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SUMMARY

77 Yol g HIO|2E2HAE Y SS¥EY

* M MAMCZ HEAE DIMSHAEOZ QIF 2FQH0| dot0f HEold Lol S2tAE MiE ME

IS Zefolil RS

* MR HIZohH S2tAE HRIE fIet MEold HIO|2S2AEIAIN0| SHEL0)| T2t ME=2 Ml

HIO|SStAE MRV |& Z= 20 M3 Ctolil RACH, Starch blends, PLA, PBAT, PBS, PHA S0]

SHAL ATHO|O, Novamont, NatureWorks, Total Corbion PLA, BASF, Mitsubishi Chemical, Kanekaiit
0| Z2E AYS ot US.

oin

* Yoty HIOILEAAE AFTHE/F SHY0| et S 2481617 2lo, M=ol BI0|2E2tAEQ|
=817 |&(T&&(Recycling), ElHIEHComposting), 87|14 A8KAnaerobic digestion)7|& 50| 7§ S€!.

77 AAPE 3 EHR|o

* M22 AM SEL ABFTME| =Y SHE 1T25H, HI0|2Z2AE A2 0fld(23H 2620HE)20
O B2 £z S/t A9=2 HIEED, 71 47 Rt HEHE 100% HIO[0HA 7|8 HFH|= HAt A
o= o4E.

* oIl Yol HIO|REAAES HEE +Y0 AZS0| T2t =4 Yoy HI0|LE2tAE A% NS
Plol BE-AM-HMS-=2t| WF7| 7|& /Y X 4, HO|LEAE ASFTNT X AISHES 00|

AEE.
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27 ZIAE|O S Ol LIMBL= AISI2X| Alst

* SStAE MARE (1950-2015, 839 £)2] 78%21 63Y £0| EctAE H7|S2 YMHOLE 9%t MEE0| =1
12%E A2, 79%E Y E= £7|SI%0, HXol BAAY Ab| HEIS R ZR, 2050401 012 119 £

= [E T =

SetAE S TH 4R9] 20%E AH|5H0] A”*HEIEH 09| Z2HAE HY|S'2 2lah 217 MZ0] 23

X 205097 =X HEStAE L2 3309 010 1209 E0| 424, 1209 =0] UHE &2 F71=H, 909 EL0| M2
HoR 0|5

1950-2015 F M|A| EctAE] WatEE (839 E)

(®7]: 499 £, 22 79 £, &S 62E) 2014 2050
Total virgin plastic produced 8.3 o S
DN RN L ca L) —
v N/ PRODUCTION
I MT 1,124 MT
stillin use Used once RATIO OF PLASTICS ot i Pt
2.5 5.8 'ronsumml‘ - > wam =
OCEAN' > »e
N s avweam S - =
Recycled B v -
stillinuse » M
0.1 0.5
I Recycled I. OF GLOBAL OIL
CONSUMPTION’
0.7 e 20k
Incinerated | I
PLASTICS’ SHARE
OF CARBON
s Lo = 4 48
Discarded [ [N 15%

| 23 1. Set2E H7 |12 2l 281 |

(X2 : Geyer et al., 2017, Science Advances, The New Plastics Economy — Rethinking the future of plastics)

* UIO|X XA AARIO T2 HAUM 71 DIMEHAHCZ QEH X[F 2912 3917t 242} AH & 45 otR=
SO, tet=2 MANIA 7HY 2FE siets 7t ‘RAE S [11.

-
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* T HANCZ HEAEL DMS2AAECR Qo FRHO0| Hate|0] 228 S2t2E ME AE #HIE Zatotd
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N=H
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- S ZEFA O|HE2Of, QI UAE, O}7| AR S AMat MR35 Z2tAE(Oxo-degradable bioplastic) ZEX AFZ0|
St 212 Mi-at QIS.

- EUOIM= S2tAE HE, Wi, SM o), I, 47|, & UM, 8, SEl%, SXI, ZYX| & YLRI0| 71& HOo|
AL25t= 107 E2tAE HE ALRS 2Xots HOtS 20218 H 2aot0d, 2025E 7K 2t 3¥=2 x| REL:=
EAE S22 8 & 90% 0|42 750k &

- EUS 22tAE M2 ASSAE HE MEE AZ2AE HI|IE 4T 45 AR 2 s R A=S2Y
HSLE T2EM, 0| Sall 2030E 7| S2tAE 22l U WS Y Z0roA 20T 719 UX2E
AESI= SHE MAIE

