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Development of ReQil® licensing business to enable worldwide use of
circular economy solutions

2009 2013 2018 2024 2028/29
e e e e &

Lab plant 0,2 Pilot 100 Demo 2000 Commercial 25000

Re0il® 0,2 [kg] @ ReOQil® 5 [kg/h] @ Re0il® 100 [kg/h] @ ReOQil® 2000 [kg/h] ReOil® 25000 [kg/h]
batch continuous continuous continuous continuous

Realized 2009 Realized start-up Realized start-up Planned start-up Planned start-up
2013 2018 2024 2028/29
[Capacity 40 t/a] [Capacity 800 t/a] [Capacity 16 kt/a] [Capacity up to 200
kt/a]
Proof-of-concept of Development of Proves the process in Proves the 15t commercial size
the ReOil® the continuous a larger scale selection & design as basis for future
principle in the ReOil® process in integrated in the of equipment plants
technology the pilot plant refinery
laboratory facility >1.500 t PCP
Schwechat
processed
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The ReOQil® process in a nutshell... D
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Solving the challenge: Contaminant Management D

* Nitrogen from PA, ABS, forms ammonia, amides, and/or salt, which will
end up in the liquid products
- ReOil® removes them
Feedstock-Selection
*  Oxygen in the feedstock, like PET, PLA, and/or biological contamination,
will form CO, which will end up in gaseous products or as acids in the
Contaminant liquid products
AR - ReOil® removes them
Feedstock Pyrolysis Oil
RrezTreatmen: Eestyeaiient * Halides (like Chlorines or Fluoride) from PVC, PTFE, ETFE, which will
end up in the liquid products
-> ReOil® removes them

* Mineral materials, like inorganic fillers, which will end up in the heavy
wax fraction
- ReOil® removes them
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ReQil®: Understanding Commercial Success D

Feedstock-Selection

ReQil®:
Economic
Operation
Feedstock Pyrolysis Oil
Pre-Treatment Post-Treatment
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SYDEC™
Circular
Plastic Waste

Plastic Co-processing concept

Q
Dampening effect (“
> 5 Dilution factors )
= . .
2 % Coke sink for contaminants n:fh  Yield
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MIXED PLASTIC
WASTE
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4) ERTC2024 Wood 'L %4} Closing the loop on plastics. Coprocessing Plastic Waste in Delayed Coker] (Fabiano Iacono)

KERES 173 30kbpd 0> DCU IZBEY"T 3wt% % VR IZIRA L CTHET 25, BEZ 7 & LTG5 Ik
VRO AIREE O Z & Tho 70, BET T DIRG B X ERE OUEIROREEDSHIRINZ 2 0 | ok 5wt%
FETHD, BE7T & VR OB I TR 5 UL EDIRIKR 3 OARESER L, 29— R A
DIESEHNBTHHEDA Y v MFHNL LD ETHL (K62,

Benefits of Plastic Co-processing

VR vs. Plastics Coking Yields

VR M Plastics

* Increased liquid yields
* Reduction in coke drum foaming %0

* Controlled impact on DCU
product qualities (no change in
Coke morphology)

WT %

+ Strategies to mitigate heater 40
fouling by controlling plastic 30
injection scheme / rate 20
* Plastics circularity 10
o - - -
* LOW payout times Gas LPG C5+ Liquids Coke
13 wood,

6 DCU % V=77 s o Hirsh 5. 9

771213, PE, PP, PS LISMZ PVC X° PET 2NEAT % AlREMZ &V e, PVC °PET [AJRHC
PRI, IEBSLH S SN D EMT L B 2 Ho s, PVC R PET 28R SE 25 ik
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SPINumber Full Name Chemical Structure

Challenges R—

H

terephthalate

Plastic Feedstock Considerations [ 2 g

* Feedstock sourcing / availability 5 Polpuinyl dhloride

« Management of chlorine: PVC to bhe
limited — need to be separated from [

4
H

:
1

plastic stream =
5 Polypropylene

i

X

a Low-density
polyethylene

« Management of CO, CO, and benzoic
acid from PET and paper/cardboard [

6 Polystyrene

* Management of contaminants from
additives (O, P, N, Br, Sl, metals)

AXQ o
A A
Other: for example, "
polycrbonate,
7 polymethyl CHs
methacry late
\|
o™ >
CHy

