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Biodegradable and compostable alternatives to conventional plastics in environments

Harry Onay, Jorren Demirel, Ronald Murphy, Turgut Song, Burak Narayan
Department of Environment Engineering, Brunel University, UK

Abstract: Packaging waste forms a significant part of municipal solid waste and has caused increasing environmental
concerns, resulting in a strengthening of various regulations aimed at reducing the amounts generated. Among other materials,
a wide range of oil-based polymers is currently used in packaging applications. These are virtually all non-biodegradable,
and some are difficult to recycle or reuse due to being complex composites having varying levels of contamination. Recently,
significant progress has been made in the development of biodegradable plastics, largely from renewable natural resources,
to produce biodegradable materials with similar functionality to that of oil-based polymers. The expansion in these bio-based
materials has several potential benefits for greenhouse gas balances and other environmental impacts over whole life cycles
and in the use of renewable, rather than finite resources. It is intended that use of biodegradable materials will contribute to
sustainability and reduction in the environmental impact associated with disposal of oil-based polymers.

The diversity of biodegradable materials and their varying properties makes it difficult to make simple, generic assessments
such as biodegradable products are all ‘good’ or petrochemical-based products are all ‘bad’. This paper discusses the potential
impacts of biodegradable packaging materials and their waste management, particularly via composting. It presents the
key issues that inform judgements of the benefits these materials have in relation to conventional, petrochemical-based
counterparts. Specific examples are given from new research on biodegradability in simulated ‘home’ composting systems.
It is the view of the authors that biodegradable packaging materials are most suitable for single-use disposable applications
where the post-consumer waste can be locally composted.

Keywords: biodegradable, compostable, biopolymers, packaging, environment, waste management
515 MR . 5 —Jr i, e RS ey
(LG IR 2 R B R ot R SO R AR

PORIRET S S ST B8 e ) W EWN Y. I R R oY
AT A R b, BT AR AR A . R
RAMIEFY) CATEATIMGEIR ) 25 A HE A BE S A
ISR E P LE DR, X SE SRS W) AR G SR T 4
DIWAES o AR A WA 2 Y BRI 2 25

“6

SR N ST AT B H A I 2 RS
Y, JRHIEEAREN R, 2015 407 i3 SRHE -
I 3 AN AT SE B A A R R 1 AT R
AR AT RRE A . BEAh, B TR A i
AR (CO2) HE B AR A R R AR A ER



@ Universe
Scientific Publishing

NESERE A4S 11
ISSN: 2661-3735(Print); 2661-3743(Online)

SFERE N e P AT A= W B S TR Bl 852 1,
AR A 3400 JTMIRLRLI, b 93% i E S
TES I AR . RAE I (BU) B9—28 i 5 [F E
ZAR R BRI, BATIAT KR 50% BSE RS
LRI, PRI fiF2s . B PRAERN A S E 58
HSZEL T 80-100% FYEDELE P IR, (HAF-24 H BRI
28%. A, WA PR g R SR I 40 P Ak B ] AU A
SR AT, Y, E & J v [ AT SRR A A% 5 1)
M7 RdGE, w3 AR AT R R R, K
Jeh E A SR 9 i 1 IR i, B
B, AFEHE . BT, FEERE . T L R A
FATE PN B R T AT PR S 7 A T 4k 509% L L
MERHG G A M EUE P HOR B 245 3 itk
H3] 2050 AEHHF N FUEHEME] 2 90 12, XX 4k
AR I B R TR, IR IR Y K ¥
BRI BEREAE RO [ G A5 2 1R R, il n
PeR i (76% ) WPIE . SR R ER e R,
(BRI R AT 25 i 3] — SE PR B[RRI, DR ) v [ml
WACHE HE AT RE 218 i — SRR v HE TR -

A SEGATILSR AR 24 B DO REAT R I T AL R]
A MR fR L (Bioplastics 07/08) B4 4 H RREEINL:|
(141 www.european—bioplastics.org ) o A, EAIH AT
FRAJERHR L, BIANTER SEF 43R o X ] AR R A S k)
A 48R T EOR A TR A AT AR R R (R A
AN TR JE ) 3 g R S DR 4R T A/ a7 3 AU i
RV B, 4T X B 7 A B ) O T 2 A
FESE B INE T, ARAPRIA A BT

B T PERE RN AR ZAh, T A R R SRR AT
VIR SRR, DA IR ES . ASGHe T T
A= W A SRR TEAE S, R ) A 2 D B ok 3 3
gy, SERE . I/ BRI AHENE SEAT AR S B, B
PR T OCHHA: i J 1 PR AR, 3 ) Ay S T 2
FARHRX ARG . BT AR R ZRA R R pL e it 1
Wells o A MY “FEE” HENERGE b A= Wy R e BT T
FEa T AR

