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Cap2U - Capture-2-Use, a joint venture by

Heidelberg Materials and Linde.
Cap2U - NHEZIFIA - BEEMRATSMHEERNGH

Post Combustion Capture— PCC
& Liquefaction

RRIFERSAENEE (Pcc) 5HR&I1E

Plant Components T| BY4H B

1. Flue gas scrubbing, CO2 capture and recovery
(amine scrubbing for CO2 captyre) fﬁ_’fbfﬁf% N
(CixHESEW ( BSFRRARBT ZSEkESE)

CO2 purification and liquefaction (refi_p_ing and
liquefaction of co2) _SabixiRa MRt (Z&|(E
xRy RS ®RIE )

Refrigeration plant (compressor with ammonia

circuit) fl)2 18 & (L BFARCEHIESEN )

CO2 tank plant (storage and loading on tank trucks)
“aibikiER (HENMRBLERE )
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Cap2U — Capture-2-Use —_ & {Hhix M\ E £ 2l
Top View.fF 1 &
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Build Own Operate (BOO) #£1& ~ A - &5

( BOO)
100% Linde investment 100%M{EEEF 1% 5%

Potentially leveraging commercial &/or technology synergies
BENB WAL F AW B

Linde owning cost & performance risk for (new) technology deployment & operations
MIEEREIE (# ) RABPENZEN AR HEEE XL

Partnering with 3 parties for sequestration possible to create an end-to-end CCS solution
5% =A&aF#HTH%E - LB EXNIRIORBESFRASE

Linde revenue from sale of molecules &/or recur. facility fee MZEER M 75 FHIFH E 5L,
FRMAE M AN PRI S

Build Own Operate — Tolling / #18 ~ B « /@5 (B0O0) - W% e
~ Bullet 1-4rom BOO FH) 218 - 75 - £ (800 ) AMRHMME =

— Customer responsible for providing feedstock & utilities and for off-taking product,
Linde responsible for delivering product on-spec when feedstock available &~ £
RIEHERRAZEFERm - MELASIAREREZRENIER MEMBRN
oa

— Linde revenue through recurring facility fee M{E A S @Y 2 B MR T TR FUIA

27/09/2023 | CCUS in the Cement Industry

[y

Linde decarbonization business models & partnership structures.
MIEERIN IR XSRS (FEE

Sale of Plant (SOP) IR & fHE

Joint Venture 52 1EM '/

[I[L,]

Linde Engineering is an EP/ EPC solution provider owning various technologies " ...

TREZEPHIEPC ( TRREHE ) BALRRHKEDE - HAZMEA

Linde Engineering plant solutions implementing operations experience of Linde Gas
operations and minimizing Total Cost of Ownership (TCO) {fE T2 AT L] £2
RAEXAMBELUSANIZERN - FARERESI|HAERAR

Proven competence in standardization & modularization 7E #x /& {EFE R 1L 419, 1
BRFARIBES

- ) 78\
Joint customer & Linde investment EF SMEEHMN S X IE %&
Contract for feedstock & products with IV SR AT E ER N ZmHNEE

Enhanced project credibility towards stakeholders &5 I B £ = HHR 5 A T]
BE

Joint technology expertise and know-how based on individual industrial background

ETEETVESENHRKERAETR



Linde Carbon Capture — Oxyfuel solution (CPU) M {ZEEH Bk E R X - S AR R
7% (CPU)
Decarbonization of oxy-fuel combustion processes & KA R A 523 12 AY B fi {5

CONFIDENTIAL

Y
I | -
Iwld {[[L,] .
Oxygen Supply (ASU or other) . CO, lean vent gas _ &b EHES
o N s — A 2
SEMR (Z=AREBHEM ) Vent Treatment B S A I8

