s, when one
of the partner firms, grain processor Cargill Inc., decided to
fund R&D for new corn markets. By the mid-1990s its scien-
tists had shown that bacteria known as lacto bacilli (which also
five in yogurt) can be harnessed to
produce lactic acid—a plastic pre-
cursor—more cheaply from corn
sugar than by traditional chemical
synthesis methods. (Actually the
bugs would be just as happy eat-
ing cane sugar, say, or sugar de-
rived from any abundant “bio-
mass.”) Cargill formed its joint
venture with Dow Chemical Co.
in 1997, and the venture broke
ground for the Nebraska plant in
2000. Within three years the plant
was cooking up lactic acid in
300,000-gallon stainless-steel fer-
menters, “polymerizing” it into
PLA, and shipping the bioplastic
in pellet form to customers.

Bioplastics is still in its early days,
so Cargill Dow’s production costs
 are higher than those of its petro-
g plastics competitors. Says chief tech-
# nology officer Patrick Gruber:
£ “There’s a lot of potential for future
2 cost reductions.” Yet the cost hasn’t
? stopped early adopters, like the
& Boulder organic-market chain Wild
& Qats Markets, which uses Cargill
& Dow’s salad trays. The PLA trays,
%’ which sell with the brand name

IRIS VOLK

i e 3

Nature Works molded into the bot-

toms, are rated “compostable”—they will break down when dis-
§ posed of in a properly managed landfill. Ecologically minded Wild
i Oats customers are willing to pay a little more for that attribute.

The love affair with corn extends beyond Cargill Dow. At Du-

i Pont, the nation’s second-largest chemical company and a major
g consumer of oil, CEO Chad Holliday attracted a lot of attention
several years ago by declaring that the company would aim to
% obtain 25% of its revenues from nondepletable resources by 2010.

DuPont’s formidable experimental station at its headquarters in
£ Wilmington, Del., has long been at work on the mysteries of mak-
.§ ing biotech chemicals. Now it looks as if DuPont’s first polymer

made by life science instead of traditional synthetic chemistry will
g be a com-based fiber called Sorona.

Soft, springy stuff that competes with polyesters, Sorona is mak-
ing its first appearance in women’s activewear, where its ability to
take bright, splashy dyes and resist the ravages of chlorine make it
 a natural choice for swimsuits. The fiber—which wears the chem-
§ ical name 1,3 propanediol, or PDO—can be either brewed in a

; biotech vat or cooked up by more expensive synthetic-chemistry
g means. As scientists were perfecting the Sorona bioprocess in the

AND PLASTIC CUPS

ER,

94+*FORTUNE July21,2003

Green manufacturing

Metabolix's Oliver Peoples (left), James Barber (center),
and Tony Sinsky have convinced jumped up £. coli
bacteria to become mini-plastics factories.
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Iabs, DuPont primed the textile market with chemically synthesized
batches. Although the company hasn’t yet committed to building
a bioprocessing plant for the stuff, DuPont execs say the financial
case for Sorona is strong, and a launch decision could come soon.

The case for Sorona is strong because the scientists have pro-
duced a Sorona-making superbug. Working in collaboration with
metabolic engineering experts at Genencor International of Palo
Alto, the DuPont team started in the early 1990s with a culture
of genetically modified E. coli that produced tiny quantities of PDO,
To achieve commercial-grade output, says senior research associ-
ate Charles Nakumura, “we had to
essentially invent the organism.”
Normal E. coli devotes a whopping
67% of the sugar it consumes to
obeying its natural programming,
which simply says: Make more of me.
Years of hard work reduced that per-
centage in the Sorona bugs to just
17%. The remaining 83% of the
sugar’s energy goes into PDO.

Bacteria with a fierce work ethic
can also be found at Metabolix, a
biotech firm founded in 1992 atop
patents licensed from nearby MIT. A
few years ago Metabolix succeeded
in developing a variety of jumped-up
E. coli that can produce not just plas-
tic precursor materials, or monomers,
but the polymers themselves. Part of
the trick is inserting several genes
into the E. coli’s DNA that cause it to
generate enzymes, or biocatalysts,
within the cell. The enzymes first pro-
duce raw materials and then join
them to form the plastic. The family
of biodegradable materials made this
way are called polyhydroxyalka-
noates, or PHAs, and can be pro-
duced with mechanical properties
varying from stiff to rubbery.

Chief scientific officer Oliver Peo-
ples has a photomicrograph of one of his PHA-making microbes
that’s just astounding. The little bug’s innards are utterly domi-
nated by huge gobs of the polymer it’s internally manufacturing.
There’s far more plastic than bug body inside one of these little
devils, about 85% of its dry weight. For the past few years
Metabolix has concentrated on scaling up its process from the lab,
where a benchtop fermenter may contain just 20 liters of nutri-
ent broth, to commercial-scale 60,000-liter batches. The U.S. mil-
itary could be the first customer—the Pentagon is testing
biodegradable PHA forks and spoons to pack with MREs, those
“meals, ready-to-eat” that fuel troops in the field.

Even as the researchers are driving down the cost of bioplastics,
they are grappling with another major challenge: The new mate-
rials won’t get serious consideration unless they can be used with
the molding and spinning and weaving machines that already pop-
ulate the factories of prospective customers. But the fact that gi-
ant companies are making earnest investments shows that the idea
of sustainability—of shifting from oil to raw materials that can be
grown anew each year—could blossom into a very big thing. @
FEEDBACK sbrown@fortunemail.com
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Biodegradable Plastics Society




GreenPlastics (biodegradable plastics) are:

plastics which can be used as conventional plastics, while on disposal they decompose
to water and carbon dioxide by the"action of microorganisms commonly existing in
natural environment. They can, thus, be returned to nature.

Biosynthesis, et

chemical synthesis,|. =%~
natwal products :
Sugars. organic acids, and P

starch, cellufose their compounds i
Biodegradable Plastics ]

Photosynthesis

Advantages of GreenPlastics 1. Biodegradable plastics ultimately decompose to water and carbon
(Biodegradable plastics) dioxide by the action of microorganisms in natural environment.

2. When put in composting facilities, they decompose quickly and do
not adversely affect the quality of the compost produced.

3. When incinerated in furnaces, they do not damage the furnaces
because of the low heat they generate.

4. They are expected to be used as plastic materials in natural
environment and/or in areas where recycling is difficult.

Table 1. Applications of Biodegradable Rlastics

Fields where biodegradable plastics can be used In natural environment

Agricultural and fishery materials Mulching films, pots for transplanting, and fishing lines and nets

Civil engineering and Heat Insulators and form wares, retaining walls or bags used in civil engineering in
construction materials remote areas such as mountain and sea where recovery is difficult. Protective sheets
and nets for tree planting in deserts to prevent irrigation water from evaporating

Leisure goods Golf tees and disposable goods used in fishing, marine sports and mountain climbing

Fields where recovery and reuse are difficult and where composting of organic waste Is effective

Food packaging Trays for perishables, packages for instant and fast foods

Hygienic product Diapers, sanitary napkins

Miscellaneous Pen cases, disposal razors, tooth brushes, cups, trashbags and cushions

Flelds with specific features

Slow release Material for drug, fertilizers, agrochemicals

Water retention Material for tree planting in deserts
Medical use Suture threads, bone fixation, films, non-woven fabrics
Low oxygen permeability Food packaging and inner coating of cartons for liquids

Low melting temperature Adhesives for packaging and book-binding and bags
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Products of biodegradable
plastics (GreenPlastics)

Biodegradation of bottle in leaves
compost

0 2 4 6 weeks

Table 2. Biodegradable Plastics

. Category / Generic name B - Trade Name
Bacterial Polymer Poly 3-hydroxybutyrate/valerate | Biopol
Poly 3-hydroxybutyrate Biogreen
Bacterial Cellulose
Polysaccharide Cardoran, Pulluran
Synthetic Polymer Polyamino acid
Polybutylene succinate | Bionolle 1000
Polybutylene succinate/adipate “Bionolle 3000
Polycaprolactone CelGreen P-H, Tone
Polyestercarbonate e
Polyethylene succinate Lunare SE
Polylactic acid EcoPLA, Lacea, Lacty
Polylactic acid polyester
Polyvinyl alcohol Povai
Use of Natural Polymer | Starch, PCL, PVA Mater-Bi, Novon
Cellulose acetate Celgreen P-CA, Lunare ZT
Kitosan, cellulose Doron CC
Starch T Eco-Ware, Ever Corn, Eco Foam
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Biodegradable Plastics Society

Biodegradable Plastics Society (BPS) was organized in October,
1989. The main purpose of the Society is to establish technology
of biodegradable plastics (BDP) and to lead extensive, commercial

use of such plastics.

BPS is engaged in various activities such as

e Development of evaluation methods of BDP and their standardization
@ Environmental labelling

@ General survey of trends in plastics

® Gathering and analysis of BDP-related information

® Exchange of information with institutions ‘similar to BPS

@ Public relations

® Holding of BDP-related lectures and symposia, etc.

