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2 SA0 X CHEZXQI HiO|R EZtAECZE EREICIS Figure 12 0|23t #FE AlZ3st THE
PLAZ} biobasedO|MA SA|0|| biodegradablest CHEZX AXjS 20F=Ct

Figure 1. Material coordinate system of bioplastics: biobased, biodegradable, or both

Biobased feedstock

Material
. are : are biodegradable

coordinate biobased : & biobased
system for A .

3 I t' Bioplastics Bioplastics
blop asucs e.g. Biobased PE e.0. PLA, PHA,

PEF, PET, PTT PBS, Starch
Bioplastics blends
. Not

are biobased, DIOEgradable  .....vviirrreeines e ——TTT e Biodegradable
biodegradable,
or both. Conventional Bioplastics

plastics are

e.g. PBAT, PCL E
biodegradable

nearly all

Fossil-based feedstock

XI&: European Bioplastics(2024), 'Bioplastics: Materials, Applications, Markets;, European
Bioplastics, https://www.european-bioplastics.org/bioplastics/(2025.06.19).

St2tshy| = 7|2 EH7F1(2022)0 2™ pLA= HFO|2O§A Q2 & Ab(Lactic acid)

mlo
to

0| &3t0] EE}O|

E(Lactide)E 2dstH MZEICL PLAE =2 713848, F8Y, dHHgd, € 715989 Hol A
ZEA, ~H[Z, 3D Z2E A2 AFEEX| D, XA =2F0M YRS =20 S5 E[H|2H(Composting)
= dgez Qs oz g

Ol MEoH7h JHSStCh A Lo A 2o-S4EE STT WK L Pojsict
W22 28Ol 5ot A2o MRS HTe: HoE LM SUY Lof| BT AT e,
o | =

PLAL o8t LT Lh32Y, Qur

8 BioPak Australia(2024), "What is PLA?,, BioPak Australia Resources, https://www.biopak.com/au/resources/what-is-
pla?(2025.06.19).

° To2((2022), "HIO|REEIAE,, ottt Y| &7 |2 Bt VlesEEL R
https://www.kistep.re.kr/board.es?mid=a103060100008&bid=0031 &&I|st_no=42854&act=view(2025.06.20).
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2ol Q1F(AS4736, EN13432)2 HHQICH?O, HiH (Polyethylene Terephthalate)= A3 7|€to] gt 1
22, 27 Mol YOojLIX| kel FE HEXQl IS S AR =22 TRZot= Z2tAEO|
CH'. PLAE T 7ts% X2 7|8te HolM Xetds ZXSHXTH PET= 7| M8

2 MALEIC}
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olz=al Lo M S ArE0| 7ottt FHoM d-S 7HEICth

2Lt dM=z AMEO &&= PLA ME2 £ 871, @, ZEN S PET MED S2[H2=2 FA
oF QEIE WO HIXHED OfL|2t XS 22| A|ILEME AZ0| oZT=
Lt B8 &7[2t fAtet PLA HMZ0| PET MEE 220 2T L& 52 Mot &£

HO| 2
ACHE, F A= =t H7| AN Hetsh Xo|7F len, oj2ist &2 Table 10]

7t e
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Table 1. Comparison of PLA and PET

TE PLA PET
#rol 7o S, AR, FHAHE & A AJ J(EE oM s
=28 T2*d 7ts AH) (HIRHAY Kt2l)
At dEA R U423 -PLA dd Meotet BLS-F e —PET 44
=3 758 At E[H] = (58°C 0|4 8) et 2o =7t
MESH 7ts 4 ZHE
H 7| Ma| Al E|H|3HComposting) 4 7| AM - otetE M2HE S
=g 42 EQ-O[MBtEtA R Bofik|= HE->FH-ME - 7tE =2
M =3t HAE (1 AX =2tA)
°d U #E EYotD AT EYStD HAng
b g¢

(PETt 89+ & 0{3{Q) (PLAR} 25 7t5)
X &: BioPak Australia(2024); European Bioplastics(2025); NatureWorks(2024)2 & 15t0{ x4t

10 BioPak Australia(2024), "What is PLA?,, BioPak Australia Resources, https://www.biopak.com/au/resources/what-is-
pla?(2025.06.19).