I;fzz T
[[M.I—_» I]L e @ - I]—|=|—[| I]_|=|—|:| - {[E] Liquid or Gaseous (dry) CO,

v

F%a}n_t Pur%c;cion ComeErZT;sion Puri%ic;cion qu:yigg [{;C;:;;;:ZE ig;g;_c%t;zi—i&;e(stﬁygn)
1518 &b T HEREE R
+ Capture rate >95% 3k Z>95% —  High electric power consumption ¥£EE& X
+ Low flue gas volume flow to be handled EZ2MAEMWSMREIEX  —~ Oxygen/ASUrequired FEZFA[AHNED=E
+ No steam / heat integration required TLHEZSAHREESTZE —  Retrofit difficult EZ3E R N A X
+ No consumption, handling & disposal of chemical washing agents

TFBEFE ~ IEBLLRAE U BB
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Schwarze Pumpe, GER £ - &
Oxyfuel Pilot Plant ARG

- Customer EF  Vattenfall I R B HE AT

- Location #f'ls3 Schwarze Pumpe, Germany 23R - {EE

- Capacity 2 240 TPD liquid CO, 240 TPD &S _ & (B
- €O, source _E{EHKKIE 7000 Nm3/ h flue gas from oxy-fuel boiler
7000 Nm3/ h KRB ERRHRIFHIIR S

- Process I Lifit#2 Drying, precompression, liquefaction, rectification Ee i
with CO, recycling and liquid storage T )& ~ &% ~ &1L “lﬂ: \Ni {8
hixots T8 (o] WA R IR i 1=

> purity #E  >99.7vol % CO, dry >99.7 vol % &b (T2 ) P

- €O, utilization _E{EWF AR Pilot plant i T/ S - " :

- Scope of work T{F3EH Turnkey plant / Proof of concept T - & 1 e
EEEE L] sl IUE e

- Start-up Ez1AY(E] 20084
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Mergelstetten, GER 181§ /Rt 218 - EE
Pilot second generation oxyfuel £ _ (X &M A T

— Customer X

— Location ittteg

— Capacity BE

— CO, Source _FLHkKIE  Oxyfuel cement plant EXRRIKIE L
— Process I Lifi#2 Purification, compression, liquefaction f24f - [EZER /&1L

— Purity 4fE

— CO, utilization
“SbEixAMAR

— Scope of work
TEsE

— Start-up
B zhitiE

CONFIDENTIAL

Cl4C (Dyckerhoff, Heidelberg Materials, SCHWENK & Vicat)
SIEIKGEQIFT (BREX - BEEMRIAT] - SCHWENK & Vica
Mergelstetten, Germany 1818 /REfZ=iE - {EE

Pilot plant 24 TPD liquid CO, T/ L[ OJE 24 TPD RS

>99.99 vol % CO2 299.99 vol % _ & {EHx
Merchant market
R

EPC turnkey
TREREE
from Q1/2025
2025FFE—FE

- " t» O
S S s 2 ) = S S
X [y Y : i d -
= s e ¢
N = =" =4
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‘

Picture: Heidelberg Materials
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Ligerdorf, GER (Carbon2Business) 3k1§% XK - EE
CO2 Processing & ASU _ S LIk IBU R ZERRE
— Customer EF° Holcim E/R& /A5
— Location ' 5 Lagerdorf, Germany (1&% K - EH
— Capacity B= 3600 TPD gaseous CO, 3 600 TPD 575 _ &1Lk

— €O, Source _ F{EHix kiR Oxyfuel cement plant (kiln line)

- |MBACELN (KEEEF % )
— Process T {Eifi1E Purification, compression 124 « £ 48

— Purity #AE >99.99 vol % CO2 >99.99 vol % _ & {bHk
— CO, utilization _F{EW&FIF Methanol synthesis/Sequestration
—~ Rz S A - TREX

— Scope of work T {E3G El Concept engineering and permitting
B2 LiESF o
— Start-up EEAY(E] 2028

Note: The Carbon2Business project is funded by the European Union with almost 110 million euros from the Innovation Fund.
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Thank you for your attention. 51151 R p95RE |

Linde GmbH

Dr. Thomas Tork

Tel +49 151 582 45367
thomas.tork@linde.com
www.linde.com

Making our world more productive




Cap2U CO2 Plant, PCC & LIC. _ S {CixEEFIHETI -
Photorealistic presentation of the CO2 Plant.

S AT fRIER
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