Organization

l General Meeting |

l

[ Chairperson | I Auditor ]

Executive Board }——————— . .
————-| Secretariat ]

l I

r Research Comminer] [ Technology Committee | | Planning Committee J

Biodegradable Plastics Society

26-9, Hatchobori 2-chome, Chuo-ku, Tokyo 104-0032, Japan
TEL: +81-3-5541-2731 FAX: +81-3-5541-2737
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ran, rcsxdues of amino acid processin

ies fermented excreta, urine and

0 ammals .guano except
izers, plant oil by-products,

by-products of sugar

processing, slag, fly ash etc.

Most of “Special Fertilizers” have been traditionally used byfarmers.

JERA

(7)) Silicate fertilizers,
( 8') Magnesium fertilizers,
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rs containing trace elements;
uch as sewage sludge fertilizers

rmented sludge fertilizers
and fermented fishery by-product fertilizers, :
(13) Fertilizers containing agricultural chemicals and thers.

%

In this églagsigvcation, vario of
. 1] N r n o

shery by-products and
as compost even if these sludge

vision of “Fertilizer C: :
that'these sludge have a possibility
substances such as toxic heavy metals and toxic organic compounds.
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(2) Regulation and Certification Systems
for Shud

1-1) Regulat

R T

Sl

2 s

Max.content (ppm) m‘%ﬁ
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@ Allowable maxim

or Hgtom
d or Cd comp

As or As compounds
CN compounds
Polychlorobiphenil

<1/ test solution
Cré*< 1.5/ test solutiof

dichloroethane;;
.1-dichloroethylenég

Cis-1.2- dichloroethylene

1.1.1-Trichloroethane
1.1.2- Trichloroethane

4 <0.3/ test sohi!
<0.1/ test solution
< 0.2/ test solution
<0.02/ test solutio
<0.04/ test solution
< 0.2/ test solution
<0.4/ test solutiog

<0.06/ test sofutlon

JERA
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Benzene
Se or Se compoug
Dioxin derivativ

@ Plant growth is not disturbed when a pot experiment is conducted.

(4) Name of factory and a
(5) Address of storage facility.
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Agriculture, Forestry and Fiéhery designates.

JERA
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Certification system for ¢

tarting compost productio
dress of applicant.

 factoryand address.
acility.

two weeks to governor of prefec
t the starting time. When compo:
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2).Certification system for composts

gégtry and Fishe & the
ed on the surface

it to the public. :

the surface of containers su

nts, raw materials, and oth

compost.

(2) Items which compostiprodiicers or dealers have &
follow for attachment of items relating to the
of compost.
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ge fertilizers belonging to

1-1) Regulation for slud
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Cr%* compounds

As or As compounds As<<0.3/ test soluti
CN compounds CN<1/ test so]gtign
Polychlorobiphenil <0.003/ test solution

Hg<0.005 / test soh
Cd< 0.3/ test solutio
Pb<0.3/ test solutio

<1/ test solution
Cré+<1.5/ test solutio;

JERA

.1-dichloroethylen
Cis-1.2- dichloroethylene
1.1.1-Trichloroethane
1.1.2- Trichloroethane

<0.1/ test solution
< 0.2/ test solution
<0.02/ test solutio
< 0.04/ test solution
< 0.2/ test solution

<0.06/ test solution

JERA
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(10) Other necessary items Which
Agriculture, Forestry and Flshery designates.

JERA

harmful effect on the erowth G
for Tegistration is rejected.
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rnful heavy metals.

ich the fertilizer is applied.
ilizer.

® valid durdtiop-of-registration for the applie rtilizer is

threesye ab,

ated ordinary fertilizy
orestry and Fishery has%
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Certification system for
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 to the public.

the surface of containers su

ients, raw materials, and oth

 related to the q OIRpOSt.

(2) Items which compostiprodticers or dealers have
follow for attachment of items relating to the quality

of compost. )
JERA
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ANOR

cs Recycling
Introduction]

Asia Network of Organics Recycling (ANOR)
Established: June 24, 2002

1.Humans must prevent the deterioration of Earth’s environment and conserve Earth as a
beautiful planet with clean air, water and land, and as a planet rich in various resources.
Now is the time to improve social and economic systems from those of mass production,
mass consumption and mass disposal to those of material recycling, and to reduce
environmental burden of waste disposal.

2.The Network shall aim to contribute to the preservation of the Earth's environment, the
creation of a sustainable society and the prosperity of the people by reducing organic waste
and prt.)moting maximum diversion of organic materials from landfill and incineration to

utilization as organic resources.

’ 1.With regard to the present situation and future challenges of organics recycling and
environmental conservation activities, the Network shall exchange information and opinions
based on science among members, deepen mutual understanding to develop friendship, and
promote the recycling of organic resources.

2.The Network shall facilitate support and cooperation among members in promoting the
awareness of and developing human resources for organic resource recycling.

3.The Network shall set standards for the smooth distribution of products made from recycled
resources in the region and develop these standards in stages into international standards.

4.For the smooth promotion of the activities described above, the Network shall strengthen its
links to and cooperation with organizations engaged in similar activities in other areas, such
as Europe and the United States.

5.The Network shall conduct other activities required for the achievement of its aim.

| Home | introduction | Rules | Membership | Structure | Data Sheet| Newsletter | Events | Contact |

mail:ha@iora,jp

98

httne / Sananws inra in/anar/enc/index htmi 03/08/04



ANOR

[Rules of the Asia Network of Organics Recycling]
- - -Effective as of June 24,2002 - -

Heda Shot S Article 1. Name‘
- The organization shall be named the Asia Network of Organics Recycling (ANOR).

) e S Article 2. Definition

Cooribeicd 1. Organics: Food waste, human and animal excreta, sludge, agricultural and forestry
waste, food processing waste, and other biological waste which contain usable
constituents.

2. Recycling: Any human activities which involve the conversion of organics to
valuable products such as fertilizer, animal feed, heat and energy, etc., and the
efficient use of the products to reduce environmental burdens of organics waste.

@Article 3. Aim
1. Humans must prevent the deterioration of Earth's environment and conserve

Earth as a beautiful planet with clean air, water and land, and as a planet rich in
various resources. Now is the time to improve social and economic systems from
those of mass production, mass consumption and mass disposal to those of material
recycling, and to reduce environmental burden of waste disposal.

2. The Network shall aim to contribute to the preservation of the Earth's
environment, the creation of a sustainable society and the prosperity of the people
by reducing organic waste and promoting maximum diversion of organic materials
from landfill and incineration to utilization as organic resources.

@ Article 4. Membership
1. Network members shall be organizations involved in policy-making,
implementation, education, and promotion of organic recycling, including government
agencies, institute academic societies, associations and other organizations located
in Asian areas including Australia and New Zealand.
2. Members shall be those who approve of the rules of the Network, apply for
membership, and are admitted by the Steering Committee as set forth in Article 7.
3. Each member shall notify the Steering Committee of the name and title of the
persons within it's organization who are responsible for ANOR activities and
designate a representative to the Steering Committee in advance of a General
Meetings of the Network and other occasions requiring the attendance of

representatives.

@ Article 5. Activities
The Network shall conduct the following activities to attain its aim set forth in
Article 3. 1. With regard to the present situation and future challenges of organics
recycling and environmental conservation activities, the Network shall exchange
information and opinions based on science among members, deepen mutual
understanding to develop friendship, and promote the recycling of organic resources.
2. The Network shall facilitate support and cooperation among members in promoting
the awareness of and developing human resources for organic resource recycling.
3. The Network shall set standards for the smooth distribution of products made
from recycled resources in the region and develop these standards in stages into
international standards.
4. For the smooth promotion of the activities described above, the Network shall
strengthen its links to and cooperation with organizations engaged in similar
activities in other areas, such as Europe and the United States.
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ANOR

5. The Network shall conduct other activities required for the achievement of its

aim.

B Article 6. Member Activities
1. Members, in carrying out activities set forth in Article 5, shall make efforts to

increase members and may, if necessary, establish a regional organization of the
Network following discussions among and approval from members in each country
and region. )

2. Members shall establish their own Web sites as early as possible and link them
with other Web sites both within and outside the region to facilitate exchanges of

information.
3. Members shall autonomously conduct their activities at their own discretion and

cost.

4. Members shall be expelled when they have been found to have acted against the
interest of the Network.

5. English shall be the common language among members.

@ Article 7. Steering Committes
1. The Network shall be managed by a Steering Committee.
2. The Steering Committee shall have one Chairperson and one Vice Chairperson as
directors. Directors shall be elected by the committee members and may be
reelected.
3. The Steering Committee shall do following activities.
(1) Deciding ANOR's activity plan.
(2) Modification of ANOR's rules
(3) Admissions of new members.
(4) Preparing and calling General Meeting
(5) Other issues as deemed necessary.
4. The Steering Committee shall hold a meeting at least once a year and any time
when a majority of the Steering Committee members require that it do so.
(1) A Steering Committee meeting shall be chaired by the Chairperson, or by the
Vice Chairperson in case the former is not capable of participating.
(2) The Steering Committee shall make decisions by a majority vote of the Steering
Committee members attending the meeting.

@Article B. Steering Committee members
1. The number of the Steering Committee members shall be from five to nine.
2. The Steering Committee members shall be elected by a vote of member
representatives at a General meeting.
3. The number of Steering Committee members from each country or each region
shall be limited to one.
4. The Steering Committee members shall exchange opinions by e—-mail to
accomplish ANOR's activities and can fix ANOR's palicy by e—mail if a majority of
the Steering Committee members agree.
5. The term of service shall be two years, which may be updated.