[E 1. FLH -2 SHAENES 22 28 X oig |
[BHE8 TA]]
21y - MEHY MEL2 1218 ARSHA YoM K, T7 |2 253 M
*EChN HE: eHE71avne 3 Ko Bt HE, K| 120 2 YRk »X| ME2=
SZEX| QSS U2 HE
- 3|8 SCtAE HIE ME IS IS AIE MELH 2021H2E Y
- Y38 ESAE MEQ AL SX
* ZAE] MT|E(cutlery), BAl(plate), tH(straw), HEE|AER SAE 27|(food
container), 2 &7|(food container), S2& & (cup), ESHAECZ HZEH HEE
oo oftl, MstME5 M (oxo-degradable) E2AECR HZE HE
TS| -2025UREE PET S22 Yo 25%E MY Z4AHOR HEHOF 51,
203092 EE 2E E2tAE HO 30% = MEEEAAECE HE
- 2029 E7NK| E2AE HO| 90%E YFHOZE 27
- ECtAHO0| SRE i HHQ MEYR= MMRMATNSEN =(Extended Producer
Responsibility Scheme)7t ChAf
=9 ofepop | ~ HIEH B B R NR(1410/:90%01 2B AE B
- (A7 Z{cH ALS)
. - H|251A U512 AL 25 AR 11K|*16.7, HIO| QA SIZF 30% SE3HAIR (17.1)
- - 202092 E S2AE ZHut FHA| ALE FX|
= - MEHM ZE0I AL Bio contents HIE 50% 1IA| 6
- A2 L0, AZHHOA HIESX| ME SXI(F16) AL S2HAE Wi AL
=ZXI(18)
o= - OfRf0|F, E2tAE & AL 2XI(115.7)
- AOHE, Ao Wi, ZE FA| SO S2HAE AL FX|(118) ALt Al HFEIKH250$)
- HARA, E2AE S8 AR Al HFEIH(G/E)
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quc | - ESUE N SRS 85 2R of(1g)
- 7 Holo| BRAE 25 7H 2E 3
- HEZOIS0IE, NEL, HHZ 5) K|} B2AAE ZE A AA| (09.4)
29 3% | -28F XY BAAYEE N 3K (119)
(B8 B2AAY 25, B4, S01Z5, Y=ol 25 5i2)
SHME | - Y218 BIYEX AIg BRI (19)
B2 | - 224, Hi2ohE 25 AIS 3XI(15.1):PLA 35%(151) 30%(161)014 A8

* 2ol Y= EHAEHOZ QS SARME sHZot7| Yol M MA 3004 /4o 228 7|(BASF, DSM, Dow,
Braskem, ExxonMobil, Total, Shell, Mitsubishi Chemical Holdings, Mitsui Chemicals, Procter & Gamble

S)E2 oY WA g4 & HAHE 2l #2482 SHols ‘S2AAE A7 XA HSHAEPW, Alliance to End

Plastic Waste)'S Z245t%2 [2].

- AEPWE 57t 15998 BXAE SHE ofH, Z2tAE M7 AASE 2ot ME2R 234 L2 28
HE2AE S Soll 28Rl 7|0oh= 54 Lot 7143 o 01 FY.
* BASFE= S2AE &S STIA7 = I V& Jide SHE AMO0IZZ(ChemCycling) ZEHEES TIRGI0,
20184 HZ2AEIQ| slotX Mg S St didtel A} IUH HE2S LHOIUS (3]
(@)
©osm ; g
QTcrrm._"i "..”i;ﬂ-;";_\ ; ,_1:7 f
i ; | g8 Awuitsuisni Chemical Holdings
@veoua | <\ L * )
. - &9 © SUMITOMO CHEMICAL
Iyondellbasell - . \ o2 . »
ExconMobil 'ﬂf:,\ / a ©/sCG . LI
ﬁ > CLARIANT® LY Reliance ol
. " <0
OxyChem. '?""'"‘
9 | Sl
3%
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=l

b
( ) BASF:
-, Oil as feed
.| for Verbund
Partners & BASF: ;‘q : = BASF:
Pyrolysis with (g 71; 'g N " Recycled chemicals
plastic waste :}:‘ | . . g £ via mass allocation
Y <., )
Waste management 1 [ Customers and consumer
Waste collection - R brands:
and sorting i . Products with allocated
i recycling content
:“Eﬂ Consumers:
=% Consumption &
v+ end of product life
BASF Production Verbund

Steam cracker/Syngas plant Chemical production m
Crude oil/ N ]

natural gas ' e * Allocation )

Naphtha/ e > —— Fossil product
natural gas i

*e o 2
.‘
Basic organic

chemicals Chemcycled product

7

~—

3rd party verification

| J2 2. HZ2IAE ZA U HAHE QI3 =3 (3) Z2HAE] M|7| K| HEHAEPW, Alliance to End Plastic Waste)
(b) BASFO| HZ2HAEIQ| 551X THEE S ChemCycling |

(X2 : https://endplasticwaste.org/about-the-alliance-to-end-plastic-waste/, Dr. Stefan Grater, BASF SE presentation

The ChemCycling project-from plastic waste to high quality products)

== k=4

77 Y2518 Hio| 2 Z2tAEIQ HOH

* YHZAALS YYMHOM At HUSE, Y8, THET|, YUSE S Y4e| MASHS 2l
NSEl= 884 BAE Al FBHS 0l
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E2Z2UHI(PP : polypropylene), Z2|AEII(PS : polystyrene), Z2|H|ZZ22t0|=(PVC: polyvinyl chloride),
22|02 Z(PMMA: Poly(methyl methacrylate))2 HZg.