ML)

12 European Bioplastics(2025), "Biodegradables and material recycling — a paradox?., europeanbioplastics,

https://www.european-bioplastics.org/biodegradables-and-material-recycling-a-paradox/(2025.06.19).

" glot 28,



do
el
>
rir

58°C O|&9] 2%, 70% 0|49 &=,
HIEA| Z£ZC|0f{OF SHChD H3iCH4. O
FEOM= 2f 125 OfLfof &
H|$HComposting)@F 20| UM BH X7
7|2l E7HA(KISTEP)2 PLAZF At 2t
SHE|X| @FE=Cta X|= et

riot
ox
Jm 4o
~
o
A}
W
2
=]
[
g
e
—
>
=
O
o
0z
AT
els
m
N
rx

¥l
a
0=
Mo
1o
N
Pl
o
my!
rlo
re
18
oo
Jaul
o
ot
7!
o

2 orr

.I

F-I_H 0
ro
>
wn
N
\‘
w
o
m
Z
w
N
w
[\
1o
N
>
ikl
7l
™
=]
ne

m >
Of
=
n>
oot
n>

oY or
Of
[
R
HT
El
il
i
[
1)
-
ie]
o
my!
rlo
A
el
rir
>
m
el

i 1
£
oy

1o
N
AL >

=2
x
0z
Ar
o
N
Ir
AL}
H Ho
n
M
rot
=
L
o
-
ne
r
o
oX
=2
2o

o>
il

ot HO| 23| HiO| 2 ZM AT ME (2022)0 HEH, oiX R2[LI2H0E PLAS =
crAEof s Exol E2lHE M7 OHEEof UK e, "HEE FFT22A
SZOM OHZEXI7} &= &80 Y - UACHD A[AMSICHS Ol 2
M mH2lE 22l HAAM HES FHa=x 2ot Atts s 2oE0 dielel 3%, Euet oj=2
oY LS RO MEAZ0AM EH|=t & HIO|R JtALLS
AY d=etE SO Zoids st ACH7. BHEH, Iuel 3¢ 2H
EY o+ @ SO Ao ME dEdd 2F, HolojA 2E IHE 2F §& 1t Mk

7b OALIX] Zeh 28 Y0l X[HECpe,

—

—_

nE
~
Hu
av)
—
>
N
0Z m> rx mH

2
=
W
0
Of
K
39
|0
=
2
IH
o
>t

ZEN2R, PLAS dEd) S22 WetHez YSEO el 1 7|s0| T ! g
o

oz S0 &
of ZElHfE MEet ME ANzl =atvt RSN ol OAIHAl ZWoME S=0l ZAFM UK @t

" ERY(2023), TdEY EEtAE H E-dEAE,, S#ER,
https://www.me.go.kr/home/web/board/read.do?pagerOffset=0&maxPageltems=10&maxIndexPages=10&searchKey=
title&searchValue=%EC%83%9D%EB%B6%84%ED%95%B4%EC%84%B 1+ %ED%94%8C%EB%ID%BCIHEC%BA%A4%ED
%8B%B1&menuld=10525&0rgCd=&boardld=16166158&boardMasterld=18&boardCategoryld=8&decorator=(2025.06.2
0).

5 St=atet7| & 7| 2l E 7L (KISTEP)(2022), "HIO|REEtAE ), Sh=utet7|&7| 287 7|lesgEelE,
https://www.kistep.re.kr/board.es?mid=a103060100008bid=0031&&list_no=42854&act=view(2025.06.20).

16 Sh=HIOI R 2(2022), "XVt S fleh Tetd HO|ERAE MY S8, SHFH0IRYR 22|,
https://www.koreabio.org/board/board.php?bo_table=brief&8key_type=b_subject&key_word=%EB%B0%94%EC%9D%B
4%EC%98%A4%20%ED%94%8C%EB%ID%BCHEC%8A%A4%ED%8B%B1(2025.06.20).