@ Articie 9. General Meeting
1. A General Meeting shalf be held once in two years, in principle.
2. A General Meeting shall be attended by members of the Network and shall be
chaired by the Chairperson ,or the Vice chairperson of the Steering Committee in
case the former is not capable of participating.
3. Each member shall have one vote and decisions shall be made by a majority vote
of members attending the meeting.
4. A General Meeting shall decide the following issues.
(1) Election of the Steering Committee members.
(2) Other issues deemed necessary to be decided.

@ Articte 10. Secretariat
1. A secretariat shall be established for the administration of the Network.
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ANOR

2. The Secretariat shall remain with the organization to which the chairperson of the
Steering Committee belongs.

@ Article 11, Management Expenses
1. Expenses required for regional activities shall be born by regional members.
2. General expenses of the Network such as the administration cost of a Secretariat
shall be covered voluntarily by the relevant parties.
3. Donations and subsidies to ANOR shall be accepted from third parties. In case of
it's realization, further arrangements shall be added to ANOR's rules.

@Article 12. Fiscat Year
The fiscal year of the Network shall start the day on which a General Meeting is held
and end one day before the day on which a next General Meeting is held.

@ Article 13. Withdrawal from Membership
Members may withdraw from the Network at their discretion.

@ Article 14. Others
Issues to be set forth for the administration and management of the Network other

than those set forth in these rules shall be set forth by the Steering Committee.

Additional Provision
Despite provisions set forth in Article 10, the Secretariat shall remain with the

Japan Organics Recycling Association (JORA) from the day of the first General
Meeting of the Network to one day before the second General Meeting of the
Network.

| Home ] Intreduction | Rules| Membership | Structure | Data Sheet | Newsietter | Events | Contact | To top of this page |

mait:hg@jora jp
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Network members shall be organizations
involved in policy-making,
implementation, education, and
promotion of organic recycling, including
government agencies, institutes,
academic societies, associations and
other organizations located in Asia.

To join ANOR, fill out Application form
attched and send it to ANOR secretariat
s7>Apolication [PDF 484KB]

«++as of Augustl, 2003--+

South East Office, Resource NSW, New South Wales, Australia

Contact: Manager, Mr. Gerry Gillespie

Contact: Researcher, Dr. Sara Beavis

Center for Organic & Resource Enterprises (CORE), Australia

Contact: Chairman, Mr. €ric Love
Sustaniable System Program, Division of Science and Design, University of Canberra,
Australia

Contact: Dr, Jagis Birkeland

Institute for Natural Resources and Envirenmental Managem
University, Hong Kong

Contact: Director, Dr. Ming H Wong

Center for Research for Engineering Application in Tropical Agriculture, Bogor
Agricultural University, Indonesia

Contact: Head, Dr. Kemaruddn Abduliah

Smart Research Institute (SMARTRY), Indonesia

o Nusa

Contact: Head of Environment Dept., Mr. e

NGO Bunalinggungam Selaras, Indonesia
Contact: Head of Advisory Committee Dr. Budi lndra Setiawan

Deputy for Environmental Impact Management Institution Source, the Minstry of

Contact: Ms Handd Agzustina

Japan Organics Recycling Assaciation, Japan
Contact: Vice President, Dr. Mitsue Chino

Biodegradable Plastics Society, Japan
102
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ANOR

Contact: General Manager, Dr.Kazushi Ohshima

Environmental Science Research Forum of Meisei University Physical Science and

Engingering, Japan
Contact: Assistant Professor, #r. St

Korean Orranic Resource Recycling Association, Korea

Contact: President, Dr. Jaechung Chung

Department of Envirenmental Sciences, Universiti Putra Malaysia, Malavsia

Contact: Researcher,

| Hcmei] Introduction | Rules | Membership | Structure | Data Sheet | Newsletter | Everts | Contact | To top of this page |
i

mail:hg@iorajp
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ANOR

STEERING COMMITIEE

Chair

Dr. Mitsuo Chino
Japan Organics Recycling Association, Japan

Vice Chair

Dr. Jianming Xu
College of Environmental and Resource Sciences,
Zhejiang University, China

Member

Mr. Gerry Giliespie
South East Office, Resource NSW, Australia

Member

Dr. Kamaruddin Abdullah
Center for Research for Engineering Application in Tropical Agriculture,
Bogor Agricultural University, Indonesia

Member

Dr. Jaechung Chung
Korean Organic Resource Recycling Association, Korea

| Home| Introduction | Rules | Membership | Structure | Data Sheet | Newsletter | Events| Contact |

htto://www.iora.ip/anor/eng/structure.html

mait:hn@jora,ip
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gme OR NowsleHer

boduchion

Fuiss ANOR Newsletter by JORA (2002.12.10) [PDF 12K8]
Efembership ewsletter by JOI 12. :

ANOR Newaletter by Zhejiang University (2003.3) [PDF 108KB]

ANOR Newsletter by JORA (2003.6.27) [PDF 12K8]
ANOR Newsletter by KOWREC(2003.6.30) [PDF 12KB]

| Home | introduction | Rules | Membership | Structure | Data Sheet | Newsletter | Events | Gontact |

mail:ha@jora jp
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December 10, 2002

ANOR Newsletter by JORA (No.1)

1. Event

(1) JORA’ s interim reports on Organics Recycling

JORA, since the foundation on August 2000, has pursued “Technical survey and
research for the effective use of organics” and “Drafting criteria, standards
and manuals on organics recycling” under the technical committee.

On November 26 in Makuhari, Chiba City, three expert committees and four
sub—committees made interim reports on their studies for “Biological waste
recycling technology about composting, thermal energy, carbonization and animal
feed” , “Environmental measures and regulations about composting” and “Lumber
resources recycling use”

It was our great honor that these interim reports have been highly evaluated by
a large audience.

(2) International Symposium on Organics Recycling 2003 (ISOR2003) in Akita
Akita Prefectural University and JORA are going to organize ISOR2003 in Akita City
from October 7 to 9, 2003 and details of the symposium can be found soon at the
http://www. jora. jp/ISOR2003.

The Chairman of the organizing committee of the symposium is Prof. Dr. Chino,

Chairperson of ANOR and it is our earnest desire to receive your papers.

2. Information sources

(1) Japan for sustainability

We have found a useful website called Japan for Sustainability which is a
non-profit platform to disseminate environment information from Japan to the world
in English. Please refer to http://www. japanfs. org and ask to send monthly free
Mail Newsletter.

(a) This site has been established just a few months ago but covers wide range

of environmental information by 10 categories like Energy, Global warming and by

6 players like Government, NGO/Citizen.

(b) Followings are the titles of Back number of free Newsletter

*Japan for Sustainability Newsletter (November, 2002)
Japan and Global Warming/Current situation and Various Initiatives in Japan’ s
Transport Sector/” Unique NGOs in Japan” . series No.1

*Japan for Sustainability Newsletter (October, 2002)
Fuel Cell Revolution Underway in Japan/Environmental Management Systems for

All/” Toward Zero Emissions” series No.1
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*Japan for sustainability Newsletter (September, 2002)
Introduction/ Japanese Companies’ Initiatives Toward ~A Sustainable
Economy/Contest For Green Local Governments

(2) Other information sources

We also recommend other important website, available in English below.
*The Ministry .of Agriculture, Forestry and Fisheries of Japan:
http://www. maff. go. jp '
*The Ministry of the environment of Japan: http://www.env. go. jpo
*Japan International Cooperation Agency: http://www. jica. go. ip

*Environmental Technology Cooperation for the Developing Countries:

http://www. apec—vc. or. jp
*Qverseas Environmental Cooperation Center, Japan: http://www. oecc. or. jp

*Environmental Information Network for Asia and the Pacific:

http://www. einap. org
*Japan External Trade Organization: http://jetro.go. jp
*Japan Bank for International Cooperation: http://jbic. go. ip

*Asian Development Bank: http://www. adb. org

*United Nations Environment Program: http://www. unep. or. ip

3. Establishment of the European Compost Network (ECN) and Collaboration with
ORBIT/JORA
Prof. Dr. Werner Bidlingmaier, Chairman of Organic Recovery & Biological Treatment
(ORBIT) kindly managed to stop over at JORA on November 15 on his way home from
China and he explained about ECN and proposed collaboration ORBIT/JORA as follows.
(1) ECN
(a) Official foundation conference of ECN was held on October 18.
(b) ECN will act as an organ and under the umbrella of the ORBIT Association
and this enables the ECN to work from the beginning with the existing

resources and the legal basis of ORBIT

(c) ORBIT tends to be rather academic and foundation members of ECN are organic
waste experts, plant managers and compost and biowaste organizations
representing more than 1000 professional composting/digestion plants from
-EU countries. It serves with “Quality Management in Biological Treatment
of Waste” first of all for the need of the practical operation and decision
makers

(d) The objectives of ECN are to promote the adoption of sustainable systems
for organic waste .management through technological development and
improvement practices.