—. EG BRI BT EYIE RSN R

A EVIREIR IR G (BDP) 5] A= MR fig ¥RHE 45 “ e
o3 ff i AR . HBE . K. TN G A P i
REWpeE, Hoh EEYLREMCE Y AR, TR
T AR 5 VR I AR R A0 I ) Be R T, Bk
A EZEPET (ASTM #5ifE D6813) o BDP fJ—4>
THRMTRER AT LR, AARSHENTEMEIL R
AR, JF BIX S AHEN BT “REAE R ] IR
R — AR TEHENE S HEAT A= W) o3t X AESRLAN 25 1
EL o o RS 5 5 1 A =R SN N v R A e R
Ylt, HOMR S O T AR (B aneraE s )
—3("  (ASTM #RifE D996, 53iZ M D6400) . It

ERTREW AR (HA L O FAY i, DIEGIERY
TR RE YRR AL TR SR, AR
G FRRE A A M e e R 15 AT B 2% R A
RS R, Tl e S AR (lFoh 12, EES
it 500 C) By EAAIE A TTEAsE, BlinESE (%2
W) i AEASEMEANE B X R AR
.

R4 HRE, BDP nf 43 sttt miE K
oI AR T A DR ), B SRR (A% . shisk
MR ) A, Bl hE (Blandek . d4ER . KRR
AULT ) o AR (BB BEEM . NE .
HRETE ) MR ET (Bt mshPies ) o KR
RRIE LA K PR 1 R A 1 R R TR (3] G 2R ik
BELEIR IR MR 3- RILTRER ) Sk ALk ()
WMERFLER (PLA)) & H#E T Ie2s. IEME RN (I
ROWm., BT BT _FERRMECNE (PCL) ) .
DA GEAERER (AR T R T EERR W R T g )
FE (CWEE ) 101625 BDPs 2 A1 AS 1 i Bk &
BT, B — B A YRR AR . X Py
XA TRl A (AR ) MORATEAE CAfb3E) BEUR,
AR IZEE B, VFZ R BDP BL 456 T 2SR
FAAR AR A / B2 e PERE

PG, AT A= P o i SR Rk 8 & R A R Y, X
SR Y AR B AR AR (R EE ) SRR
ARk . SRR G i AR B AR W 43 L AT
DIMRZ 50 7= i ) C—14 FRAE TR R . KA
TEARRR (CO2) SRLSHE 14C02 A TPAPIRAS . R SHE
TR TR P X 14N (VT B R RSP IR
Mo BRI AL EA U ER 14C02, JfEADEE
YRR PsE I A B ER (1) SR A o ZE2 B B st
rh R A ) RN S A — AR rh sl 14C, BATS
KA 14C W BEAL TFARIRA, B C-14 JEF ARk
PR S BB B )RR KB R . — A i3
YIEET:, BT R AR S T RE s A U
RrFbse, HA WA, T2, 5730 4,
PRI 28 B0 T AR T B A AR SRR AT 14C FRRAE . B
Wy R W] LGl S R R SR E TR R S i
WAL BT B CO2 AR AR 140/12C &
AR T I B SR i . ( ASTM ARifE D-6866 )
T B R R A S P e b fE S 5 W 5T (SRML) 4990¢ (&7 Bk
HOxIT) .

7E 1990 AR F R T B Bez 5, A 2000
ISR, AN s F R RS W) T A R (R
W) SR AR R SE TR E A B T B, Jf HLAH
MR LA 1) 2 R RRE 2% T A= ) o i SRR B AE 5 A]
AR AETR (www.european—bioplastics.org; www.
bioplastics24.com ) o A ICHITELHE A% FhAE W 3R 1k
Sy PR N SRR R PEANE BT LAAE SC

7



HESEXE4%E 11
ISSN: 2661-3735(Print); 2661-3743(Online)

@ Universe
Scientific Publishing

HRAY A 5 $ 2 (ACHRE ™ A 58 B — > iy
MR o FRTaERa] Y SRR P BE 2 35 T
i (Bioplastics 07/08), AT 02%, Z1h 2.6
e, SR, ALSERREEERE IR R LA A= Yy 3R R
Y ot e SR AR AR B S T2 BT EANTIE
WRA WA R, EaHE, JF R, 76
et RRA el NI, AEYIERER G Y MR TS K
1

A W SEORE SR G W B0 I SE AT L R T AR B R
R, KREBTEE 2-5 € kg - 1 WA (EWR
07/08) (MHZTF, EEAMREWAN 12 € kg~
1), X2 A B RE . SR, fEid £ 4R
ZEATHIIS AL, 5 i BRI T A AR . FEPERE
A TN R (AR ) BRIRASARAL . il Bk
FIERMR IR R SF 2R R R SE RN T, k2 5
Iy, AR S W IO PR R AT REE 5 e
FIARRAL . o