- HEolY YESAAE2 MY ZUNME Zoi7 SA| 0, HES 2eleA & MHE HYE AHRIX| ¢l EY &
SHUO e S5H, AlZH0| ZatE0] M2t OME2AE(RIE 0.001 ~ 5 mme 22 S2AE JANZ Hetw(0f HiCt2
SAS07t oY Y=0] FAJoHAL, ThA| A7 S0t2t YEHAIS w2tef

F|->I

* HIO|2Z2tAE(Bioplastics)2 7I1E stda2 MitE= S2AE O HA] E= ARl Tty S2tAE fg &
HEZECZA Q2o M40 Mt Aesld S2tAEl(Biodegradable plastics)d} HHO[OA 7|8t E2tAE|(Bio-
based plastics)22 TEE 4= Q1S

Biobased

Bioplastics

e.g. PLA, PHA,
PBS, Starch blends

Non

8 .
.........................................

. Biodegradable
biodegradable

Conventional Bioplastics
plastics :

e.g. PBAT, PCL

e.g. PE, PP, PET

Fossil-based

| 231 3. 4ot HE FeHo T2 HO|RS2AE Y 27 |

e B

(X2 : European Bioplastics, nova=Institute (2018) Bioplastic market data 2018

Kol 7|20 met Chet 2oz 2 4 AL HEHC2E S2I5 -2ty 240 °I5f04 A
&t 2, O[thetEA BIO|QUAZ 242t 2o/t He dEd2 A F2EH, dEold



& 4ht7

ISSUE 1 ME2atM

i HjO|QZ2}A

* SCHAE M= HEE HE EY S2 oY
AR 3 Folf 2 220 R0 70| HRE.
| 2. SStAEo MEold £
HIO|2E2tAE (Bioplastics)
e i ZoliSctAE HIO| 24| 0| ASEfAE
(Biodegradable plastics) (Bio—based plastics)
HAHEA MeA a8 e
HIO| O A B2 50-70% Ol4 A= Qs 20-25% 04
ANEH= MRZ, DlY=A MRH= MOE-HEH s | MAUE-I2N ST
PLA, TPS, PHA, PBS, PES, PVA, , , , -
5= - = Bio—-PE, Bio-PP, Bio-PET, BIO-PA S
AP,CAS PCL, PBAT &
HEA SKAIO|Z, NatureWorks, ASHITEAY, SK A|0]Z, Braskem, Evonik, BASF,
- UCC, BASF, TELLS, Novamont & Arkema, ZHAHOH S
XNz et TS AE 88 5 EgH AE 8 5
ISO 14855, ASTM D 6400, EN 13432,
T471E = ASTM D 6866, CEN/TR 15932 &
KSM3100-1s
_— 2ol L4, HAKNZ L-(TEA), OleretEta Mz @4(EHA SHY
°F H&d, 7158, Mot 24 R+ HIO|QOjA), Mo S4/dity R4
HE Q7F 17t 24 Mot LN SES
o 1 B = el U s e, Ul BH ks
=l 7tsd
2547|% O4= =t -
eI :
M3 A 6712 OILf = 90% B
- 45 OILYi : 60%
HE SEtAE AE of gt A&
d=al 7|t 3~670E O|LH(67HE OILH 90%) INEERt e
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2. MESHY HIO| QB AAE] Mef S5 Y 4

77 22 HO|QBAE it S5

* HIO|RESAER2 MR Z2tAHE WAols HEd S2AA2HO2 NY 27t H2X gFotl ALH,
REUSUAHHS= M7 HIO|RE2AE Mt 552 2018H of 2112HE0|A 2023 2620tECE S0E AC=2

- 2112HE 29| 56.8%(1202HE)= HIO|QU{A 7[Ht HIZ5HY HIO|RE2AAE0|H, 43.2%(912UE)= Y=oty
HIO|2Z2tAER.

= —

42.1%(38.48HE), PLAE 23.8%(21.78HE), PBATE 16.7%(15.22HE), PBSE 10.6%(9.72tE), PHAE

3.2%(3R2E)E RX[5HL AU

* 2018 7|= 22 dEold HIO|QEAE YMA2E o 912=00, HEAH S2AEQ Starch blendsE

dlo

% PLA : Polylactic acid, PHA : Polyhdyroxyalkanoate, PBAT : Polybutylene adipate terephthalate, PBS : Polybutylene

succinate, TPS : Thermoplastic starch (Starch blends)

(@)
2,616
2,357
2'500 .......
2194 2,216 2,205
2,060 2,112
2,000 - . 1,328
g 1,244
=
=2 1,190 1,179
§ 1'500 o ... .- .. -« S .. ... SRS ... ... (S ....... . S S . ...
£
'I'OOO oo SR .. .. o« < ..« oo« SN, ... ... SUS.. . ... .. . SN ... .. . S ... .. . . . ...
500 885 912 994 1,026 1,026 1) 1,288
0 ; y
2017 2018 2019 2020 2021 2022 2023
@ Bio-based/non-biodegradable @ Biodegradable Forecast @ Total capacity

26 | =4V |IEE R
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(b)

Global production capacities of bioplastics 2018 (by material type)