(e) Please refer http://www. orbit—online. net/ECN
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(2) Collaboration with ORBIT/JORA
(2) Exchange of scientific papers/Exchange of practical information/ Editing
the waste glossary/Cooperation in publishing/Exchange of courses e. g. odor

(b) Orbit 2003 Perth: ( http://www.orbit-online.net )
Session compost-organization/Help in advertisement by JORA/Young

scientist award/Key note speaker
() Presentation Kassel project:
Presentation in March 2003 as a ORBIT Special/Invitation to JORA for a key

notes speaker/Report there about the situation in Japan

4. Japan’ s National Strategy of Biomass Utilization
On July 30, 2002, the Ministry of Agriculture, Forestry and Fisheries of Japan

announced the basic plan on the National Strategy of Biomass Utilization compiled

by the project team in the Ministry
This plan is based on the recognition that the utilization of Biomass abundant
in rural and urban areas in Japan is essential to establish sustainable society
and nurture new strategic industries
This team, in cooperation with other four Ministries concerned and getting
cooperation from the special advisory group, will set up concrete measures and

time table within this year.

108



ANOR Newsletter

A mini-digester network:

................ A strategy for manure disposal

Recently, animal husbandry in China has
been developing very rapidly and contributed
greatly to the improvement of life standard of
Chinese people. The distribution of the
farms has a distinguish tendency of
mtensification and centralization around large
cities because of the economic concern. The
concomitant production of manure once
caused a great environmental issue in the
corresponding areas. Presently, the disposal
has to undergo a standard treatment
technology such as anaerobic digestion, A/O
process, to meet the rigid national standard for
the discharge of the wastewater and solid
wastes. However, a way of animal raising,
typically pigs, which probably occurs in other
developing countries, has a difficulty in waste
disposal.

In many areas, the animal farms are not
operated in a large scale; farms each having
several ten heads of animals are quite popular,
and distributed scatteredly in land with a small
area. Two decades ago, manure, in this case,
was used as an important nutrient resource and
played a crucial role in better cropping.
However, the mmportance of manure as a
nutrient resource has declined with the
reduction of fertilizer cost and the increase of
labor and transport cost, and therefore, farmers
are reluctant to use manure as ‘“‘organic
fertilizer”. Furthermore, the large quantity of
manure produced, due to the increase of
animals in number, n a relative small area
exceeds the loading capacity of the land

around the farms. On the other hand, it is
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obvious that farmers are not able to establish a
standard manure treatment plant individually
because of the high cost. Of the hmited
technologies available for manure treatment,
anaerobic digestion seems to be a proper way
for manure treatment, which supplies farmers
with biogas for energy and residues for
nutrient purpose with low operation cost.
However, the collection facility for manure is
also prohibitively expensive for the farmers.
Each farm can only build a digester small in
scale. This small-sized anaerobic digester
was widely adopted in China in 70s and
proved unsuccessful in many places. The
main problems it encountered were:

> relatively high cost in that time;

»  poor liability in biogas production.

Now, farmers do not have an economic
problem in building the small-sized digester as
shown in Fig 1; but the liability of biogas
production hampered yet the wide acceptance
of the way of manure treatment. An aerobic
digestion network, which 1is indicated
schematically in Fig 2, is established by
connecting these “mini-digesters” with biogas
pipe system, and proved very successful in
biogas supply. The biogas produced 1is
“buffered” by the pipe system and thus an
individual biogas consumer uses the biogas
that probably comes from all the nearby
“min-digester”, avoiding the temporary biogas
shortage. Experience shows a stable supply
of biogas in four seasons. The liquid manure
can be wused for

following digestion

fertilization purpose since the most of the



carbonaceous materials have been removed. especially for product quality.
Field experiment shows that this kind of

nutrient resource is better for cropping,

N

(March, from Zhejiang University, China)

Fig 1. Mini-anaerobic digester.

o t9
__O

O

Fig 2. A mini-digester network.
: Pipe system;

— : Biogas supply to farmers;
O : An individual mini-digester.
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ANOR Newsletter by JORA No2 (June, 2003)
1. Japan Fund for Global Environment (JFGE)
We have just started to study the possibility to get a grant from a fund called

“Japan Fund for Global Environment” for ANOR activities and would like to explain

this as follows.

Please refer to http://www. eic. or. jp/ifge//english/index. html and advise us of

your opinion if any

(1) Background of the Inauguration

To alleviate the global envirommental crisis and to create a sustainable
society, it becomes essential to collaborate internationally.

Under these circumstances, the environmental consciousness of the public has
increased rapidly.

Furthermore, the roles of non—profit organizations and non—governmental
organizations that act independently are attracting more international
attention.

In 1992, in Japan before the Earth Summit in Rio de Janeiro, Brazil, Eminent
Persons Meeting on Global Environment was held.

During these developments, the Japanese government, in addition to ODA type
cooperative aid between nations, expressed policies to support environmental
conservation activities of NGOs and the Japan Fund for Global Environment was

established in 1993

(2) Outline
The JFGE is supported by the government’ s endowment, individual donation and
corporate centributions.
The investment gains (interest) and subsidies from the government are applied
for the projects that support NGO activities.
(3) Grants Program
JFGE provides grants for environmental conservation activities carried out
by Japanese and non Japanese NGOs (2003.4-2004.3 number of grants 218,
743million yen)
a. Environment conservation activities in developing regions by Japanese
NGOs (62 projects/ 267million yen)
b. Environment conservation activities in developing regions by
non-Japanese NGOs (13projects / 45 million yen)

c. Environment conservation activities in Japan by Japanese NGOs
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(143projects /431 million yen)

(4) NGOs eligible for grants

Eligible organizations will be juridical persons or other organizations that

are non—profit and base their activities on the public will.

This qualification includes foundations, incorporated associatior_xs,
specified non—profit organizations.

Unincorporated associations are also included.

Business enterprises, local public bodies and universities are not eligible.
Because this grant program 1s financed with government and private
contributions and the grants are awarded through an official system, it is
necessary to ensure that grants are used in accordance with the stated goals
and that the projects awarded grants are actually implemented.

To give this assurance, grant recipient organizations must be non—government
organizations that are engaged in global environmental conservation

activities.

(5) Application for JFGE grant
a. Organizations wishing to apply for the JFGE Grant must submit the

“Grant Application Form” during the fixed time period for that fiscal
year (beginning of January to middle of February) to the Japan
Environment Corporation. (JEC)

b. JEC shall conduct a review and hearing on the contents of the grant
applications. An informal decision on Grant recipient and Grant
amounts will be made based on the opinion of the JFGE Management Council.
The selected ’organizations will be sent a notification of informal
approval for JFGE Grant. (End of May)

c. If the selected organization decides to accept the contents of the
informal approval, the organization must prepare the Letter of Consent
for JFGE Grant based on the informally approved amount and send it to
JEC within a month.

d. JEC, uponreceipt of the Letter, will examine the contents of the Letter
and then send a Notification of JFGE Grant Approval to the approved

organization. (End of June)
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(6) Others
a. In case of foreign organizations, they’ 11 have to apply to JEC through
Japanese representatives.
b. One organization can do one application in a year.
c. Average grant amount will be set at 4million yen for projects in Japan

and 6million yen for projects in developing regions.

2. Environment Information

As we informed you by our ANOR Newsletter Nol dated 10/Decemer, 2002, we have found
a useful website called “Japan for Sustainability (JFS)” which is a non—profit
platform to disseminate environment information from Japan to the world in English.

(http://www. japanfs. org)

Please refer attached articles from JFS.

(1) Environmental ODA down to 222.2billion yen—FY 2002 ODA White Paper.
(2) Japan’ s Sustainable Society in the Edo periodl. (1603-1867)

(3) Japan’ s Sustainable Society in the Edo period2.
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1st Newsletter by KOWREC (6/30/2003)

© Recent Movements of KOWREC

1. 2003 General Meeting of KOWREC

2003 General Meeting of KOWREC was held on 18th. of April at Korea Environmental
Institute In Seoul. Dr. Jae-Chun, Jung was elected as the new president of 2003
KORWEC. He is one of the foundation members of KORWEC and this election is his
second one since 1997-1998. In his inauguration speech, Dr. Jung promised to do his best
for the second jumping and further development of KOWREC during his one-year
term. 2003 spring conference of KOWREC was also held on the same day at the same
place with the title of "Seminar on the current techniques of sludge disposal, and each local
autonomous entity's counterplot to the prohibition policy of direct sludge landfill"

2. Changing KOWREC to KORRA

KOWREC has positively been considering for the change of the title from KOWREC to
KORRA (Korean Organic Resource Recycling Association). This idea is emerged from a
point of view that organic wastes are no more waste products, it should rather be
considered as recycling resources. By changing the title, KOWREC wants to reap further

by recruiting new members and broadening the scope of the research area.
3. Publishing a book entitled ""Food Waste Management and Recycling"

KOWREC recently published a book entitled "Food Waste Management and Recycling”
through the sponsorship of United States Grains Council (USGC). This book, written in
Korean, covers broad techniques, policies, and resource plans of food wastes discussed so
far in and out of the nation. KOWREC hopes that this book contribute to the sound
management and efficient recycling policy of organic waste materials such as food wastes.
USGC has been supporting the activities of diverse environmental researches and
environment-related groups since 1995 in Korea. The main supporting area of USGC has

been focused on the development of biodegradable plastics.
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© Recent News and Issues on Organic Wastes Recycling in Korea

1. The present situation of the recycling food wastes

At present, food waste products are generated more than eleven thousand tons per day in
Korea. 6,400 tons of these waste products, corresponding to 57% of the total amount, are
now recycled in a day. The recycling rate of food wastes has been increased up to more
than 5 times since last five years (21.7% in 1997, 45.1% in 2000, and 56.8% in 2001).
Among food wastes recycled, about 53.3% (3,399 tons/day) goes to the feeding, 41.9%
(2,572 tons/day) to the composting, and 4.8% to other areas, showing that the feeding
records the highest rate of the recycling of food wastes. 63% of plants (corresponding to
4,308 tons per day) are run by private entities, whereas 37% of those are run by the public
institutions, indicating that the private facilities are dominated over the public ones in

compost recycling industry in Korea.