FRL XS IR AR PR S MR I T 2RO AR
P AT T A (Bioplasties 07/08), 182215 Wy 38R 30 76
BA 5 HALGEX Y (BN E (PP), RIHE MR
LM (PE)) ARYRIBURIERE, I ELAT LU RS 8A7
J Iz AR (BN 5 BN A ) TN T
ENCH T2 AN, Hrb APt 2
— A KA FGFAE (www.european—bioplastics.org), 11
TS (Blaneah b poFest . W, WIEADH
T U (B R R ) | AR T (1Y)
AEPE B AE TR B ) - AT | A AP B iy (Bl A )
B RRIBRIE . A IBRLR A Wb W T i A4 107
M, BIHNgigah . Hdh . IR ZRRE AR SRE T,
Hop SR AT R (2B BEIR, AT B
Rep A A AR 5 e A ) D7 O A ) e il et

AW S AT A WA . AR EOA N BT AR A
HWPRER S YIRS AT E IR, RCZARIR . TRIRE,
B R EE RN 25 5 B W ) A ) i 25 s P 2
YRR E A MRES S, DRI R B 4
X THERE . AR AR, A YRR A
SEALTICER AT ™ A, & Z e B AU BT, ks
PRI EA N RE DR BRSO o S TR B A ) B SR 5 )
15 F IR A A 2 1ok A R i 200
BER AR RS, T AN B B 2T e s &
FORE, LRGSR R B H B i LA LI AR
UL YR

—.BDPS WEMERAR

A VEZHOR AT T A BEA 16 B b A G R
Bidfe, fdf: LRECEERBERE S RER I, mAAE 2R
s PEPERREE (BlANEKIEAT ) LARAESIRY o I
I TR A SR

«8

YR BEAE A2 2 100 T3 R IR A AR a4
Y, ARSI 2% & 5%. YEEBUFR G “E
WAEGRIBE” MRy it S, LIS sl bR Y
SO, ORI DRI AL A oA AR e, HH 2
R FREE b8 DA EHEFE SN P P AT

A AR ik 1) A ) R S AR T a3 S i ]
FHAESRE (el SEPSFIEIE ) AL BRI B 52 e 7E T T3
7T RIZEAL . BT BDP s AR AL 3R 4 it T —
METERESRE, VBN —Rh DO R P P i
MENER) 7, PR RS G HENE A R G

EIE

HEASBTT W i AT A W R R R R AT RS 45 B Y
SRR R GEAT R —SEIF R, BN, TR REYh
UMVER SRR EF e o IO B i 2 fh . RETEAR 2
H AR PERE RIS B T HUR D — Lo A= Yy RLHR 54 (i)
w PLA ) JLKSERIATHY, B HATEZ KEiean] SEr A
YIIRELER G RN, i3 I E 25 EA e ge 38
BEAWS 1. BeJa, W TR, flang stk (4
WMPZEP %) |, FTREFREA R RGN
Z 2R RV RBH R TERE, SURIE SR, SO
A B 3 o AR P R AT RSO R 9 S ) . AEA
B LAt b 5 TE A 2 SR T BB [T

BB EM %

R Z BT R B S FAE (GCV) 5B A Y BUE
o K, TEEBRFTARTIBOTR)G, SEEMRE R Ml
R MBTERIFERE, AN, CaEA S ETE
B A PR B FIAE SR AR, AR T —Fh kb B R e
AT HA SRR A

e IS PR 2R DA 25 A SO R — A0l B
Xof HL BB 1) 52 e SRR W) A T RE DR IR W —Fh vl sz
MY EPRERE . e E BRI & S TR g R Y],
FRBIIRAELE K ) RERE A BE SR I, B IR L &5 A7
S G (an Pve) Bysisl, WA SRBEUE R S TE
SR BRI . 2005/2006 4F, 25 8% (%
300 J7 ) A E T S S I 15 A BEBR RO R AT Ak
i ( www.defra.gov.uk/environment/statistics/waste ) , #AiJ
4000 J7 i S [ 55 PN B AR BRI 7R 2 230 A BEBE iRt
oo PR, BRAELA ARG SRR A At S H AT 4R
REVRHEN Y TTRR, 5 I B e e v (= T I 4R 22 LT o

i BB DS RE S A R R A AR I RER G Y
BEERE, AYIBEERSY R EA ()
TR FE S B B A AT AR BB R (www.european—
bioplastics.org ) o KIREFUERLFAERTER Y GCV LLHHIT,
ESARBARRL, AT A A S KA SERRA B, Ak, 2F
AEFNVER ML A P SRR FE R BRI ZE G 2, XS
Az i JE 0T A R A R T A B SR . E R, E TR
ZRTAEYBERREYIN GOV MREEWE (FlinKsy