7 9lot 28,

18 o= abel7| & 7|2 HIHRI(KISTEP)(2022), "HIO|RE2IAE],, ShxIet7|&7|2Eote 7|esdEe(E,

https://www.kistep.re.kr/board.es?mid=a103060100008&8bid=0031&&list_no=42854&act=view(2025.06.20).



KISTEP(2021)2} CE Delft(2020)01| 2™, PLA= PET ME&0| =& 42 EF Mol 8l M8 28
AAE Y £+ Ot SiFon, =AU Ao FArEIL 22| A|AECS| SHAO|A 7|9t Bl A
ZIC}

RN HK 2de £ A% 22H §Y A0|2 QB o &2 HHO|CL Daniel 2 13H(2019)2] A+
Of =™, PETRF PLAE EY3tAM oz ME 40|X| @i HE2gY 220|H, 0|2 Q) M8 Al & 4
7F LSHA AsSHA| & PLAZE ‘MY PETZF ‘HICHME MZ 22|E T ZX(island-sea structure)S A
SHCHD otCte, o] R %[F &8 HEQ UW+d A FHE EoEel= F2 |Qlo| =t

T HMZE 7|AN 459 XSIO|Ct Dan Akesson 2| 2E(2020)9| S0 2™ PLAZ PETO| &
¥ HEg oY =M ¥ ZLL(Tensile strength, MPa), % 4lZ(Elongation), &2 XN&M(Impact
Strength, kl/m2)0| 25 ZAdt= ZY0| F3SHA LIEIGCH 59| PLA 20| SO0tE+5E PETS | ¢
it EAE0| A XotE|H, o= ANE HEE HES & JtsdS Motste 22l0| ECH0

-

Table 2. Mechanical Properties of PET and PET/PLA Bledns: Tensile and Impact Strength

Polymer Tensile strength  Tensile modulus Elongation (%) Charpy impact

(MPa) (GPa) strength

(k)/m?)

PET 66.0 (£2.8) 2.7 (£0.6) 22.1 (+6.9) 62.8 (+£29.8)
PET_TPS/PLA1(1%) 65.0 (£3.9) 2.6 (£0.6) 6.1 (£0.7) 11.6 (£2.6)
PET_TPS/PLA5(5%) 26.9 (+4.5) 2.8 (£0.9) 2.3 (£2.3) 3.3 (£0.9)
2. 2 H= PET 3 TPS/PLA =28 X0 Oish 2 2=, Y EYE, dug, d2ln 54 25
HlWoh ZIMO|Ct PLAC| BHEO| S7ted+E oY 2ot AMUE2 543 ZL45H, 54 4= PETS
B2 6280(M 33 k/m22 SEHHYL 2 HA5s FYS EOLh 0= PLA 2%0[ PET2| 7|AY dF,
E9 Y44 rado 285 gdegs Thie AS 2f0[ettt

Xt=: Dan Akesson®| 2H(2021), "Effect of a Small Amount of Thermoplastic Starch Blend on the
Mechanical Recycling of Conventional Plasticsi, TJournal of Polymers and the Environment;29-3,

Springer Science and Business Media LLC, 2-4.

9 Daniel 2| 13(2019), "Recycling of Mixed Poly(ethylene-terephthalate) and Poly(lactic acid), TJournal of Polymers
and the Environment,27-7, Springer, 1-2.

20 Dan Akesson®| 28(2021), "Effect of a Small Amount of Thermoplastic Starch Blend on the Mechanical Recycling
of Conventional Plastics;, TJournal of Polymers and the Environments29-3, Springer Science and Business Media
LLC, 1-6.



N Hij= 30/ =2Uo2r MHEO0| 27tsdiE = ULCH= EO|L} Dimitris 2| 3¥(2021)2 ¢
Tof WEH, PET H7|E AEZN PLAZL 2f 1000ppm(0.1%) H=gt M= MEEE PET7t S2{X|2
(hazing), E2}(degradation)7t &5t 7| A IH2E0| AHHY =27tssiE = UCtD ZLOHCE2,

OIXE PLARL PETS| 2% HIE2 & Motol AKX &1 Mg 8 TH st M2=E
flgst= —E—Xﬂolﬁf PLA| dE3ldE &Hel= SAI0 PETS Ak NEES 25| flsiMs 2
M 7129 =Y, NE 2t 43, zEltE XE2 gMet & MAHR cieto] 2asiot