2. Worrying about the treatment of sewage siudge

Recently, great concern about how to dispose the sewage sludge is seriously arising in
Korea, due to the enforcement of the banning of landfill, which will be enforced on July this
year, and the anxiety about the strict regulation of ocean dumping in the near future. To
make it worse, annual increase of the sludge generated exceeds much beyond the capacity
of the treatment, though quite a lot of wastewater treatment plants are constructed every
year, So we are now faced up with a situation where a mid- and long-term policy should
be re-established for a new sludge treatment systern which can be managed in a more

efficient and cost effective way.
3. Governmental policy for the active utilization of the recycling products
Good Recycling (GR) system is newly introduced into the recycling composts, in addition

to some recycling products approved already as GR. By a law for the promotion of

recycling products and the economical use of resources (an article 39 enacted in 2002),
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Ministry of Environment enforced the public institutions to purchase and distribute to the
farmers the good-quality organic recycling products such as GR marked composts, if
needed. This enforcement will preferentially be applied to the farmers who live in the
water protection areas near four korean primary rivers (Han rivers, Nakdong rivers,
Youngsan rivers, and Kum rivers), where any polluting behaviors are strictly prohibited. A
fund for this operation is already prepared and waits for its use this year. Ministry of
Commerce, Industry a;ld Energy also revised and notified an ordinance for the qualified
recycling products in which how to recognize the recycling compost as GR product is

described.
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AGREEMENT

on co-operation

between DIN CERTCO Geselischaft fir Konformitatsbewertung mbH
Burggrafenstralle 6, 10787 Berlin, Germany

- referred to below as DIN CERTCO -

and Biodegradable Products Institute
331 West 57th St, Suite 415, New York, NY 10019, USA

- referred below as BPI -

and Biodegradable Plastics Society,
26-9 Hatchobori 2-Chome, Chuo-Ku, Tokyo 104-0032, Japan

- referred below as BPS -

§ 1 General

{1} DIN CERTCO, BPI anc BPS have developed certification and identification programs o
distinguish bicdegradable and compostable materials and products that meet scientifically
hased specifications.

(23 DIN CERTCO, BPI and BPS are commitled to developing certification systems which rely
on similar measurements of inherent biodegradability. disintegration and ecotoxicity. DIN
CERTCO's standard for testing and certification is DIN V 54900-1 to -3, DIN EN 13432, and
ASTM D 6400-99. BPI's standard for testing and certification is ASTM D 6400-89. BPS's
standard for testing and certification is JIS K 6950, JIS K 6951, JIS K 6953 and the GreenPla
ldentification and Labelling Sysiem (First Edition Aprit 1% 2000) for measuring
biodegradability. Also, the BPS is currently developing tests and specifications for assessing
disintegration.

(3; With this agreement DIN CERTCO. BPI, and BPS harmonise the recognition of testing
laboratories. and the acceptance of test reports in order to expand the use of biodegradable /
compostable malerials and products as rapidly as possible.

{4) This agreement recognises that plastic products wishing to be certified by each

organisation must also comply with national and local regulations, especially in the areas of
heavy meta! limits and eco- and phytoxicity standards.

Page 10f 5
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§ 2 Subject matter of contract

DIN CERTCO, BP! , and BPS will develop and maintain a harmonised system for -the
recognition of test reports and testing laboratories for biodegradable / compostable materials
and products.

§ 3 Recognition of testing laboratories

{1) Testing laboratories may only be recognised by a party to this contract if they meet the
criteria for testing laboratories that are outlined in paragraph 4.

(2) Testing laboratories need only be recognised by one of the parties to this contract.

(3) Testing laboratories shall only be recognised if they have proven that they possesses the
necessary competence for testing and fulfil the requirements of paragraph 4. This proof may
be provided with an appropriate accreditation. Otherwise the party to this contract where the
testing laboratory has applied for recognition has to audit the testing laboratories.

(4) Testing laboratories that cannot prove that they possesses the necessary competence for
testing according to paragraph 4 by an accreditation are to be audited at least every three
years. Audit reports shall be send to each party to this contract in due time after every audit.
Audits should be conducted following similar procedures as for an accreditation. The
following aspects should be evaluated and approved:

« Independence and objectiveness of laboratory

» Organization and personnel: Organization chart, qualification, experience, independence,
clear definition of respective responsibilities, availability of sufficient personnel, system of
replacement, in-service training

« Quality assurance program: Availability, review and control of measurements, data,
calculations and reporting by quality control manager not directly involved in test
him/herself.

» Faciliies: Sufficient size, accessibility, floor plans, archive room, proper waste disposal,

» Apparatus, materials, reagents and specimen: Maintenance, calibration, validation,
capacity, fabeling

« Test systems: Checking of integrity, contamination, participation in round-robin tests

« Test and reference substances: Receipt, storage, identification, stability and retention.

« Standard operating procedures for all activities in a testing laboratory including revisions
and deviations.

« Studies: Presence of study plans, complete reports, traceability of results, calculations
and raw data.

 Storage and retention of records and materials.

(5) The party to this contract that has recognised a testing laboratory remains liable for an
ongoing surveillance of the recognised testing Jaboratory in order to make sure that the
testing laboratory still meets the requirements of paragraph 4.

(6) The recognition of a testing laboratory has to terminate if nonconformities to the
requirements of paragraph 4 are repeatedly detected in the course of surveillance of the

testing laboratory that are not eliminated despite the laboratory's being called upon by a party
to this contract to do so.

Page 2 0of 5
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§ 4 Requirements for testing laboratories

(1) Testing laboratories shall execute their tests in accordance with the specifications of the
standards ISO/IEC 17025 " General requirements for the competence of testing and
calibration laboratories”, JIS Q 17025 "General requirements for the competence of testing
and calibration laboratories”, EN 45001 "General criteria for the operation of testing
laboratories”, ASTM E 548-94e1 “Standard Guide for General Criteria used for the
Evaluation of Laboratory Competence”, the OECD-fundamentals of good laboratory practice
(GLPY or equivalent specifications established by provincial, prefecture, slate or local
governments, respectively.

(2) If equivalent specifications established by provincial, prefecture, state or local
governments are used as a basis of operation by a testing laboratory that has been
recagnised by a party to this contract, all parties to this contract shall be informed of these
specifications in order to check whether they are comparable with ISO/IEC 17025 " General
requirements for the competence of testing and calibration laboratories”, JIS Q 17025
"General requirements for the competence of testing and calibration laboratories”, EN 45001
"General criteria for the operation of testing laboratories”, ASTM E 548-84e1 "Standard
Guide for General Criteria used for the Evaluation of Laboratory Competence” or the OECD-
fundamentals of good laboratory practice (GLP).

(3) Testing laboratories shall operate independently, maintaining their neutrality irrespective
of any and every economic dependence deriving from possible ownership structures or
contractual relationships.

(4) The testing laboratory is encouraged to exchange their experiences with other recognised
testing laboratories in order to improve the effectiveness and accuracy of the test methods.

{5) Changes that concern the conditions on which recognition is granted shall be
communicated to the party to this contract that. recognised the testing laboratory without
delay.

(6) The testing laboratory undertakes to treat as confidential all matters and technical details

that become known to it in connection with its testing activities and in no circumstances to
pass on such information to outside parties.

§ 5 Register of recognised testing laboratories

Testing laboratories that have been recognised shall be entered in a register of recognised
testing laboratories.

§ 6 Acceptance of test reports

Test reports from recognised testing laboratories by a party to this contract shall be accepted
by all parties to this contract.

§ 7 Certification

(1) Each party to this contract will certify materials and products based on test reports of
recognised tesling laboratories independently.
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(2) Each party to this contract will certify materials and products according to their regulations
and will collect revenues for the certification or the display of their respective logo as per the
fee structure established by their own organisation.

§ 8 Duty to co-operate and inform

BIN CERTCO, BPI, and BPS will inform each other on their policies to recognise testing
laboratories. and on changes in their register of recognised testing laboratories.

§ 9 Accreditation and Peer Review

(1) To help improve the credibility of the certification programs, all parties to this contract
agree to assess their ability to provide an accreditation for the certification of compostable
materials and products according to EN 45011 "General requirements for bodies operating
product certification system" or ISO/IEC Guide 85 "General requirements for bodies
operating product certification systems” or JIS Q 0065 "General requirements for bodies
operating product certification systems” two years after signing this contract.