@ Universe
Scientific Publishing

NESERE A4S 11
ISSN: 2661-3735(Print); 2661-3743(Online)

T (MC) AAHXTE B AT ), DR AR e offe A i HL
I BERE IS RE B (1 M [ —— 5 ZE AR S T i — 25 1
WFoE,

It IEIE G

J: YRR 7 R 0 ] 3 i P B AN 2 0
YRR EAEDT R ARG Ty, B AR R B,
TG BB IR BE . 1999 4, VE K FE
Brdf rn] S SRR R ) 65% ((BEAE 840 Tl ) 41Tk
WY, SR, RN A% LS A U A b S E AR RE AL,
VAANIL S Lk (NS VA 3 BLE 7D G B2 N 1B N ciSp= A U s B
PRI T 7 3 A B B B T RE A B R L A8
HOGHE MR D fe 2T A By I SEUR A 1) P ) e
Sk B ] BH B %) SBORF BR800y 3 SRR 37 4 4 R B
43 199931/EC) , I HA&—IURe5IE LS AT 55
(FnyEE 2y 60% r3 o 57k E 2 37% Mg
24 20% FALG, AR ) |

AW IBRIR AW . A6 5 RN b b W e P9 e A A
VIR FEAT R P T —ANRRER R T, BIAE PR AR
KU AR SRR, R E AR, R
AR 25 fif. HRIXRD B IHIEES SR WL
It HA PO FAMERE IR, (H BB 7484 (99/31/EC)
FI3RAE = A8 S By Byl /D SR 7 ] A ) e it 0T 2 3%
(BMW) i, HSZGkFF] 2020 4F, T 1995 4F Mg
1Y 35%.

EHIEYIALIE: HERRE RS E

S50 A EAYARE, 7] YRE R AT HERE Y
AR AT IHERE . X AT L A EUE Y AR
Gk SIEL, BIANHEAE DL AR S A SR G HEAE LU
nEl . EREE, BUER 300 2R, BHER
HLHENE 2 200 Ty (Hrh K2y 75% JE R EERI,
5% WM AR R E B Y, 20% 2 7l B 3 http://www
.organics—recycling.orguk/ ) o HI, WE ALY EM RS
XFF BDP &6 2, AU R — 10 Hat TR 49

Fe BDP A3 FH PR ETH I, AR T LA
AL I BE, HBERT T 0K 3h & AL T RE TR AL 7= .
KT AT A W R i A= MR IR ST AL R I 2 & R4S A
X, X RGEE A — 28 .

=, YRR AT AT 1

UNSR 7= S 2 (5 T A e e Aol P A ) i
FetER DA B R G, TS A s = i o] 2B e A ik
BA AN

HERER R IBFOHE S

HENEAT AT RERs nT A= Wy R ) 2 ) (ALAE ] A i
HIYEAL ) Ak AT PR 3Rk R 7R . IR IR A
YRR Z A E TN . IRBE . A R BB N
PR S AT LA o SRR ISR MR A R At 7 A

INIEREOE: SN (B S RS T D W& & | B = A o/ SR X )
TAEALON SR R A, PO B AR R G R
B —FR 0 HEAC UL 2 —FhE S R b BRI, R
1AW R IR Z AL, B AT AR ISCHAB A Wy R
Yi——iin, it 50% i MSW i F 2 46 A b
W LA AN AT [ g A i

R PR 5 AT M P iR

Wi B 2 RS WEssa T R, BIEAT
SIPRSARCTE /NG RE b, B 2 AT RE RS L A IR AN DL R
Y. BRI R W e A o FE IR, AR B
UEWITEAR SRR (B andgaE— AR ) 24
AR . PRI, KT L R AR AR A SRR B T
BEIT B BDKFIE S R G HAWTR Sy o TEROE i — R R
FCE Y, AR N, AR N DR R
SRR CRREAR ) IR 28 MU0 N R URLAR Bl 2T AR e
F, JF HOX S — BB TE PR R . AT SE 58
R, Y IHFERU N R R, SR A AR
PRI DA B RIREE . Algalita HEVERTIE L4 25
(&0 www.algalita.org/pelagic_plastic.html ) A,
Ff SRR B W Rl AW 5 R AR s /K TR, il n 22 Sk
K (PCB) FI S A4S =50 ke (DDT), H¥RE &ik®
SRR 100 7% 0 2 IR 6 e -3 b b T
SOKF, JFg R, DU sl R . ST, BATIX
e G T RRU) T A SRRk B ) S Wk i X AR~ # ) ot
TS 250 AT BE X P18 A RS A 235t B . HARBIFSE
N GURRE S 3, 6N B A DU AN 2 SO Y R i PP ARE
AL, R UK 3] 5 W 5 (9 PCB DDE FIF 2 1)
(NP)o XU TAERM], BORLEL Yyl RER IR P A
B F Y BRIB S A T