7 DCU Z V=B 77 HAB RO 9

2020 E) D 3 AERIOWFZERIRIZ L W . SYDECM 238 A32 LAEER FIHE/ )7 Y 35% Mk,
DCU THPESNDELLD 60%)MEER ATHE/ T 725 = & A3~ 7-, BI{E?D Technology Readiness
Level (TRL) (X TRL6 OBIFEESKIZdH 525, Wood 1% 2027 445 1 PUHIZ TRLO OFEEREE FCpsise
BB~ EBIELTWD,

SYDEC™
Circular

Plastic Waste

SYDEC*" Circular - Economic Case Study

Economic Considerations

Basis for economic assessment:
- TIC estimate includes all equipment (V
- Plastic waste feedstock 300 USD/ton
- No tax credits or subsidies considered
- Delta Revenues (by flowrate difference)

R01% (@10 eary

2 (1) excludes any DCU modifications
A

<18 SYDECSM DOfEFE T —ARZT 1 fi5HR 4
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Plastic Energy (3 2011 FEZENL SIS ETH Y | AfTuy Koy U HR—UTHF T 1 A03d
%o BET TN OEGREMELE T 1 A TAC™ 7t 2 2B% L, 2%l (TACOIL™) Z il %
HERO/X— M2 GE (TACOIL™ [ZAT—AL7T T v —THE) 95 Z LT diETHD,

2019 - ISCC (International Sustainability & Carbon Certification) R8sk, F7=. BVfiEH%
REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals, {b5ho% ek, 7F
il FRRTIS L ORI Z B~ 2R e sd L ORI (EC) No 1907/2006) % L7-BRMEAIDARSE
Thod,

AL T2o0T T MBS (2016 4 Almeria, 2017 4 Seville, 45 T b 4,
KNT, 7TV AREFTUHTHT T MBS E TS (ER1BHH), Ei, i Th D SK Geo
Centric (FTHEC 77~ (66 T~ 4F) ZHEX L CD, A~ L Cld Generation zero 77 > b,
77 AL FT 2Tl Generation one 77 - b #E[ETlX Generation two 77 FAHER LTS
B, TTUNTHA L DUE, VT I A —DAr—)VT 7 8O 7 & OB A ke L
BE7Z D I I YA I AEROMRD Y —4—% HEE L T % & Plastic Energy 135 > TV Ve,

721 Plastic Energy O~ NEER*

Capacity Operation
| Company | partner | process | _Methods | _sie | Y N

Plastic Energy TotalEnergies TAC™ Process Pyrolysis Spain 5,000 2016
Plastic Energy TotalEnergies TAC™ Process Pyrolysis Spain 5,000 2017
Plastic Energy ExxonMobil TAC™ Process Pyrolysis France 33,000 2023
Plastic Energy SABIC TAC™ Process Pyrolysis Netherlands 20,000 2024
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RUAL7 4> (PE, PP), PS 7%, TACOIL™ OF/FECH Y, 3 4EEFI LT %, PE, PP,
PS 1Tk LTI FEYE, PET, PVC IZOW T EMEZRRIT TWD0S, A, CHERCAFTE DR
I 80%73 Z DEHEZ T L CUVRWETD 5, #kx R DB A TE 5 K9 e A2 /XA

MEZFFZE DR A U TOTT o MEBIORER) DIFEMRAEDE N X 2B RSUE 7 v A
R TACOIL™ ~DFEZ Ik E 2 V7 N =7 (2 7HIFO 1) ZBPFE L, ZIUZL Y SORRE Sy
FREERHE 2L L (FEMR R LIRS 2T AZ L0 50T . Bolidial 8 0D,

BRI a2 AL, semi continuous TH D, JFEHEA, TACOIL™ 35 X OVERYA A DS &
HHHEIE Ch DD, BORESIE 1A (BUMNEEE 400°C, EETIIZRY) 1INy TFUERT 0t A Th 5,
TACOIL™ 7' 12& 2%, Ak L7z OMV @ ReOil®~'12& 2X> Wood ¢ SYDECSM ~7* 11t ZADERI AT
B RE BT I 7 12 A Cidpy, Rk L7z TACOIL™ (L, BRFBHeDATF—L7 7 v I1—IT
BOBANESNDD, 20~30%% BIRTE DD, AT —LT T v 1—~DEANEEZL T DA,
TACOIL™ D/KFA VA WEL L 722,

JPEC |IRERFEBBRIEARRE L QR Bl 7 mt A7 m— ROSENOA 2 —F /L%
R ZOWTHRACIE R 2 AT 5 2 SITHBRAR D S 1203, A A= IR ERRF S & 5 LI
ISR A B T B —DERE SV TN D SUSEE T RERA L, & D02 SUGaEI R 2o
TW5 XIBM), 7ok, F—L2_X—UFRICED &, ary 7 2—p&E|E LT, IContactor : The
vaporised molecular chains are selected and act as a filter.| & DRI ®H D,
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3-2. BlueAlp (47 %)

