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ABSTRACT : The biodegradable properties of various polyester resins with different chemical
structures have been studied by applying the controlled compost test and the soit burial test. Cellulose was
taken as a fully biodegradable reference resin while PVC and PE were employed as non-biodegradable
reference polymers. Among the polyesters selected for this study, aliphatic polyesters which have soft
aliphatic chains or ester group were rather easily degraded by hydrolase, meanwhile copolymer type
polyesters which contain aromatic rings showed relatively low biodegradability. According to the results
from controlled compost test, cellulose(the positive reference) showed 70.6% degradation after 45 days,
whereas synthetic poly(butylene adipate-co-succinate), poly(butylene succinate) and poly(butylene adipateco-
succinate-co-terephthalate} showed 44.0%, 32.0% and 23.4% degradation respectively. In this regard, it was
concluded that biodegradable properties of polymers are largely dependant on the chemical structures
constituting the polymers.

Keywords : biodegradability, aliphatic polyester, chemical structure, controlled compost test, soil burial test

FElE A8 H4=E



224 Eool2ul 22 3E Fxo| otE AR AFe] g A7

.M E

"y, 27l B AL § A8 7iA
AL V1A A ARE TR EEolT 4t
JEAZANM LAFL HFOR ALgs ok oF
A AR EA AR dFEL AAEE FdlA
23R gorng e Fgiy HIEE ¥4
ANFle EAE SAAHT )2 ZAE AHE)
Y3td, Fetag HYEE Astd AL3AL,
237 £ A BgHoR HeEsd BHLET
Hassrnsels m2o) Aad Aol

A TEASY QP BF FoA I3 93
3t71 W&ol AL AA, BS Fo B Fol v
TFHLZ AFA R0 A 1A JFE o)Ak
olpi® FAE ZEFHoZ AN Y BEF F
Z2HAE U & 5 U AHE Fole EY
9 vl o) BalEe B3 AgHA YRS A
EehaEe] 283 4] AMAR Aok oln] 5,
olejg], PlF T A3 7 FoMe 4By, TgiH
A e BEIE FA AMES FIEe F AL
348 ol dg3p gEs] IFH YoHL23])

o]z ¥ AH &7 F&3td 2 IFIM=
Aol o= Fx 7HAR e LS Eds
Hlzo Thdd sstPzdl ot A2 AFE 29
Bo2M T YRIAG £A4Y Agd =2 F
3z} SATHAS6). HER Q Apositive)d} PVC(negative)
g 71E2ER, A4 nEARAN ZEHP 5T
ks Ze]o A8 291 poly(butylene succinate) (PBS),
poly(butylene adipate) (FBA), poly{butylene adipate-
co-succinate} (PBAS), poly(butylene adipate-co-succinate
-co-terephthalate) (PBAST)S A3l A& A5
o)Azl WS &8l controlled compost
testol] o]3k EajA Hr1abE 3} soil burial testol] 2
3 B BrrHoR AR g

2. HHEX A YH
2.1. Controlled Compost Test

(1) Compost
(FHAF2EANN A2 EHBE AFHsto 55T

CLEAN TECHNOLOGY Vol.8 No.4

AA YT &x2 F7E FTFAIIN™A 0YAE
Fa 3L AQ F A¥el ALHAHT. £ &
¥ compostzt AEEH Hrtol HPHFA AXE B
@37] st pHet §4&€ FAAG &, F=
¥ compost 10 gol FF4 W mLE Y1 W0EFX
IRMEE F 3 FFde pHE F43 koA
Gd7le) WA UBT HAARG. P L 105C
AN A dzdn PEAES AR F =Y 3
N B AEFAE 2431 0% FEHF
o] fA€-g EAAT

Azgw(y) = SERATTALELAZIA )

(2 49 33 2 A=

o] Bt YL W HuIZ} 2o B
He] 377 AEH=E Frlste wye, A7
Z3E wgrlel 2FHA G WglA AAH
e COE 4377z £33 FRE CO 34
Foz AEArs dAs= Wt

AY FxEe ASTM D5209-92 [8]¢} ISO FDIS
14855 [9]el &jA3te] Fig. 13 o] PAsAT. 4
A AFAg g7 E2F 42 compost 190g7 A
22%& PBA, PBS, PBAS, PBASTS 7|&E3=:e
PVC(Aldrich)s} Ag 29 ~(Aldrichyg z+z} 10g¥
Y1 & EFSQT Fig 1914 R ulek o] 7}
Fao7t Eoje ©|4kate 4 scrubberE 5o F
N Y93 #FF22 gTld Eol YoFm,
incubatore] REE 55T, W@ Ze 2xE 1TE #
21AZ F, gl 2y E= = NER1
79} 04N KOH &< 130mlg} 2N BaCl2 484
26mi7l 27 f2T 374E 2ol 924 absorberZ
ER o

Alg= composte} FEFE F Q= 7|¥E TY
sl ATREE o|AED Fui2 Y7t oL 4y
of AMg-3lHch &, A89 AT F3tvld 300ml
of resin WEje] Als S50g& 7Hg F AHuui7lE
ol g3t ARZE &3 LAY L HEE S A
M3 Jtete] 2AIAC HEAD AR FAF
2 Fizeol FHFF ) YEv 2Yoz2 FH
433 o3 AEelr] Bl v A5 H



FAFL-¢BE-AHYG-2EA-FLA-FFA-% Q& 225

FAHo] FEHZE AT

Cooling bath

Fig, 1. Schematic diagram of controlled composting
device
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2.2. Soil Burial Test
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Fig. 2. Biodegradability of various polyesters in the
composting test
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Fig. 3. Biodegradability of synthesized polyesters in
the farm soil burial test
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Fig. 5. Pictures showing degradation of PBA sheets
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Fig. 6. Tear strength change of degraded polyester with
the lapses of time after burial in the farm soil.
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