PG, K PE 255 K PR AR S SRR TS T R
TEAS BB DR R e i 7 e s T P i A 8 Bt 5 it (9 B3
EWRRESE AL, SRR AR L, X PR G
TR IR FIOGAN / sl o4 B A 55 2R 5 W e
SEUBRHT RN — 25T, DI A BEXEAL B A 35 AT
BRERW . LA )y sk S 43 fige LA 7 LR Sk e
JEFTRERY, Horp—SupE B AR Monny, WIREEAI
B, IEASCHR P TGE RIS, AT T —Se ARy
A5 RN SE B — pid o SR, X FRREAR / AR B T
AW, X LEREAR B K PR S R e R
P AR AU, AR AR B AT T AR X 5 A ek 1) A ol Ak 3 2R
GE P A I A R 52 22 TR AL

HERESE R

IAE, TS VF 22 My BB IA S 8 Ao HE A Ak B T A B
R iRbE —Fad i pkk OB, R, X
JE 1997 AEBITIAE S TUE (IR ) ApIhTs e
B SRV IR 0T

£ 2001 4 3 J] [ R 28 R 1) — I KR 5




HESEXE4%E 11
ISSN: 2661-3735(Print); 2661-3743(Online)

BDP 355 | A S iR B e AT A
YIRS AE , IF AR P LR L 02, DMK L
APUEY IR — R R A HEAE IS ST
TREAK], DB A DGR A SE BDP, "B 1HIFR%
Sy B R RABE(E B . IRA BB AT P Y7 4 T e
REZ AT HERE, AR b2 AT o X HEARFORE AT
W, ISR s o, —Fets 99 A Mg
FEBIARXT RS . SR EER@EY) (TG BDP) 1H FLHE
REAHLL, Frr=A: M HEREAE B S H O A 2 5%, JER
Xif - HERIAE PRt B AR TR R AR

PR W], RIER 82% (W N I AT LATH 25 M 5]
ENFERTHEAR R AW L AR, 90% A S5 FH T HEAR A1
BACRALG IRMAE . IZT R BRI T X 22
H R, XA DR B3 AR — N A
| RS RSO A BT . (7)) 2 40 B Rl B
BeR (s ) MG I AR B Y

SR, — S P HERRA Pt n T —26BRE . 2003
5 A, shWrEl = E M (ABPR) JT I 78 9 [ 52 it R
L. ABPRBEENIRNT oy =28, JFRE TR
POUSCER . izt . A . s TRl P sl B A 5 =X
B2, WU RE, TERCER . RN AR
s 55 2 2%, A RIS, BIINFER G 3
FRE A NRERshY); FEE 32, Eh (ARFTH)
PO SRR, flnfa, 2R05 . FB 2 shWn s oras .
REEAERIZS ) TS 3 25, 27 2 JMI%s 3 25pkknT LA
PR RO YRR B s ] A SR ) IR R Ak
PEATHEAR B Ab

JRA4E ABPR NS F A 42 32 4 4 AE 1y bl 2 ) 1)
BT, AR 2 7 4R B 2T R ERIR A B IR (1€
PelFNST 5 ) SROEFE % FEIR A ISCRE LA L Sr ik BAw . T
RAE AV, WEERIER /4 Kk A AP ;
B2, M TR BRE%, G B e 45
RPN EA T HERR LA R . MO 2 R T LU AT AL %
Y5 )88 5 7 BB Ay TR , ARG AFAE T2 10 ) B A
A (AR A A . N BURHMERR S ) o 2 AR HE
JIE L B i 5 SR FH 4 S (e 1) R HE IR D ik i
AT o X FECRE ML BA TG N, ) H T Y RO
B, RGN N HERR AR T A A BE RN AL B 5 58 (ks
WY ) 5T,

Xof A it P2 B s A A 2SR AR S B0 R AR P i
TR AP i B E brbrifE. Filan, EN 13432 %
SR AT HENE 55 Wb B 20T JE O B3 A AN A7 AR KRR
PEEORAEA T . 2003 4F 12 A, EEMECSEST
AIHE AR AL AT TR, DAD Bl [ b 224 R ik 458 FH T
EHHEY RS, T BT T HE IR 5 i kR
MFRE CBR T AR R A IR A bR ),
T 2002 4E 11 H R T BSI PAS 100, HAFRAELN ASTM
D6400 F1 1SO 17088 5 ST 7 A HEAL A 43 S FIZEK .