(2) Should two parties to this contract have serious doubts on the correct fulfiiment of this
agreement by a party to this contract, a peer review shall be conducted. The peer review
shall be conducted by one auditor from each of the two parties that raised the complaint or
the objection. In the event that the objection brought forward was justified, the costs of the
audit are to be reimbursed by the party that has been audited. In the event that the objection
brought forward was not justified, the costs of the audit are to be reimbursed by the party that
raised the objection.

(3) In the event that & party to this contract did not fulfil this agreement and a objection was
verified during a peer review, appropriate measures have to be taken to guarantee the
continued fulfilment of this contract again. These appropriate measures shall be proposed by
the party to this contract that did not fulfil this agreement, and shall be accepted by the
parties to this contract that raised the objection.

§ 10 Confidentiality

(1) The employees of DIN CERTCO, BPI, and BPS and the assessors they appoint
. undertake to treat as confidential any information they may obtain in connection with the
recognition and surveillance of the testing laboratory. ’

(2) No information may be given to outside parties with respect to activities connected with

the recognition and surveillance of the testing laboratory except with the express permission
of those involved.

§ 11 Liability

The parties to this contract are liable for the performance of their contractual obligations.

§ 12 Other interested Parties

To encourage comparable tests and specifications globally, DIN CERTCO, BPIl and BPS will
strive to establish relationships with other interested organisations and parties. However, it is
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agreed that other interested parties may enter into this or a similar agreement with one of the
parties to this contract only with the written permission of DIN CERTCO, BPI and BPS.

§ 13 Contractual period

This agreement is concluded for 5 years and may be renewed for a second 5-year period or
may be terminated by any party by giving six months notice to the end prior to withdrawing.

Berlin, New York, Tokyo, December 10", 2001

P
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Dr. Ohshirha, Kazushi
General Manager of the BPS
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Ryouji Ishioka,/
BPS Certification System Committee Chairman
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President of the BPI'

Ramani Narayan, Ph.D. .
BP! Scientific Committee Chairman

J{irgen Neun
Managing Director of DIN CERTCO
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Joran Reske )
DIN CERTCO Certification Committee Chairman
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Format B

To: Chairperson of Identification and Labeling Committee
Biodegradable Plastics Society

[JArea Code & Address
[JCompany Name

Date*

(Stamp)

[JName of Person Representing Company
[ JName and Title of Window Person

[ITelephone No.

Request to Add A Substance to Positive List Version 1 (original )

As captioned, I would like to request to add a new substance to Positive List, attaching the requir-ed material.

1.Substance Name

(Officia gazette reference number of Chemical Substances Control Lew)

2.Chem Structure
(Formula)

3.PL Name & Class

(PL Name)

(PL Class)

Note: Fill a PL name f

or amendment or a name (substance name or abbreviation) to PL for addition.

4. Other criteria for certification Date
Name of Certification Valid until
Organization Applicant
Certified Product Scope
Description of outline of certification conditions (criteria):
(If available, material for description may be attached as Annex 4.)
Max. Rate - - -
o of Test Method of Check with | Information on substance: tested (like
If criteria are  |Degradabili Biodegradability O shape, etc)
consistent with any of
test methods of OECD301C
biodegradability, check 1SO14851
it with a circle (O)
and fill its max. rate % 15014852
of degradability . 1SO14855
of environmental Information on substance|Information on Safety (LDsp,
safety Method of Assessment tested etc.)
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Note: (@) Fill clearly all information on safety tests.

(b) When the appointed space is not enough for filling, use a separate A4 paper as at:achment ( ).
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Format X

To: Chairperson of Identification and Labeling Committee
Biodegradable Plastics Society

[JArea Code & Address

{TJCompany Name

[(IName of Person Representing Company
[TIName and Title of Window Person

[ITelephone No.

Date:

(Stamp)

Request to Approve (New/Modified) Use of Symbol Mark (original - cypy)

As captioned, I would like to request to issue an approval of use, attaching the required material.

1.GreenPla® Name

(Approval reference number)

2. Raw Materials
composing Product

All raw materials names
(substance names) are to
be mentioned

Name of Raw Material

Content (wt%)

PL No.

Remarks

—

Attention: A raw material name is mentioned by chemical structure (formula) or chemical formula in
principle. A general name in common use is allowed but a specific name like trade name is to be avciided. An

approval reference number may be referred to the Positive List. All substance components are to be listed on
the Positive List.
3.Contents of Specified Elements [ Element | Content | Element | Content | Element Content

A measured value by an analytical Name (ppm) Name (me) Name (ppm)
method of with effective accuracy or a . Cad O 7n
reasonable estimated value is to be g _

. —

mentioned. For the measured value, an Pb Cu Mo
analytical report, and, for the
estimated value, material showing G Se F
reasonable grounds are to be attached. As Ni

4.Molding(Fabrication)
Conditions, etc.

Special mention on
methods of molding
(fabrication) of a product
is to be filled, if any.

5.Use Contents of
Symbol Mark
Range)

(Use

Note: (a) Prepare an original and a copy.
(b) As to a copy, do not fill the information on the applicant at (I ] & L).
(¢) (N 1) in the left column is a number for attached material.
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GreenPla®® Identification and Labeling System

April 2000
The First Edition

Biodegradable Plastics Society
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Introduction

GreenPla® Identification and Labeling System is a system to approve the use of
GreenPla® symbol mark provided by our society to GreenPla® (product). which
complies with the criteria for identification and labeling separately laid down by our
society, with the intention of the consuming public to easily identify GreenPla®.
GreenPla® here described means a substance or a product including biodegradable
organic substance as. a component that may be degraded by microorganisms in natural
environment and that may finally become carbon dioxide and water. The
identification and labeling system of our society is to aim at spreading the consuming
public's understanding of GreenPla®, having its right method for use infiltrated and

promoting diffusion of GreenPla® (product).

[Definition]

® GreenPla®: A general term of GreenPla® raw materials of such GreenPla®
products as films and press sheets including 50.0 weight per cent or more, or 50.0
volume per cent or more in a product of total amounts of biodegradable plastics
(Resin: PL class A) and natural organic substance such as cellulose and conforming
to the criteria for identification and labeling laid down by our society, and of pellets
being composed of biodegradable plastics as a main component.

® Product: What is generally recognized as plastics, commercially transacted, used
and totally uniform.

® Substance: What is used to make a product and exists in the product. However,
in case of a product that is made by a manufacturing method utilizing chemical
_reaction, its reaction product comes under a substance as well.
Component: A single material among substances.
Inorganic substance (component): What is only composed of inorganic ones
among substances and components.

® Organic substance (component): Substances and components excluding inorganic
ones.

® Natural organic substance (component): Naturally existing substances and
components among organic substances.

® PL (Positive List): A list mentioning substances and components that were
judged to be suited to make products conforming to GreenPla®.

® Symbol mark: A mark for identification and labeling that may be given to

GreenPla® approved by our society.
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1. Criteria for Identification and Labeling

(1) All constituent substances (components) of GreenPla® are to be listed on the PL
(Positive List) prepared by our society.

(2) GreenPla® is to comply with the Rules for Positive List.

(3) All constituent substances (components) of GreenPla® are to be disclosed to the
Identification and Labeling Committee (the Committee) of our society.

(4) GreenPla® is to include 50.0 weight per cent or more, or 50.0 volume per cent or
more of organic substances (total amounts of resins: PL class A and natural organic
substances: PL class B-8) in a product.

(5) Amounts of specified elements included in GreenPla® are not to exceed the upper

limits of the Annex 1.

References
- CEN/TC261/SC4/WG2 N4; Requirements for packaging recoverable through
composting and biodegradation - Test scheme and evaluation criteria for the final
acceptance of packaging
- MAFF (Ministry of Agriculture, Forestry and Fisheries) Notification #117 (1950);
Specific Fertilizers, etc. based on Fertilizer Control Law
- EA (Environmental Agency) Notification #46 (1991); [Environmental Standards
relating to Soil Contamination](Soils in agricultural and farming lands)
- PMO (Prime Minister's Office) (1973) Ministerial Ordinance; [PMO Ministerial
Ordinance prescribing the Judgement Criteria relating to Industrial Wastes

including Metals, etc.](Annex 1)

Upper Limit of Contents of Specified Elements in a Product

Name of Element

Upper Limit, ppm

Name of Element

Upper Limit, ppm

Cadmium (Cd) 0.5 Selenium (Se) 0.75
Lead (Pb) 50.0 Nickel (Ni) 25.0
Chromium (Cr) 50.0 Zinc (Zn) 150.0
Arsenic (As) 3.5 Molybdenum (Mo) 1.0
Mercury (Hg) 0.5 Fluorine (F) 100.0
Copper (Cw) 37.5

Note: Values by chemical analyses of specified elements in GreenPla® are to be

measured values by the analytical methods with effective accuracy or to be estimated
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values obtained on a basis of reasonable grounds. As a method of chemical analysis,
atomic absorption spectrophotometry, fluorescent X-ray spectroscopy or absorptiometry
is general, but, in case of other methods, the material briefly describing their operating

methods is to be attached to the application.