BlueAlp (3, 7 # D7 A MAR—7 = AT - TR L, BOREINROZ A &L ARLTF
NEPC ZE T RrA L LTEY, Plastic Energy L1320 77 MESE I TOIRNZ EDVRHETH D,
TIRAT—VINSREEEIEO T T o M E TR S CETBBRA R L TRY . Ar—IT v 7 %47 I B
(7 e ARSI ED K D 7 WE L 208 8, ZOTRRRRICES D ) U T e H
L TCWDEDPEATH D, 77 MOEATH=y ML BT TERER BYYEL T2,

B1HEHDOT T ME 2014 4EIZAA AD Sihibrugg (Z85% L7- 3 T b /4E (feedstock input) &
Oy 770 b (10 3, JPEC AFEEILVEIH) C. 2077 MThEgE (@
> 0| a0, BGREOVER, F7H 7 7 v —CORIGHTHIIZR L, T —2 ZIUE LT,

11 BlueAlp #E2FZBHDOFT o+ (24,500 ho AR, ~ULF—)
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F2H/HDT T M, 2021 4EZ Borealis (1994 4R/ /L7 =—O Statoil &7 1 7 RO Neste
DEFrEFEE UGRL, AHIA—A NI T« 74 —) Ll L, ~VLF—0 Ostend (ZERE ST
Fr24.5 T o AFEOT Tk [21.3 T R 48 QUERES)) ] T, 2021 FFBREIL T, By
DIFEHZ IS AL L F59 L CiliEE L7- PE, PP, PS (post-consumer plastic waste) Zf#H LTV |
2024 4F- 11 ARERUT 15,000 RefHooidiAz- 3 L7z (X111 Z#, JPEC AFEEL V51,

Z OpHFEHEERA T Shell & D/ N— M —y TEGEARE (Shell 13 BlueAlp ORKT:T 21.25% {4
A) L. Shell 7 X2 2 RANDEGiR7Z b (245 T b /M) ZEEK LT, Shell Ti3EGy
fig, 5 L <1ty & O OKRRSEEEEIC 7 — R 250 TR L5, JPEC 13
BRI A L QUi iillZe 7 e A 7 b —ofdiba EREE D Y] S 72 S, IR— =T
NFEEINTWATaERT7a—%X 12 1Tk LT,

ZOEG T v A, Low temperature * Slow speed JIEN (FUGNEEE 400°C) (2 X HEH 7O
AERRAAIHI LD, E72, B3> FBP (final boiling point) % High/Low CHllfEI L. {K#bSA5y
& EBBREIOVED 3T IS ATRE T, MBI NS W E S o TnD, Fi2, BUiET vt A ClIIpiiER:
EARE L CHEELRET D2 L b TE O, BRIV 2577 OYERITIR U R E 2
REST DI —ANDD, = b (critical units) DA LT F AL 1R 4E (FONFEHIZT ) —=2
TERAT T UAOTDIZ 1 EEL) . 2RFND7Z > RaxGEHE 35 Z & TRz fr L b, Bl
1E, BB OBGIREERIIFNL 21.83 F o AETH L0, 70 T R /4 (feedstock input) F THOFEAR
B UM LTI . SUSER 1 B2 72 0 O B\ FTREED B D,

Valuable gases
Can be used for

energy recovery

Distillation

Pyrolysis oil
(pyoil)

ARY I i
A | & | :
Feed heat Reactor heat
Mixed plastic exchangers exchanger
waste 1 ;
el —

Pitch
Product potential

12 BlueAlp DGR mERATm— (R—br— 55 )
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#2  BlueAlp BED 77 > MR,

Capacity Operation
L Comoony L partner L Procese L ethods L site L i

BlueAlp BlueAlp Pyrolysis Switzerland 3,000 2014

BlueAlp Borealis/Renasci BlueAlp Pyrolysis Belgium 21,300 2021

* o MR —F 12— ARC Y AR— N ROWJPEC FidsR L v JPEC (2 Tk

Plastic Energy, BlueAlp @ 2 175> HEEH L7 SOGNRE I 4000C Th o7, ZOREEL, DRy
IR & L CAF STV 500°CLL S 450°C S W o 7o & bl 92 & 72VSMEWRE T 5, By
FARRE DS T2 DAHRED N D 72 DIFEIFE T T % L 0 A7 i P REH A S B 5 7280, AR —7
DA ARSI Lo, BRI Tz < 7 P OIS b % BHE LR R Tl s b
H=has,