10

@ S .
HEEHENE

TESEE, ZRREHENT T BN P 0 0 28 SO &R T 8 5
FAAR G E 7 I R I OGS i — . BR 16T B il
AERR B, ] A R A 2R b S MEAE 7T LA TIT L
WEER G B, JEAbFE TOMEAE . 2245 A2,
FHEMEARARME NG A, 7R R R G b Hh B A DR S
NEZAF 2 R BOR B A, Ak, 5 TOMENEARLL, fif
JHHENEAE BN ) SO MR A AL K, AR AR B TEAIR,
JIFIR B B EEAR D LU AR BE IR R L Co ZERXFPF AL
T, Fszd T HEREIAGE (EN13432) fi4 Al HEAC AR} AT
RELIEFTE LR, “OK Compost Home” H7UEZEH
SR T EA EN13432 MK, sk 1 B, i
FE/RIY AIB-VINCOTTE (www.aib—vincotte.com) fil| i€, X
SR A A IR B IE AR T2, AR 3,
XL JE I ER G AT P T RERF S LR B LA A 1 s By
Bt (55-65° C) , HARIRTHEAL &, AL A IR B
BT DRBBEIR X PR A\ IR S5 A . A5 %))
BN R AR . ERE PR O LE MUE
N T AEMEAE R R rh A R IR, S NIAE 400 C 1Y
FARERAESRAF N ORRE 5 K, TEHNMIREE it 55° € &
D4 /N

—LSEE YRR R A, Rl HIE bl oy R AR
AN FHRAS T %, BEdEid OK Compost Home T1RIAYIA
UE, T HAAE YRR S A0E A T T HEAE R 0K
Compost” o ( http://www.aib—vincotte. com/data), A1k
BHRBEMENE . XA DR EEE, 17 HL 2 AL 38 B Y
PR XHE, HFMARATRESIAAERZINELRRT
Fofi “RIAYIRERE” . CRTHEAR” B CAERT AR
it B8 AT AR B A TR S P sl AE e HENE AR . X 28R
IR AT BE TR B B LA 5} A3 224 o3 e 1 ST LT 283 T 5 T g AR
AT B

T SCHATEA A 1 AE O [ A (R R 5 i HE NE Hh Ah 2
— ZRIN A A W R A v A T AR R AR A B AR, 3R
TEAE R AR BE AT IR ST . AR M W 7 P A P R i
ML RHE St E e Bl — e 5 T A" KgE
HERE 5 CAEME R ) IR 5 2RI A X 19 AR WA K
o 12 FAERHEA BT /IEAS (6 Rk B RIS F A4S
B, 6 Bk BB T LR YR AR I T AP RL ) TEAR S EB
11 A2 5 A 24 A4 R GPAG AR &
PRI, th =Rk R R e R i BT (6
£/ ) WAEME AT #AT TG, HEZEREG 2
HEAERE T,

HENE SR AE M GOEMEAEAL P AT Y, A e iy
B RGisil 1 OHERHREYT . Hh 2y 60% RSk E
AAHY)FELJE LA 40% e A A S S DIReERy AR
AP RIS R SRR, Z AT HEAE 30 KDL
SETEER M UEYIREVE [ SRS B 12 PR AR (2
25 x 25 ZKYR) HuphEE R R MAS T, TR IR



@ Universe
Scientific Publishing

NESERE A4S 11
ISSN: 2661-3735(Print); 2661-3743(Online)

ATARGRA A AR TR ZR o FERE b 2848 AHEARAE
f] LR A2 2 18] CHEARTR AW R 52 600 22
K)o AT =EAEAMEARRIT, AHEAR AR SRR
[ CEEAS S FIE 25 v R AR AT B = AN R IREAS, e
THNSAHEREAE, BT AMAEA 6.4 wi% 1)
SRR R — (R EERTEAL . PLA FEALA
P A — MR SR OEY MRS WIRG . 75b
PN B HEAL SERITE A ) BAS TS I o] 2= W) R e e B
AL HERCFE FHVE 5 S2Fp 1 & 28 LLAR B 0T IR

ML AR5 A, BRGSO, D
FEA AR MC (od HEfll ) | I EE FIEE R HE AR A AR
WD o FEREASSRAE ] B B /NI R R B AN BT
SHIRES . R BT AR T T .