1. 7|=H ot
PLAS| ZtH Ol 22| U MAZE fiMEe Mo &g QmetE Eote = Qs 7|&850 M2
O 2adiCct E£9|, PLARt PETO =% HIZZ QI3 EE XNt EME &7 fdiMe @ =3tE X}
S MY J|&, st AX| BEA(OHY), OPLA ©& M2| 2t 750 Al 7HX| HeoA MEXOl S
O] 2FEICt
OXtsz MY 7|2 IEsh Hxje MEE MY 2QIoME PLAQH PETZF 224 g ALSHo] |0t 8l
Che MH 2= A 22|xX| A=Ct ol el FEI LM a8y HAHN 7|8 Xts
MY 7|22 Jjgstn M8 FolCt,
£29|

TORMA Sorting Solutions= NIR(ZH2|M) 7|gt &<t ME7[ Hilgld 25 S =5t
O PLA, PET S QAF ZgtAES MUS s = AM2"E FAHSHULCE TotalEnergiesA2| S5
Al AtEOI M= PLAZE Tt Efﬁ'éll'f "2bMS| 3|2 ACHfully recovered)'= 7|&X EIIt QUUCE2,
o
=

ESH STADLERE S5 (South-East Melbourne)Of| -|—|I|°F Sacyr2| 7|2 X 2| Al

L2 F|HJ

Ao 1™Y J|A ME AAE”HE 7H orMﬁr. AZE 120HES| R7| H7|E2 Melst, AHE E[H] 58
EZ Mgt = o, e OolEof et 2ol FASHH 2-E =+ 91 1= PLA%EI MEEZ
=0l 7|z 7|He2: 8T £ QUCt O A|[d2 =2 STADLERC| Z|AA N2 7|=ut HE2ZE
WTTS| 23N 37d0| A= =3 A|AHO|CHS

21 Dimitris 2| 3¥(2021), "Chemical Recycling of PET in the Presence of the Bio-Based Polymers, PLA, PHB and PEF:
A Review,, "Sustainability;13-19, MDPI, 2.

22 TOMRA(2022), "TOMRA technology., TORMA, https://www.tomra.com/waste-metal-
recycling/products/technologies(2025.06.22).

23 Waste Management Review(2019), "Sacyr opens waste treatment plant in south-east Melbourne,, waste
MANAGEMENT REVIEW, https://wastemanagementreview.com.au/waste-treatment-plant-opens-in-
melbourne/(2025.06.22).



@d=8Hg otE/BAl B2 Vs Heot 7|AUHe2E 2HeE Z2[7F o2 S=OIM AT KpA o
ME JEE RS 2oto] 2abHQl Cfeto] 2 4 QACE REA(EU)2 EN13432 7|ES S5%s
d2old Zet2E MEFO S “Seedling” 2| O3 £AS 22350 AH|A 255 0|2 U&7
gt A FElgk FIAZID ULk Ol =8N M3A 2SS 7|22z 5t &H[AE MES
MEstE O =82 F1, =8 % W28 HFME SHE =222 28 REY & UL

® Figure 2. Official Label for Industrially Compostable Bioplastics (EN
13432)

AY: 2| O|0JX|& European BioplasticsOlAl XN3sts MYE ElH|3}
IS03 2, EN 13432 7|=0f et 2oy Z2t2E HE o FEE
Ch. O 2t¥2 2H[XZL dEdid MBS 2ot QAASEE 5=
NZE Mg 2oz 7|5t
X} &: European Bioplastics(2024), "Labels for bioplastics,
industriauy europeanbioplastics, https://www.european-
compostable bioplastics.org/bioplastics/standards/labels/(2025.06.22).
&M Z European Bioplastics= “H[HE7t= d&E5d HO|2 Z2tAEnt ot FetAEES F-SE
OfF7] WEol Malg = A= 2HEO| aH[Re Mg ALHOM =50 Eit's S dX5tn
> O|Mg org2 gt O[O[X|7t ot MM S 7[A 7t 24 Jtsol HsHAzZ dA %0 25