@ Other 0.9% 7.2% PBAT
(bio-based/ ‘ ; S
non-biodegradable) 4.6% PBS
PE 9.5% 10.3% PLA 8]
@ PET 26.6% 145 Fhis "
e Tkl g '18.2% Starch blends @
QL Ny . ‘ i B o
e e 2.11 million ' /1.5% Other ®
® PP 00% tonnes (biodegradable)
PEF* 00%
® FTT 9.2% | \
o000O0VOS 0000
Bio-based/non-biodegradable Biodegradable
56.8% 43.2%

| 28 4. 22 HIO|QE2IAE] YLt 318 (a) YRS E/HIZHY HIO|QEIAE it 72 (b) B E HIO|QE22tAE

2 HIO|RStAE M2 =0] X[H0| 16%, MFE XG0 19%, OtAOF7} 55% FE9| Mits2ls UELYT
Lt &=, S0], MrE0lA HOjLL BO|Q0jA7F STt AH| 271 2 OFA[OF X[HOA 40| 2iiE A=
=

9
HJItl

El—A El I-”n

=
| SR} E f7 171 50" MR f%ﬁh_'_, %*%6H“ _+_IH EE@I% St oY
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(a) in%

Total: '

2.11 million tonnes

Asia
@ South America '

© North America "
@ Europe
@ Australia/Oceania

55

(b)
699.5
700
«» 600
O
<
<
2
500 ........
g
£ 400
300 v
200 ...........
100 ..................
21
o — —
&
O-\(‘

Bio-based/non-biodegradable @ PET Biodegradable PBAT
® PE ® PBS
® PA ® PLA
@® PTT ® PHA
@ others @ Starch blends

@® others
| 23 5. YiZohd HIO|RZ2AE (a) Y4t =71 R (b) AL 20F |

(A2 : European Bioplastics, nova-Institute (2018) Bioplastic market data 2018
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ISSUE 1 ME2atM

77 32| Y2 HIO|2Z2AE] 7|Y S

* HIO|QZ2HAER MR SAUAES HXcls e SctAH02 AE A27 M22 A% SEI ARBEIHES
Q) SHTHE 112folH, O4('23 1 26200 O HE SE2 BIIY AR 0I5 E.

* 22 MRS, HI0|R7|U2 HIO|QEAE Hla I AKX MAMV|E A% 20| 2MS otk UCH, QO
T2t A R2ret7 | Yt H0| 27| 0] BiXt=lAS HE e,
- Total Corbion PLA @ M=Zdl4d HO[QE2tAE PLA MU4S 2la Total(ZHALY MR5tat7| )t

Corbion(HIZHE=2] AEH 27| ) EAGIH BB,

- Succinity : BASF(EY2| 5517|202t Corbion0] AISH Succinity GmbH 50 0| @ AAS AAkst

= Dupont Tate & Lyle BioProducts :
Dupont Tate & Lyle BioProducts &&0o

=50

Dupont(01=2] &t517|2)2t Tate & LyLe(HIHEfE | HO|27[2)0
t04 1,3-Propanediol2

OF 4T STE/E 22 At

* =229 7|¥ Novamont, NatureWorks, Total Corbion PLA, BASF, Mitsubishi Chemical, Kaneka, Danimer

Scientific S0| M&ad A= AX{O| MAT|=7H

[

- (Starch blends) Novamontes ®&2A Ht0
PBAT) £XIS 109HE/H FR 2 MASIT Q
- (PLA) NatureWorkse
150tE/H HB22 PLAE M
MASED QS

— (PBAT) BASFOIA| PBAT 4XI/PBAT®} PLAZ &3
- (PBS) Mitsubishi ChemicalO| A HFO|QOjA

2UE/E FR2 GG US.

- (PHA) Kaneka®t Danimer Scientific® &

SEE/d TR A5 AUS.

AN

7‘**._(Lactic acid), ZEt0|E(Lactide), PLA A SEEQI 7|1&8
Aot ol 8 7|2l Total Corbion PLAZL 78t 5HME/E HEZ PLAE

UZ §AR01T YO HIOILBAAE AS HEGHT US,

ASH, HEZA HIO|2Z2HAE(TPS-

& WA FE3hT

REgA

p=3
=.

2ha o

ARIZ O 78 AHE/H FEE MAGHD US.
£ HEMOR HaflT 9l PBS 442 BioPBS™ HES o
[e]3

Q M4 7|Y90|0 KanekatE Biodegradable PBHB™ HMZS

=
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| & 3. ofjQ| YEold HI0|RE2AE 2 it 7| |

/|1

0%

MY Mz

U

e Novamont= TPS-PBAT 28X Mater-Bi MBS 102tE/H 22 MM
NOVAMONT

= HEjC 2 150tE/1d of AHA
@ NatureWorks| * NatureWorkse Ingeo EHER 158FE/A 122 PLAS| A

® o Total(EHAQ 35t7|Y) 1} Corbion(UEHZE0] AEXMIIE7|)0| &HAt6H0]
QP vorar corion | Total Corbion PLAE 213101 2AE/0IS 2.0 Lumilact® 9 PLA +X12
FLABY Luminy®E 7.52HE/H 2 Abt

YT - BASFE PBAT 4% ecovio® PBATS PLA E8 7| ecoflex®8 of 72t
We create chemistry Aid%/ll—j 'I_'II'EE )\OHH %O“}I %*Eﬁ ?:-IIE

ot U= PBS X2

H
0o

MITSUBISH| | * Mitsubishi ChemicalOllA{ HIO|QTHAS E2XO=
CHEMICAL | BioPBS" IZS o 20t=/13 722 AAr

Ha " E Ka * KanekaE Kaneka Biodegradable PBHB" HIZS 2 SME/H F22 Mt

27 =L Y=ol HIO|RE2AE] LY S

* T HIO|RE A AIY2 o 42E 22 U S2AE] AIFO] 0.5% AX[oHH, M| HIO|LS2tAE AFO| 1-2%

W2IE FFold US.