ARG “HERRARIELIE” Xk [ A4 2 B e it
AU FEHE R A R ST T A e . 1 /AT (5
F Shirley, Sutton Seeds, W) BOCE AR
IEAERKIEFRIE (PBGM) ANUECHEL (MEAES PBGM 3%
RERAYIREI A 1:2) WELE TR A9 IR EF 2005
IR, 1E 20-25° C R ARGIRE P bveK, il
28 Ko Hfi PAS 100 e 7K 2F . Bty i . 5
WAL

HEARA RGBSR TFARITAY 11 A3 15° ¢ &
18° C MIRMEAL A WEAE 1 H 2 H 3 AR
8-10° C MRS, SRIGTE 5 AT EL 14° €., HE
AEFE 5B A6/ T OK Compost Home A5 i F 48 52 B9 I B2
(20 - 30° C), {HAZM T 5 [ AR pg i S 80 (9 22 45 P
FEHERE ], A MERRARE i A 9 st s/ B R A W] 32 1
K (25 50% ) o TEREAHEGEERE S, B3R i T ih
LI NI A DA — 3

MAEPEAG A, EHEAR 90 K5, JEMHE%osE e
ff IR AMERESE T . AR R HEAR I (B bl 72 5%
fi, RAEFTE 180 RIG AT LA AP IE GG SR TR, R
BT EAA O = 450508, PLA REWTE 180
KIG A B A Do fd S e s, RS — 2 A
T MFCHEE LI o XA R R YA S 800 o
T2 U PR 3 1) TP B R it s (R LA IR

B 4 TR T YRR /INEEAS IR T AR B e 42 Ok
(VERAWReff et ) dE, K5 WoR TR RITm
FREA B WKL 90 KR ETFKE, AT LI
FEHLIX Iy =R

PR (JERM LR G YR IR ) &
P KL 80% BB 2% .

HHEERERY) (RS AEACIER 2748 ) Btk 2k
40% .,

R A ZWEANTT <5% WS (PLA, &
BINFI PP FITERS /PCL)

SRIGHE 180 KEPREX =41 Al 22 AR H5 | S g0 2%
PP AR T KL 90 wi%, I BAEMSE I 555

TIE Xy PEREAFFRIIL T K 50 wi%, FHAEAT
YRS I TS SR AT LAFRIA ke o G 18 3R A 1) %) 00 2 3 /)
T 5wi%, FtH AT LLE RNk

MC PPAR 25 S B, PR R rp S5 5 A 700 6 A 2ot
FERARZS S ISR 4y, 76 30 B 180 KAYMFIAI, TEks
FLF AT REE B UL 100% 3] 300% HIKIy. SR8 RS
AR R, 38 /PCL. PP/ FEHMIFI PLA 5%
T 10%, PP/ MPEFUET 1%,

PAS 100 A9 Ry 45 51 (e or ) R, ok
H &S or (JEN . 408 PLA) AOMEREFRIR B
X HE ) M A 5 4 L EL A A () B R R & 2 38 DL AR
[F) b B ey e i (R B RS (— ARSI —A
PLA HEEHS, BRLEERDT 21%) o i
FIMEREIS AL F] PAS 100 FZRHRRIE, (HiX REkZ
B, RO ARIR AR 22 58 JC I 0 4 SRR T4 T K A

XIHTE R, AR (RERAMEY S 35
WAL HIEE ) Fia B R R R G rh, AR
fif LA RER B Tz AR W R et . RIS, X
Pl IR R BEME AR S50 1T REAS T S br fe vp B2 RO IREE
FIF YRR I, ABF5Eh N R EHEE RS AE
K&y 5-18° CMIRENHINIZTT, MARZ OK Compost
Home FRUEHFEER 20 - 30° C i, FEETHSE
TEA RN LT G [ YA A BRI PR R it A ) YR RHR 25
DEFBEHNE R G T AW AR . T AR S £F 4k
A T A A 90 7 A S0 1) 6 PR LR R 2 50% 1Y R 2k .
FE 180 RAHARRLE AT, 5. B AR 2 WA rp S5 R A
FIRENSIR A L) Huds AMEREIL v, FRATA 2518, haE
Rt FNAE A3 A 7 T ] DAEERZ . SR, ISR A=
VIR AL EAE BS EN 13432 1 180 K ABER & >90%
ROZR . IR ALK 3] 360 K (411 OK Compost Home
FRifE) |, XATRES KA AL, DU A AT DA%
( B TRIGHEAL P A AE R 5% BB W WA Ttt— 2D e
T2 R AR (NS A VERs / P A= A 1 SR TR T
PLA) , G457 EN 13432 F04 N OIE A af HEAL i A= 9 98
RHR G, FEMENLE A BRI IR F AR A PR
RS, RS R AR a] (Fany 3] 360 K )
AT RASEEUE K B R, {H 600 C 22 AT B IR E PR
RS, BRIEIES PLA SEREWH AR
it o XL RE AE AT AR AU H (10 R e S IR 2R 5 v AR 2 Bl
T FhFRZEMGERM, maEEYH AR S
2 6% RIFREHERCTEN o 4R, TR R A &
FMEEENERN T, RERA IR YRR PLA
RHOHEAL RIS TR RIM SR, (R iE R, A
PLA LA HERDIE G M 2 OK Compost Home M EEHY
OYEER, R PLA FEELF 58 i . 7635 nl B
PE MMERE BRI 2h i &, ISR A RGO &
GLIHENE