PE %, B EBIAAIEREDS 400°C & VRN PS X° PP & #7210 400°CHilt: THfiEd 5723, SIS
EFEORHRAZ TS5 B2 bivh, ZOTb, Ny F#iOYE, EOX ) eFiRT v 77w (*
BeFIR. ZBFIRSRCS UNRIE DRRTES) L QWD A o v THY , BEER ) oL
Pid,

728, BRINEERIZE 2~ AT 2 HRIZET DIREA—VORIEDSHL VI TOD A3, Rk
HA~DIFEDRIN SIS FOABRTH DT80, BINTIL, AZFES T ZRFERE L TERIE 5D
DDEGRED 7 m e ZBAFEDIRA o MZLEZ BiD,

3-3. TOMMOKEBIF
BT D4 2 ) YA 7 AN BRSSOk, Plastics Europe (Brussel, Belgium) } OV ICIS
(Independent Commodity Intelligence Services, London, UK ) &5, 77X v HA 7 UHR
D77 v MEBIRSOA RO RaE L, Bl HE AT LI TR %,

3-3-1. Plastics Europe (~-1%—)

Plastics Europe (3¥IND 7T 2T 7 EFRARFT HEFHETHY . EU27T+3 (/v =— A
A, AFXYR) 5 50 LLEDEZFENSH] (7L AL 3—=52 f, BTN —T AL =84 L, BRINAK
U =—ii50 90%LL L% (HH L TV A RZETHR SN TWD, BINDT' T AT 7T, N 2—F
== BRT 53,000 HLLEOMZHET 150 T ADVEM S 4, FFRPE bl 4,000 fE2—a L ETH D, A
FLIEERE T A ML, LIFO@Eb Th o,

EU (32019 42 Single Use Plastics Directive T7'7 AT 7 7R MVOFEAERHEERE 2025 4-F TlZ
Drp &b 26%, 2030 FEETIT 30%LA EETHZETERELTRY.. ZRHDERN HEEIZ2> TV
%o FREERE AR5 7 DI XM RO 7L (Implementing Act) OFREPMETHHIT
HIHT, BURTIIZOHER AR L O Th D,

BUR RRIMNIZIT 27 S AN A 7 V7T o ORI, 3% 5< 20~30 7 b2 /77 o MEEET,
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BB L QD DIIBOIRET T > DR T, AT T o MIBE L Tu7auy,

EU ®single use plastics (24%5 2024 4-2 H D R 7 NETIIRESRIN~ 237 L 2 F55 (Plastics to

Fuels 137 X VU HA 7L L LTRD LAV DMERSIN TN DEY ., BIfE,
#EXMR (Mechanical Recycling) OZTdH D,

A SV A 7 v
BT % VA I A BERCER ST A A E LT DPP (Digital Products Passport) 7
LIZV AT LADHIHATED . B2B <° B2C OfiiLTH R % & Plastics Europe 13

LTV,
DPP (i) el LTI, ek, BBErnE2 on, ThoolHo%y ama s
WMUTIAT DERGH L, AT DRI 5 = LR T % LRI L CL 7,

Benefits of scale and learning effects lead to cost efficiency
improvements

I € por e produced X

K P_L A;II_C_S
OPEX evalution e[m?n rechssiapes’

cumser | Devale ey

Key takeaways

The OPEX spread betwesn foscil-based and mechanically

recyiied PRASTCS 13 €330CInd 19 NCIEdse W ) sieady

expecied cost dechne kr mechancal moycing of 1% twards
)

The cpecatonl cont of chamecsl recycing and pRasscs made Som
s

DeOmus 5 Ogecind I Decore oost competithe with vrgin

15538 production by 2090

Plrities oo captured Cardon are e3tmaned ¥ remnin the
Mout espeasive technalogy n 2070 (wh 30 addnonal tost of

221 FURAOe companed o wrngn Sl Sraducon

& hort- and

e reguTed
19 schieve thia coot declime Rugong P sewxd b pORCY Soppont

il

" Sanstumeg Te nousTy and rIsucTe

18 Plastics Europe 73 489 % 4FE Plastics Ok

13 JPEC AFE&EI L Y 5IH) 1213, Plastics Europe 23 AR L TV 545 Plastics DAk 27~7,

2050 T =0 DT T AF 7 L0 I TNV ) VA ZIVENTZT T AF w7 Ok 22Mic 72 % &
HER AU TND DN, FEED T2 DI T2 2SO DB EH 8D, A OB ZIFERD W E T
H5,