X 2L HIO|QEZAEIAIMR 116 229 M7 AR(17H 359E)2| 1% &

Stet7|Y SO HIO|QEZAE Mit Z(EE S0IL, 2Io|H2|(HE FE-7t8)e 7Ia7/iE HAZ 512

* HIO|QEHAEMAS UGS (Y, YY) &, HIO|QZ|IO0|H2|E S5t 2SS SS9 it HIO|REZAEQ
HZE, 2B 2HIMZ 7t S 7kR| AFE0] EX1E,

* 2= HO|QZ2tAE
CHAR.

_| m
Bl
Ohi
i

HI 7tS 71=0] 2f2E J&0|0 BiO|204A F H0|22|I0|He] 7|&2 A+ WY

30 | =AY E e
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HIO|QZ3LAE] MAY

Value

L Y}

S

’ PLA, PBS, PBAT
HIO|Q FHILIE LG 315}, of| AchE
X GSZETATHAY R0k, sKol: #lolE
EEEEES BASE DSM ks
BRASKEM
Cargill, ®
United Molasses . H

. 4
Pl
Biorefinery
I Biomass

85

3

HIO|2 2| it
& AlZE Z AR St fredEA
LGSR AIA, Zosix]| | D8Ol X% 8%
MR85 AE 30%E
Coca-Cola -
P&G, Rhodia Hio|2A| ?Qi CHA|
. :
. :
Bioeconomy
= LK
5 2|

Value Chain

| 28 6. =L HIO|RE2tA

AEMY

| 7tX|ME

71|

* S 2L Hio|QEtAEMRL ¥R U EHE(platform) SH Y YAEH(Upstream)ELHe 718 HE A9
Ch2AE#(Downstream)F 20| IS Yg
% PLA, PBS, PBAT S ¥EE 2ot HEHZ(LE, MR, S8+X 522 Mist= 715 A9 HIO|QEIAE A0
Qumo® Mats
* 22 3V |YE0e Za U eV|UEES e M ¥ 29 EY S0 WHISHH, 7| i SO0IL M=
2 S22 Aet BA 2R &E
% LGS A ELAM—7IAEMZ EE), ZOTYUSISHHIO|Q¥E—~AIYY stz M), ZOHADIZ(Bio-PET—-7HHEXZ THH
£20), SKCMESLE~HEST 7HHEEMZ Ha
* HEO HIAMOI AIMSUAE = ¥ 7Y EXIS 7 HRst M2
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27871 | BAIENIY | SNEZIEVY | +9%HE
. O ; O ; O ' O
23Ilé. or7t54d 714 5 ZORL 7l MEEE, ._Eilﬂlﬂ'l
. : : 132

@ LOTTE CHEMICAO

SK innovation

' A%foll Apiglo]
SI{~3|;|:||3 M I27|=7|He [y E

i PLAMIS X XIM.(HOE. %iﬂmoi:rugﬂ

|t skl e
lmgmsag ga) | AR
S_EnPol cigrburre | ;
| EcolG = i
colGreent B :

CEE aEuuo| st
PBSE 7|27t oA A]
| B LM E MY |

y i sSE=E0s
i ﬂ:‘ gngEilA* i o :
MUY : - IKP @z
, " DAESANG 5 5 i
E49mgoz NEE | smmmsgedy | S47IY0 FE

LTZ el 7[EHATL £ apo| 7127 |Y =X oFe O&ES

71 =Ee AN 2P L 7| Ok

| 28! 7. U HIO| @ Z2tAE] -S4 A0 23 7| |
3. M54 HIO|QZ2tAE] 7|4 S5 Y 4

* 224 Yol HO|QEAHAE FQ Yt J|H2 1) A HO|QEZAE AX/SH/HMESE Y, 2)
HIO|QZ2tAE 9] NBStE 9I3t HIOIQ THEA| i 71& JiY, 3) YEold HIOIRE2AE ] 287|S T
P

UIF proprietary two-reactor (2R) processE M&aild Z2/0|AH PBS/PBAT M= SH0| X&st0
Ol MMENE 010 ecovio®2 ecoflex®2 AAH SY.

i

Al
o

of

* BASFE= PBATS| S| OFC|ZAH(Adipic acid)g &A4HSuccinic acid)22 U5 M2 S489
Of5 .