2. Standards for Use of Symbol Mark

(1) The Committee will judge anything on the identification and labeling of GreenPla®.
Those who would like to use a symbol mark are to follow the Committee's
instruction regarding the identification and labeling of GreenPla® concerned.

(2) Those who would like to use a symbol mark are to give notice to the Committee of
their use contents in a written application and to receive its approval of use.

(3) Those who have received the approval of use of a symbol mark are to deposit
GreenPla® branded by the symbol mark to the Committee.

(4) The term of validity for use of a symbol mark is 3 years from the date of approval
for use. However, it is not a case when it is applied for renewal within a period of
time.

(5) Those who would like to change their use contents of symbol mark are to submit the
changed contents to the Committee in advance.

(6) Those who have changed their constituent (component, form) contents, when the
contents are remarkably different from the product ones approved of use by the
Committee, are to immediately discontinue their use of symbol mark for the
product concerned. However, it is not a case when they have newly applied in
advance for approval for use of symbol mark regarding their changed contents or
have received the Committee's guidance to their reports to the Committee.

(7) When they have doubts about the use of symbol mark, they are to consult with the'
Committee and to receive its guidance.

(8) Regarding the use of symbol mark, those who received its approval for use are
responsible for anything.

(9) When they discontinue the manufacture of GreenPla® approved of use of symbol
mark or discontinue the use of symbol mark to the GreenPla® concerned, they have
to report it to the Committee on the date of discontinuation of manufacture or
within one month of the date of discontinuation.

(10) When the applicant leaves our society, our approval for use of symbol mark

becomes invalid as of the date of leave.
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3. Application for Use of Symbol Mark

(1) Those who would like to receive a new approval for use of symbol mark or to change
the applied contents of use of symbol mark already approved have to submit an
application to the Committee following the Committee's criteria for identification
and labeling and its standards for use.

(2) Regular, supporting and mark members of the Biodegradable Plastics Society may
apply for use of s'ymbol mark following below.

(D They are to mention all substances (components) composing GreenPla® intended for
application and their amounts of use in a written application (Format X).

@ They are to mention measured values or reasonably estimated ones of the specified
elements (Annexl) included in GreenPla® intended for application in a written
application (Format X). As for the measured values, an analysis report relating to a
method of analysis, etc. is to be attached to, or as for the estimated values, their
reasonable grounds are to be mentioned clearly.

® They are to mention special features regarding the methods of molding (fabrication)
of GreenPla® intended for application in a written application (Format X), if any.

@ They are to mention the contents and ranges of use of symbol mark in a written
form (Format X).

® An applicant is to submit a written application (Format X) with attached material
requested in @ and together with GreenPla® to be applied to the Committee.

® A judged result is to be notified to an applicant by a permit of use of symbol mark
issued by the Committee (its reasons, if unapproved).

(3) A written application, its attached material and its deposited GreenPla® are to be
strictly had in the Committee's custody, and the confidentiality of applied contents
is to be strictly kept. However, GreenPla® (product name) using symbol mark may

be introduced on our web site, etc.
Reference

Annexed material: Format X
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4. GreenPla® Conforming to Identification and Labeling
It is to be confirmed by the following flow chart if a GreenPla® may comply with the

Committee's criteria for identification and labeling or not.

IEreenPla@ (Product)J

NO

\é

Disclosure of All Component

All components are listed on P

and comply with Rules for P

ontents of specified elements
are upper limit or less

NO

Conform to GreenPla® Not conform to GreenPla®

2 |

Within approval range

Judged by the Committeg

otice of Use contents

(range)[Format X
YES

Change of Application Approval of Use

Contents [Format X]
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GreenPla ® Identification and Labeling System

Practice Agreement

April 2000

Biodegradable Plastics Society
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This agreement puts our practice rules in order relating to the following system

and rules:

® GreenPla Identification and Labeling System

- Annexed Material Format X

® Rules for Positive List
- Annexed Material FormatsA, B & C
- Attached Material About Test Methods Necessary for PL Listing
- Other Material MITI Consigned Study Report:
A Study on Measures for Improvement of Safety in Bioindustry
- A Study on Safety, etc. of Biodegradable Plastics -
(Foundation: Japan Bioindustry Association(JBA))
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1. Organization

(1) The GreenPla Identification and Labeling System (the System) is put in practice by
the Identification and Labeling Committee (the Committee) which is established in
the Biodegradable Plastics Society (BPS).

(2) The Committee is made up of a Chairperson, the Examination Division with 5
persons or more, the Mark Control Division with 3 persons or more and the Rules
Review DiViSiOI'l with 5 persons or more. The Committee and each Division
meetings come into effect by more than the two third persons present of its
constituent members.

(3) The BPS Vice President becomes the Chairperson of the Committee.

(4) Members of the Examination Division, members of the Mark Control Division and
members of the Rules Review Division are appointed by the Chairperson of the
Committee from BPS members.

(5) Each Division member's term of service is one year, in principle, and his continued
term of service is limited to one more year.

(6) As a rule, half of each Division members are replaced per each term of service.

(7) The expenses for activities of the Committee are allotted mainly from entrance
fees/annual membership fees of mark members and examination fees.

(8) The BPS Secretariat does office work.

2.Mark Members

(1) In addition to a regular membership and a supporting membership, a mark
membership is introduced to the BPS. The rights and duties of mark members are
limited to matters related to practices of GreenPla Identification and Labeling
System.

(2) The entrance fee and annual membership fee of a mark member is separately

prescribed in the BPS Agreement.

3. Application

(1) Applications (application for positive list, application for approval of GreenPla
product and application for use of mark) are made only by BPS members (regular

members, supporting members and mark members)

(2) Application material for positive list is as follows:
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- For application for addition and amendment of the PL first version: Format A
- For application for addition and amendment to the PL first version: Format B
- For application for addition and amendment of other substance to the PL first
version: Format C

(3) Application material for approval of GreenPla is Format X and Product samples
which clearly mention main intended uses.

(4) An applicant submits a written application following the GreenPla Identification
and Labeling Syétem Agreement.

(5) The BPS secretariat confirms formally if necessary material is prepared and then is
up for consideration at the Examination Division.

(8) Application material and product samples are used only for consideration at the
Committee but not for other objects. They are strictly controlled but not disclosed

to the outside.

4. Examination

(1) The Examination Division examines an applicant's material on a basis of the
Identification and Labeling System Agreement.

(2) The Examination Division may ask an applicant to submit additional or
supplementary material, when there are questionable/obscure points.

(3) The judgement at the Examination Division accepts a majority decision of the 2/3
of the members of the Examination Division.

(4) The judged result at the Examination Division is reported to the Committee and

confirmed by the Chairperson of the Committee.

5. Record

(1) A substance, which has received an approval of Positive List, is listed on Positive
List, and it is notified to an applicant.

(2) A product, which has received an approval of GreenPla, is listed on the list of
approved products, and it is notified to an applicant.

(3) A product, which has received an approval of use of mark, is given an approval
number, and it is notified to an applicant.

(4) About a product, which has been not approved, it is notified to an applicant together
with its reasons for no approval.

(5) The positive list of substances and list of approved products are distributed to BPS
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members regularly or every time of addition/amendment, and simultaneously

opened to the public on BPS web site.
6. Mark Control

(1) The Mark Control Division investigates regularly if the GreenPla Identification
and Labeling Agreement is properly implemented in the market or not.

(2) The results of il.lvestigation are reported to the Committee and confirmed by its
Chairperson.

(3) About a product, which violates the use conditions of mark, its use of mark is

discontinued, and simultaneously it is to appear on BPS web site.

7. Amendment of Criteria

(1) The Rules Review Division is responsible for the amendment of criteria. However,
the Rules Review Division may ask their review to the BPS Technical Committee or
other committees. Otherwise, it may organize a special committee for their review.

(2) The results of review for amendment are reported to the Committee and confirmed
by its Chairperson.

(3) The Examination Division, when it has recognized the necessity for amendment of
criteria, reports its opinions to the Rules Review Committee.

(4) The results of amendment of criteria are immediately disclosed to BPS members,

and simultaneously opened to the public on BPS web site.

Incidental Agreement

1. Fee for Application for Mark Use: From the 2r¢ application, JPY1,000 per application
is to be paid.

The agreement was made out on April 1, 2000.
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RULES FOR POSITIVE LIST

The First Edition

Effective: April 2000

BPS

Biodegradable Plastics Society
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1. Policy For Positive List

(1) A positive list (PL) is to be compiled respectively by application of substance.

(2) Substances, which may be listed on the positive list, are limited to those being
currently used or those positively planned to use, and permitted to be used for
"GreenPla®".

(3) Positive lists are classified as follows:

A. Resins [trade. name, substance name and chemical structure are to be shown.
Copolymer and block-copolymer are to be included]

B. Additives which may be used [They are to be identified by substance names.
Quality, usage and/or application are to be shown if necessary.]

C. Other substances [They are raw materials which are resins mixed with
additives. Names (product names, etc) and all components are to be shown.]