3-3-2. ICIS (#[E)

ICIS (Independent Commodity Intelligence Services, London, UK ) [Xt5UZ 15 D47 ¢ 2 & 750
LONEEZPET DEETHY . BEOERICEEZNDT T K= 73 VA %HEL, SSgmy/eT 7

JaY— . T g AR LTI Y ) 2—3 = VA IS5 LexisNexis® Risk
Solutions 127 /L— 724 Clo 5, AT LIAFIRE T AL M, LIFO@Y Th b,

RWIMNZITDBESZ VYA 7 ey =7 MIBEET 40 1 (FE77 2 MAE, Feed capacity :
150 F b o 4, BOyiREE 1100 T b o AERRE) | ZHLISNIRER—ZAD 0N 40 L E, I early
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stage (BFEAT—VZME, BEtTORMD) bEDIUIS Iy =7 MIhnd s (X 14 S8,
JPEC AF&EEL LV 5IH),

LD, <07 ay=l ERT U A@Y DX A /7%3%%%TL@ LW FERE
EDZETHD, T, FEWERDFRED 1 DL 72> TRY, BlxiE, Y OSE IR el
TERNWZ EDORBEIAWEL L 702, FHENE Y OREDMER TE 72028 _ﬁﬁkﬁ#?%&wewo
T2 EDBE L TETHTWND,

UL, BRI ARSI ST D70 I IV ) A 7 )VEEDBET T DB EAER S CJREHD
IEARZHOT, BB B B DTG E 2T, LD 2 DOTENEZ DIDA, £
DOHEENPMEL 72D Z Lnn, B & BIZEE DNENRVREBICH D, £, 77 v MEEROFREA]
IZZL OFFEHHZ2ET D2 L, T~ AT U 2HFADIREA—VHHIE S QRN 2 L
HFET T OUERENER L TRV E L TETONTERY, W07y MIBE#HL T»
LEIIMBHBIRNL D Th D,

Europe has potentially the world'’s largest chemical recycling
project pipeline (operating + announced* plants)

- Asia Pacific
Europe 1.7 MMT

14 ICISIZX 2B T DOEFEY VA 7 IVHERO IO T

fﬁﬁ?%ﬁﬁ%éb L CWDBNED T T v NIENTHY | b 8753‘5‘*‘%7? v MNRECH D Z LD,
DEALOBGHRBARNA LR EIRRD Z 3L, BlIE, 2011 IR ENTA T Y AD

Recycling Technologies 7% 2017~2018 4|2 7 F k>~ 35@?%\@”’{*%72’%@%@ S & ST
DN, BETEIZI LT 2021 FRTEIRE LIRS B D, RIBEIIESNZ Tldded | EVRAETV
DR CTERD ST ETHH DT, BRI H THERMHEN E Ze0n % RED 2T iudie bie
VY,

XAV YA T IAZHOWTIL, R FO P IBERNEA S E 2 5 & 2030 FLAEIZF 7 47, 2040
~2050 HIHNF TAPERIIRE EINT D L RCD (X115 2R, JPEC ATEEL W 5IH),

14



Domestic polymer production in Europe is forecast to change
significantly in the long term

Polyolefin total domestic supply, Europe®

15 ICIS |2 L RIS HRMTT AF » 7 & faE L

4. bz
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HILEET 1 R TR T2 HIRO DB TH 5,

THSFISAOGRE TH 5 2050 A —R = a— b T NVEERT H720120F, KEICHH Sh 2577
DRIFHELFRS FTRE LA, WERI072r I Y YA 7 AR O METH Y | BEHETORETA > 7 Z
% BNIE 2 AR A S - B % D,

FOENZIB TR, BUR, BE77 2kt & U7 a2 A ISR L Qe EREiR L T D,
1%, BT T UISNIREEIEE LA IE I LI K e B 7 0 v 2 22 e S 8T, R
BT OBURE LA XD Z L DRD HIVTND, FRZ, RONEIEE, ez IR T, kkx 2B
FEEAT D 70 EERIAVRERA A LT D72, BARGIENR Y U7 REEO A e — kDb 5
B DIE, 2 LT RO Ry 7T IR LT Fadls, SRR T 0 I v ) B
A 7 b E D THANBRFS RS HEE 2 2 L DSIERICEETE LB 2 D,
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