BlO|QZaHAE ATH(PBST)Z HLBHACT, PBAT X121 ecovio® 2510 ZHM 2 TS & iyt
e,

mu ox

oo M

>

1=
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(a) UIF proprietary two—reactor (2R) process

Z3|0AE HEDE et (b) A7t AME5HA HIO| QERIAE] AXY 7He

PBAT v-  -v+ x-[llll-x + x-J-x
1,4-Butanediol Adipic acid Terephthalic acid
Catalyst Diol Process
.{ﬁ“— S IO e l Melt polycondensation
4 i B EEE N
tone e PBT v- v+ + xR
1,4-Butanediol Terephthalic acid
Caialyst l Melt polycondensation
— — m — = — =,
PBST v- v+ xx + x X
"Wmﬂ 1,4-Butanediol Succinic acid Terephthalic acid
l Melt polycondensation
(c) M= HI0|QBRAE AXfe HZ3} 7|2 B2
ecovio® F Film ecovio® FS Paper

ecovio® FS Shrink Film

o ecovio® 1S
ecovio® F Mulch

4

L™

Packaging Solutions

COMPOSTABLE ;‘E:’ o} :fl-‘pJnLl
Film Applications —— .

VINCOTTE

| J2 8. BASFO| 2ol HIO|RE2tAE PBAT 83t 7= |
(A2 : Andreas Kiinkel, BASF SE presentation, BASF's Biodegradable and Renewable Polymers
http://www.processengineer.info/petrochemical/polyalkylene-terephthalates—pet-pbt-ptt-pen-process—by-

uhde-inventa—fischer.html

* NatureWorkse &717F AL E Soff KA 2HEO|E, PLAE Mitsh= =2
£80] 95%0[A0|H, HH S3HO| 282 80%0|40Z MQ Qf A £F0| 11

(1.5-2.0 USD/kg).
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* NatureWorkse &4t 25 SH0A 22| YA HES z|4st6H7| ok Z2 pH (~ pH 3)0A YEE Sl protonated
lactic acidE Mttt BFE JHYSHH gypsum MAS ZIASISIZL, ZEHO|S 2 PLA M4t SH0IA 2 HAof
SAEE M HEO|EE 33 WA 2850 =2 ZHM8S HSIUCH, Total Corbion PLAE 88 7|82
YO 80| WOE.

Sulfuric
acid
Dextrose & | G
media | =% ypsum Purification
<
771, Pure
~— ] lactic acid
Acidulation Filtration
Fermentation
Recycled
Faniersate Evaporation
(b) 2LELO|S % PLA M4 BHE
Recycle
Water Water

::::1 hoesd Devolitilizer

53 &

KXS R

haee K

K ke 5

kS KX

K3 . R
Aqueous A Lactide reactor e
lactic acid . .

XX A [1 %

Crystallizer
dL:TItlfc Polymer
istillation reactor
Recycle Dryer 1
I
PLA pellets

| I3 9. NatureWorks2| ZiAt 2HEIO|E, PLA MMt 54 |
(Rt= : Erwin T.H. Vink et al., 11 (3) JUNE 2015 INDUSTRIAL BIOTECHNOLOGY, Erwin T.H. Vink et al.,
3(1) April 5, 2007)



ISSUE 1 dEolY BI0|2Z2AE Yitv|smt

* PLA, PHAS 100% HO| QU AZEIE] MA10] 753t M5 HIO|QZ3IAE] AKHO|LE, PBS/PBATE A9z 2
CIURIS ARSI YRE HIO|QUIA Q2) TIUAIS AFRSILE HIO|QUHA 320] W,

- Mitsubishi Chemical2 HIO|Q %Al4kS ALESI0] 50% HIO|QOjA S| BioPBS™ £X|S Moty 9o,
HROIQ0iA R2H 1,4-FETIZ(1,4-Butanediol)0| 48317t 2 Z<L, 100% HI0|20HA 7|8t PBSS JHEret O HY.

* PBS/PBATO| H&A|Ql 1,4-
HIO|QUfAZSRE Yiol= MESHE E= ifé—.%@ﬂ == 9+ e "Oﬂ O'OD1. goérou 48 32 Hi0|20A
1512 PBS/PBAT 444t0] 7

— (&AM Succinic acid) BASF2F CorbionO|
E/H)510 Bio-PBS™ M|IZ0H| AL Z¢.

o

IXFSt0d A8t Succinity GmbH7t HIO|2&414HS MAH10,000

O

—~

1,4-2EICI&, 1,4-Butanediol) Genomaticas GENO BDO™ process 7 212 & HI0|2 1,4-Butanediol
2835t £ A2 YHE (Genomatica and BASF, 75,000 &£/'d, Genomatica and Novamont 30,000 &/H)

- (OtC] =4t Adipic acid) Genomaticas HI0|2 U
caprolactam, adipic acid?| ME&A Mit7|ss

—
Sofl Y 2 HE 3.

tA2(Nylon 6, 66) Y42 23l Hexamethylenediamine,
7HHE%F' Horizon 2020 AIH0IAl EFFECTIVE Z2HEE

- (HIZEE, Terephthalic acid) Virente ER3H1 U= Bioforming® processE £8610] HO|QUIAZEE
para—xyleneE 4A5t04 100% HIO|QOHA F2H HIZ IS A 71 et