(4) Additives, which may be used, are to be so listed as categorized by applications as
given in the table below. If there are two or more applications for a certain
substance, such substance is listed only in its main application. In principle, it is

not listed two or more lists in duplication.
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[Table of PL Classification]

Class PL Category Remarks
A Resins Biodegradable polymeric substances
with mol.wt. of Mn1,000 or more,
including starch and polyamino acid.
1| Stabilizers Including antioxidants, radical scavenger,
UV absorber, etc.
2| Surface Active Agents 7| Including antistatic agent, defogging agent,
dispersion agent, emulsifier, etc.
3| Slipping Agents Including mold release agent, organic anti-
blocking agent, wax, rosins, etc.
B 4 | Fillers Including inorganic anti-blocking agent,
inorganic colored filler, etc.
5{ Foaming agents Including foaming adjuvant.
6| Misc.(1) Org. substances
7! Misc.(2) Inorg. substances
8| Natural org. substances| Starch, cellulose, wood powder, etc
9| Colorants Including organic pigment, dye, masking
ageht, food colorant, inorganic pigment, etc
C Other substances Total amounts of resin (Class A) and natural

organic substance (Class B-8) which may be
used for them are 50.0 wt%(vol%) or more

and mixed with additives (Class B)

[PL Classification Flow]

[Biodegradable polymers(Mn>1,000

[Natural organic substance F——————

C: Other

substance

Yes

[Organic substance

— [B: Additives

B: Additives (<1.0 wt%)}—]

IInorganic substance}—————blBi Additives (<50.0 wt%ﬂ
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(5) Rules for listing, addition, revision and deletion are prescribed below.
2.Rules Regarding Listing

(1) Positive List (PL) is to be compiled following the Policy for Positive List.

(2) A substance may be selected when it meets one or more of the conditions given
below.

a) Under the biodegradability tests (OECD 301C, JIS K 6950 = ISO 14851, JIS K
6951 = ISO 14852, JIS K 6953 = ISO 14855) designated by the Committee, one
component product intended for PL is to show of the maximum rate (%) of
degradation with 60 per cent or more.

b) Under the oral acute toxicity test, LDs50 is to be 2,000mg/kg or more

¢ It is no specified chemical substance under Article 2, Paragraph 1 of [the Law
regarding Examination and Regulation of Manufacture, etc. of Chemical
Substances (Be abbreviated to the Chemical Substances Control Law)](1973
Law # 117)

d) It is not a substance being forbidden to manufacture under the latest version of
the Law Regarding Industrial Safety and Hygiene.

(3) Polymeric substance with molecular weight of Mn1,000 or more is classified as resin
(Class A), and the other chemical is classified as additive (Class B(1~9)) following
its intended use.

(4) Under Clause (2)-a), multi-component product intended for PL or fabricated plastic
product (finished product) are to disclose all components of the product intended for
PL and it is to be proven that each component is to comply with the Committee's
Rules Regarding PL Listing.

(5) Under Clause (2)'3); natural organic substances and inorganic substances
(including natural inorganic substances) are excluded. However, these substances
are limited to those being used in addition to resin (Class A). Besides, amounts of
addition (use) of inorganic substances are to be less than 50 per cent of total weight
(resin plus all additives).

(6) In place of Clause (2)-b), if it is confirmed that LDs50 is 300mg/kg and that any LCso
of designated environmental ecotoxicological tests (algae, Daphnia, fish) is 100 mg/l
or more, it is approved to be in compliance.

(7) Under Section (2), those complying with the following regulations can omit some
1tem.

@® It is allowed for organic additive (Class B) not to comply with Clause (2)-a),
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provided that it is used in addition to resin (A class) and that a weight content
ratio of any additive component versus total weight (resin plus all additives) is less
than 1 per cent.

@ Total amounts of organic additives that are allowed not to comply under @ are to
be at their rate of weight content of less than 5 per cent against total weight (resin
plus all additives).

® Substances, that are approved as (direct) food additives in Japan and USA, are
approved as safe substances to comply with Clause (2)-b) and may be listed on PL,
provided that they have technical effects in manufacture and fabrication.

@ A resin (Class A) has a molecular weight distribution. If it is confirmed that the
resin with the largest average molecular weight complies with Clause (2)-a), it is
approved that the resin with less average molecular weight complies with Clause
(2)-a).

(8) On the assumption that a resin (Class A) is degraded under natural environment,
the information supporting safety of degraded products (intermediates) generated
by degradation is to be presented to the Committee.

(9) Colorants are limited to those being not regulated by the latest version of "the
Self-imposed Regulations Regarding Printing Inks for Food Packaging Substances
(NL Regulation)"(Enacted in April 1973) of the Printing Ink Industry Federation.

(10) Other substances (Class C) mean raw materials whose main components
(Class A) are resins to comply with Clause (2) and (8) and whose minor components
are additives (Class B) to comply with Clause (2) or Clause (7)-O®@®), and those
including 50.0 weight per cent ( or 50.0 volume per cent) or more of total amounts of

the resins (Class A) and natural organic substances (Class B-8).

3.Rules Regarding Amendment and Addition to Positive Lists

(1) Positive Lists (PL) may be amended or added in accordance with the Policy for
Positive List and the Rules for Positive List.

(2) Regular, Supporting and Mark members of the Biodegradable Plastics Society
may file an application for amendment or addition to the Positive List in
accordance with the following procedures.

@D To add a new substance being not listed on the Positive List, a completed Form

A is to be filed with necessary attachments to the Chairperson of the
Identification and Labeling Committee.
® To amend a description of a substance being listed on the Positive List, a

completed Form A is to be filed with necessary attachments to the Chairperson
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of the Identification and Labeling Committee. In the item 6 "Current
Certificate" of the Form A, such contents of the certificate as [PL class (to be
filled out to a Certification Criteria column), Certified Date and Effective
Periodl are to be filled out.

To add a substance being not listed on the Positive List but being certified as
biodegradable plastics by a foreign organization for certification, a completed
Form A is to be filed with necessary attachments to the Chairperson of the
Identification and Labeling Committee. In the item 6 "Current Certificate" of
the Form A, such contents of the certificate as Name of Certificate, Name of
Country for Certification, Certified Date and Effective Period, and, in a Form B,
contents of Criteria for Certification are to be filled out.

@ To add other product composed of materials (substances) being listed on the
Positive List, a completed Form C, which is to disclose all components, with
necessary attachments to the Chairperson of the Identification and Labeling
Committee.

(3) In application of a resin (Class A), to attach to the application form information
(copies of test reports, literatures, general remarks, etc.) on characteristics or
safety of degraded products (intermediates) that generate from the resin in
natural environment. (Refer to a MITI consigned study report: A study on safety
of biodegradable plastics by the Japan Bioindustry Association)

(4) As for tests designated by the Committee in PL application, refer to an attached

document "About test methods necessary for PL listing".

References
Annexed material: Format A~C
Attached material: About test methods necessary for listing on PL (April 2000)
Separate material: MITI consigned report: A study on safety of biodegradable

plastics by the Japan Bioindustry Association

4. Rules Regarding Deletion

In the following cases, a substance is to be deleted from the Positive List by following

the procedures prescribed separately.

(1) When the substance concerned can not satisfy the conforming conditions as a result
of alteration of the Rules Regarding Positive List by the amendment of the referred

regulations.
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(2) When the safety. of a substance becomes an object of public concern and the
substance is judged to delete considering the social circumstances.

(3) When it is judged that the finished product concerned is hardly recognized as
biodegradable product, because biodegradability of a substance can not govern
biodegradability of the finished product using the substance.

(4) When it is judged that characteristics of a substance are different from the contents
of application for Positive List, and that the substance can not satisfy the Rules for
Positive List laid down by the Biodegradable Plastics Society.

(5) When it is found that a substance does not have a code number given by the
prescription in Article 4, Item 1 (About the Results of Judgement on New Chemical
Substances) of Law Regarding the Examination and Regulation of Manufacture, Etc.
Chemical Substances (Law No. 117, 1973). However, it is not a case when a copy of
the written confirmation by Ministers of Health and Welfare and of International
Trade and Industry following Article 4 of Ministerial Ordinance Regarding
Registration, Etc. of Manufacture or Import of A New Chemical Substance
(Ministerial Ordinance of Ministry of International Trade and Industry No.1, 1974)
is submitted.

(6) In addition to the above, when it becomes clear that a substance is not actually

used.
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5. Raw materials conforming to PL

It 1s confirmed from the following flow chart if a raw material to be applied can be

listed on PL or not.

Raw Material to be applied

(No chemical substance specified by Chemicals Control Law, forbidden by Industrial Safety & Hygiene Law.

or regulated by NL regulations of Printing Ink Industry Federation)

(Resins + Natural Organic Substance) > 50wt%(vol%)

+ Additives Polymeric material (Mn>1,000)

PL classification

C: Other Substance B: Additive

Classification of Substance

Natur. Org. Substance‘ [Inorganic Substance l ‘Organic Substance

Content < 50.0wt% Content > 1.0wt%

Biodegradability > 60.0%

Safety of

egraded Products

Food Additive
(0]
300mg/kg>LD50 X
X

re PL list X

2,000mg/kg>LD502300mg/kg

Qral Acute Toxicity
LC50<100mg/]

LD50>2,000mg/kg

Environmental

LC50>100mg/l

PL Listed X: PL Unlisted
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