GPLA T& M8 S MH2| 2ol AlY = HEzt=e SF-EMATT| 2Rl CE Delft= PLATHE &
e} 8t E-

2| 27 Mg Helks M8 Mzl AAH

o
CE Delfte| 7|= EnMOf| M2 HH2 MM AE 22lE ZF I 7| Z(Source-separated)2t
Uut AH| T =% H 7| 2(Post-consumer waste) & 7tA| ZATOZ LR 0] TIHE QUL ZH ZHTOA

PLAS PET/PE/PPECH Z/30| MEots WAO2 Ciydh M#O| +¥Eln, 1 Zite CHgat 29t

24 European Bioplastics(2024), "Labels for bioplastics., europeanbioplastics, https://www.european-

bioplastics.org/bioplastics/standards/labels/(2025.06.22).

25 European Bioplastics(2023), "Certifications for bioplastics,, europeanbioplastics, https://www.european-

bioplastics.org/bioplastics/standards/certification/(2025.06.22).



Table 3. PLA sorting Efficiency and Cross-Contamination Rates in NTCP pilot Experiments

Experiment Experiment Experiment Experiment

A-2 A-3 B-2 B-3

Source- Source- | Post-consumer | Post-consumer

separated separated separated separated

PLA sorting PLA sorting PLA sorting PLA sorting

after PET, PE, | before PET, PE, after PET, PE, | before PET, PE,

PP PP PP PP

Yield PLA 73% 75% 78% 76%
Purity PLA 91% 92% 95% 94%
PLA pollution in PET stream 0.96% 0.03% 0.91% 0.02%
PLA pollution in PP stream 1.09% 0.03% 0.25% 0.00%
PLA pollution in PE stream 0.91% 0.00% 0.53% 0.47%
PLA pollution in foils stream 10.4% 10.4% 10.1% 10.1%
PLA pollution in 2D stream 0.0% 0.0% 1.0% 1.0%
PLA pollution in tetra stream 2.5% 1.3% 0.1% 0.2%
PLA pollution in metals stream 0.5% 0.1% 0.0% 0.2%

X} =: CE Delft (2021), "PLA sorting for recycling. Experiments,, CE Delft Report,

https://cedelft.eu/publications/pla-sorting-for-recycling-experiments-performed-at-the-national-

test-centre-circular-plastics-ntcp/(2025.06.23).

CE Delft7l =&t PLA 22| MY Aol =8 ZAI} A-2, A-3, B-2,B-3 Z

ZU SHoAM PLAS| M

[=:]

=
28 (Yield), =& (Purity), 12|11 PET/PP/PE & F8 E2tAER0 Ot PLA 28 E(Contamination)S =
X2 MAISta Uk Hol ME =AMt A0 wWal PLASl === %[0 92%, PET LEES & 0.03%
MR &2 5 JA/ULD, ol SFo MY =t IEE S8l PLAZF 2882z Z2E = USS Al
Aot ot WX =28 7|22 2FE0 MEE0| o2 PLA ME0 Cish, = +AH-HE-MEE
ANAES 55 A0 Hdad Us et @ = JASS ENFCH,
2. HMxH got

dEofd EctAEo 2t 280 MEE MA W EHS /diMe 7l 22D ofLet HH
A ME 2ATF $EA] HAZ[OOF StCt 59| PLAE 22|H S84 7|& PET 82 M8 S e
A2 = ez Aol 22 A® % =X M 2o O2(d OfsfEtAXE 2t 2o 7|t M =7
O ZR3iCt Ot2f= Ol et Ml ZtX| S X rjets 7=t Ao|Ct.

2 CE Delft (2021), "PLA sorting for recycling. Experiments,, CE Delft Report, https://cedelft.eu/publications/pla-

sorting-for-recycling-experiments-performed-at-the-national-test-centre-circular-plastics-ntcp/(2025.06.23).
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@OPLA 22[HIE &= M4 3 o|FR 3k o &iQ Z7I52 PLAE =¢
ECtAERO FESH| 9% MEH FXE OFAStD o tEHCER, &
'Single-Use Plastics Directive'S €2 HO| 7|8t &X7t 7|E
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