- (2,5-FO7IE2SHM, 2,5-Furandecarboxylic acid) Avantium2 XYZ technologyE 7H2ot0 HIO|0HA
Fructose2SH HHZEMS tHloh= 2,5-FL7t=2=44tE HZEotD 0| PET X 100% HHO|204A =24
PEF(Polyethylene 2,5-furandicarboxylic acid)& 7§&at1! 5,000 E/3 it 12 S& 718 A2ls LHa
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249 50|20 Y

(a) PLA/PBS/PBATS
-l VO
@ PLA

4 “ Compatibility w/
natural fibres
Enhancer
Heat resistance

& short cycle time

Film /
Barrier packaging

") Flexibility

Paper
lamination
Low temp

heat-sealing

oy
-

Bio-based

Tear
strength

Transparency

(b) HIO|RUHA R HHER| Mt 7|& T4 3igt

o HIO|Q =A1AF 10,000 £/ At
* Bio-PBS™ HZ0| AL (50% HIO|OHA 82

Succinity’

o HIO|R %4144 10,000 &/3 A4t
24)

@ genomatica © Tt
« Bio-PBS™ AZ0 AR (50% BO|204A

5 N3 AT HE wE

* GENO BDO" process 7%
e Genomatica and BASF, 75,000 £/4

e Genomatica and Novamont 30,000 £/

@ genomatica
* Bioforming® processZ HIO|20{A Q2 para—xylenes MAI5t1 0|5 CHA|

& VIRENT BT Metot= Vs
: * XYZ technologyE 75104 HIO|20HA Fructose 2R H HZ IS HA[GH=
( ) 2,5-REL7IZEHMUE HE
avantium © 5,000 &/ i A2 SH AE A2 YE
| 12 10. PLA/PBS/PBATS| 241 L HIO|QUHA &2k |
(At : https://packagingeurope.com/compostable-bioplastic=packaging=phs/
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77 YEolg HIo|Z2HAE 23T |E Y
* MRS WRHY HIOIQEAAE O AIYRRI}L SUIE 2t Yol Hi0|2S24AE 0| &
®laH d

oY HOILE2AH =2l |S(d2cM 2ol H 224 M8, EHlal &V 281 5) /0 HSotL US.

0

ol HO|RE2AEIS] NFTEI} H2A FEotd AL, I AHS 2 M=ol
27122 E218(Mechanical recycling), F718 M&&(0rganic recycling)ofl IX|1 US.
- (B2 HE8)

ol HO|REAHAHE 7|AH2Z EMol(] HIO|REAE HE2 HMEdts 7|82 T2
HIZold HIO|RE2tA

E0f 0125,

- (R71H M) dEoid HI0|RE2AHE Eofjots 0I4ES 01851K EH|2t £ 2718 2215 Sl Y2y

HIO|RZ2tAES Eoliohs 71E2Y.

* LY MQ7 E2tAES WH(Drop-in)ote HIO|QA Q2§ PE, PP, PETE 7|12 MR S2tAE HEE
AAEIO| M20] 7Es3HX|2H PLA, PBS, PBAT, PHA S| A26lA HIO|QZ2AAER J7|Z MR S2tAE HEE

AL MEE == 8l MZ2 2ol 2 MEE 7| /HH0| 228,

9| M2E AIAHI0] OFA JHYEIX] QIACLE 00 PLA ME 7|50]

* 53|, PLAE BINO2 0| 7hsotxet
| SEBIH PLA IZR AISE SA0| 8 HOR 0IAE

AL 7tSOIER, PLA A 1127t 586

- *8 0[0] Ch=9] PLA MHEE71& JHYS 2I5t Z2HE (WRAP (¥=), COREPLA (0]242|0h), Re—-PLA Cycle

njo

Soll gt

0x

- PLA, PBAT, PBS, PET 5 B2{0|AE B2AASZ Rafots DYB2 SAetD 723 913
BIO|OBAAEIS oot RAY W U IR A7} T B9

>
02
ol
02
o
St

* E[H3H(Composting)= YZalld HO|RE2tA '% A0 LHOHA = Dlg=S 018010 =1} O|MetEA=
Zolich= 7I50|H, RE w4 Elb|2t 3 2ol BESE 210 EN 13432 (2|4 6708 2H0] 90% 23, X2 90%=
O =0te] M= Al 374E W2 2mm 0[5t 37|§ ofidl & Zo) 20 H Eel AR5t YOLtE 50-70°C S
Elt|at SF0I HEE.

* 87| 238 Anaerobic digestion)= MEald HIO|RE2AEIS MA0| TIZist 67| 014 SS 0|1&510] 7| 2alE

H
o = —
St HIO|Q7IAE Y= YHCR &g Astz HNX|E L 7140 HIE2 HUXE2Z AFZO0| 7HsE.