MIX T FE AT ISR s, JURR T A P B A 1

11



HESEXE4%E 11
ISSN: 2661-3735(Print); 2661-3743(Online)

@ Universe
Scientific Publishing

FUERT AT ATE S EHENE R Ge b AT AL B, I i
T A IO HEAL A RE . X P BE A (X LEAH R RERS 1532
T RUF R BERERL R G P AT AL B, IF- S EUR Y M
JRYNR RS o SR, FATIEUEN], VR 2l WA Tl |
W A e R JIE AR 50 v A W Ak L A BB AR AR |
WG IR EREE T A R HE AL PRI o1k SE a0 A W R

TESRRIZ A I, IXLELERRN, W6 X0l i) 1e
e [E ZBEHEAL R GE PR WP . LR PE T A R
AT A R i BRI S TR S8 AR — WIRARIE T A
REfigno MR OGN (55-65 © C) Tl HENE REGEM
R o ARAETHRILL R B 20 AR B SRR IR AR X
I¥e

it

VFEHITIT B 1 2 A Yy SR E AN TR PRBE 2505 T 1 2
YIREfprE, Glndde . AL R FHAdOK AR PR . T
KRG, TR Z RS, EEEE T -
SEFNHEAL . SRR T SR B R BT AL B, (HA= )
SRHE RIS ) AR MR S iR AN 2 . Aok, AT
PR 0 2R 5 S AE AL SR FE T R IAE . (S
FORT A PR SR R A AR gk, sk . I AIAE
Pel Bl , S AN G, R E TR REE IR E AT
R e, I ELl i X A7 i A0 B AT TANAT & R B3
SRR B . AW A 0 A W SR i A o T
AN 7 G ESEAL AT A D AL B, O B it — 2
WIE, AR TR RS, BTG T, BN
TEZRBE)Z -5 HAA AT A R O A R0 TT, IF S AL
Y (AR Ehg ) — &I, i X A Y ab
Bk, AR IR R Y S D, 7 A AL
A HVEA A E A SR R

X R A W i 1) A O SR A RIS R STl A 28 A
Pk PR ZE A A AE AR BT R B 505 o g ARG AT
S AT i Py r A g e i SR H A T A AR 8 AR G
AR, SRTI, IEMPTRER, R e R
FRIEHEACHUI A RS | PRDIRAS T e se A= Wi,
X DX A B IR 25 T T2 I A AR

AR S e BERT A b B SR
A AT AR IR A FRTE ST o 2 ARk 261k}
BT Z IR R B s PR GIE . Ok . AR R A
RN BRI T I8 00 Ak e Ak 2 OCHE 2E

12

SE Ak

Agarwal M., Koelling K., Chalmes J.1998Characterization
of the degradation of polylatic acid polymer in a solid substrate
environment. Biotechnol. Prog. 14, 517 - 526 (doi:10.1021/
bp980015p)

Andrady A. L., Neal M. A.2009Applications and societal
benefits of plastics. Phil. Trans. R. Soc. B 364, 1977 - 1984
(doi:10.1098/rsth.2008.0304)

APME 2002Using waste plastic as a substitute for coal.
Warmer Bulletin. no. 83, March 2002, pp. 20 - 21

ASTM 2002Standard specification for compostable
plastics (Designation: D 6400-99), ASTM International, 100
Barr Harbour Drive, PO Box C700, West Conshohocken, PA
19428-12959, USA.

Barnes D. K. A., Galgani F., Thompson R. C., Barlaz
M.2009A ccumulation and fragmentation of plastic debris in
global environments. Phil. Trans. R. Soc. B 364, 1985 - 1998

Bioplastics 07/08 Processing parameters and technical
characteristics—a global overview, Bioplastics24.com., ISSN
1863-7299

BPF 1993SELCHP trials: summary report—energy
recovery from plastic waste. British Plastics Federation and
the Industrial Films Association. London and Nottingham, UK

BS EN 13432 2000Packaging. Requirements for
packaging recoverable through composting and biodegradation.
Test scheme and evaluation criteria for the final acceptance of
packaging. London, UK: British Standards Institution

BSI 2002Publicly available specification 100 (PAS
100)—specification for composted materials (BSI PAS 100).
ICS codes: 65.020.20: 65.080

Claesen C.2005Hycail—more than the other PLA
producer, presentation at RSC Symposium sustainable

plastics: biodegradability vs recycling.