)
o
=
~
_t_

o
[)
_O'ﬂ
=

e
=)
o
=2
[>
ook
o
=]

* Q2 Horizon 2020 T2 Lf BIOnTop Z2HEZ SaiA 87
85% 0|42 MZ57t 7ks¢tt M2 H0|2E2tA

El
|
&S zAslole M22 2218 MEE, 7718 M2

Korea Evaluation Institute of Industrial Technology | 37



KEIT PD issuve Report

PD ISSUE REPORT OCTOBER 2019 VOL 19-10

End-of-life options for BIOPLASTICS

— Closing the loop —

Biodegradable o compostable
plastic products

o 0 Bioplastics e :
L 2l @ granu!ates ();
ioplastics ‘
granulates .
by Bio- =
‘ Plastic refinery " Biowaste
ecyeli Organic i
Pkmﬁ ‘ Bio-gas

==

bin
‘g Energy
pmducnon f i
; ertilizer K
m Collection (.\ N ( Separate
< !l. collection of

@ by recyclers "
Posy .
biowaste

Bio-based d durable
plastic products

Mechanical

recycling
recycling } bin * recycling

femn

Rec cn'mg
plant
Biowaste treatment
industrial compost plant

| 23 11. HIO|2Z2AEIQ| 7|AH/R71H &8t 7|= |
(X2 : European Bioplastics, nova-Institute (2018) Bioplastic market data 2018

7 U R HIO|QBAE Tj& S8

* FU Aol HO|RSZ2AE MU PLA/PBS/PBAT § M=Zdly = AME +Y 713510 224AEH HES
diots S4-SA7|UE S22 HO|REAAH MY HGYEA L FE2E0 A2, YEHY HE M=

071S SHC= OFF St TA0 HE2 Us 4-Y.

- (CJIYAY) 012 HEFZ2IA(Metabolix
O17012{ Y LEYIT SHeiotn 483t ¢ oL US.

~
=
0
re
oz
AL
=O£
[m
=
o
i
L
>
m
-
(ep]
(@]
U
-
>
=z
il
—
m
>

- (SKO|'cHi[0] M, SKAID|Z) PLA At 248 71 ¢4 2 PLA
HOfSIY US.

- () TEA Mo BIO|QZ2tAE AFLS TSI US.

- (ZOA01Z) PBCT(Polybutylene carbonate—co-terephthalate) 7|&0[™ &
R I=,

- (SKC) MAIZZ PLA 0|54 HE d&310| 93010 THS0|LE AIEY 839l =32 A T Y.

- (OIA%1Z) PBS, PBATS 2HE/A 22 Mit SO0|Lt ZHE 2HZ HEE 7|Y0] TH2E.



ISSUE 1 M=Zalld BIO|QZ2tAE MA7|sT MASEE
| 2 4. T Y2014 HIO|QE AL FQ A4 7| |
7o AN HE
C]...I‘l%lil% o 0|2 MEFEEIA(Metabolix)Q PHA &3 XHAHS Q14510 A5 F7
|/
SK"%&Hﬂom o L SPLA YA ETH 7| 2
be o PLA 7/8t 901 M= 514 HI0|QZ2}AE] ECOPLAN FLEX Hi0H
SK oz
" DAESANG @ ° T=A 42oid HIO|RE2tAE S0 Ty
0  PBCT(Polybutylene carbonate-co-terephthalate) 7|&0|H & I{AUSd 702 M4t
LOTTECHEMICAL! | G771 T
o HIAZ|Z PLA 0|53 BE 48210 HSoH0] Toj
= 4Hd 2H2 HES

0PBS, PBATE 2HE/H 72 M 2H|S F&061 ACL, ZH|

e
SKC
S AEE;nK?mI 7 IEOHV Of2¢
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* H MAHLZ SSHAE MF AL HIE Zalold A, M3A HZd SetAE WHE #et 8
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* T HIOIQBRLAS] Ael W ST T2fat Cioyet 0l BRtAE 4 FAMS S0 B3,

BIOIQUHA SOl £ AXY HAN AR £T K, HO|QMA BE HZ 95 HE, HO|QBYAL)
ORIAIARITL 817t A2j0jotA IS S5 £7] 817t £AI2 R 5
* MR ZRAAE 22 WS H6tD s T ZAAL - F47/US0| BIO|QBAAL N7 FY A
U NBETHE S2 S 2 AR 722 ST 2, BI0|QBAAL AT XEist U AW V|| 224 AN TE
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Bio—based
Industries Joint
Undertaking 2tX|

(870 =7t 2074

7[20] Z0d)

O BIOnTop (Novel
packaging films
and textiles with
tailored end of life
and performance
based on bio—based
copolymers and

O

HIO| 204 A SHZ0] 85%

0l gel g=at7t 7tset MZ2
HIO|2E2AES JHEorl 120,
HIO|RZ2tAEO| 8ts Plof 42
L= WS ZAsbols M22
=cH M2, 7714 MEgE=S
AARE WS

2019.6 - 2023.5

coatings)
Bio—based O NEWPACK
Industries Joint = (Development of O SYURMSZRH MEol7t 7HsotH
Undertaking Z&| | new Competitive and | &8t &7 § E4= 7150 7+ 2018.6 - 2021.5
(770274137 Sustainable Bio- 22 HI0|RE2AEIS THY
7| 20| &01) Based Plastics)
O H| 23l E2HAE0| #8H=
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225t b|=2a) TR
) HE L
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AIBHIE, Usig BE, SAZMY|
25 5) 5 M ZtAES

2E510] 74 MES A A+ 4
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O XSAE 1¥s
HIO|2Z 2|22 B
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