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POSCO N.EX.T Hub : At a glance! L

Opened in Jannuary 2021
to lead a low-carbon society through carbon neutrality

= Seoul Campus : Future-leading tech. development = One of three research Labs under the POSCO N.EX.T Hub

= Pohang Campus : Development of core tech. for
commercialization

I\

Future Campus(27~) POSCO Holdings
|

POSCO N.EX.T Hub

Hydrogen & Low Carbon
Research Lab.

Seoul Campus

Teheran-ro 440
POSCO CENTER
West Wing 18th

Research Planning Group
[ \

ang Campus Hydrogen R&D Center Low Carbon R&D Group
67, Cheonganm+o, = Hydrogen production using noeus
g ??n;;?el;’rg:sla-ll-_D ammonia cracking oy oo caa oot

by-product gases

= Water electrolysis
= Co-firing(Combustion) of NG,

= NH,/H, utilization
_ by-product gases and

transportation tech. = Energy/Fuel transformation
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Outline

Carbon Neutrality and CCUS

CO, Capture: Principles and Practices

CO, Capture: Future Directions

Summary
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Importance of CCUS

Key milestones in the pathway to net zero

2025
| Norew ssles of

fomsit fued bollers

021

No new unabated

for development

unabated coal in
M| advanced economies

2020 2035 2050

= Buildings o Transport " Industry = Electricity and heat Other

<NZE by 2050, IEA (2021)>

 CCUS: Necessary option for “Carbon Neutrality”
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e,
Figure 2.12 = Emissions reductions by mitigation measure in the NZE, 2020-2050

' ) capture in 2050

g +24% M Activity
o Mitigation measures
© W Behaviour and
avoided demand
g W Energy efficiency
§ M Hydrogen-based
g M Electrification
H Bioenergy
B Wind and solar
Other fuel shifts
B CCUS
.. -100%
2020 2030 2050
IEA. All nghts reserved.
Table 2.9 >  Key global milestones for CCUS
2020 2030 2050
Total CO; captured (Mt CO;) a0 1670
CO; captured from fossil fuels and processes 35 1325 5245
Power 3 340 860
Industry 3 360 2620
Merchant hydrogen production 3 455 1355
Non-bicfuels production 30 170 410
CO; captured from bicenergy 2 | 255 1380
Power o 80 570
Industry 0 15 180
Biofuels production 1 150 625
Direct air capture o S0 985
Removal 0 70 630

* Reduction measures in 2050: Behaviro and avoided
demand 16%, Electrification 27%, Solar and Wind
12%, Hydrogen 11%, ..., CCUS 18%



What is CCUS? ©

® Carbon dioxide Capture, Utilization and Storage

Schematic of CCUS
Capture Use
Caplurimg CO fram fassil ar Uigirgy capiured SO, a5 an inpul
birmass-faal rstab s i o = .
Ikttt or sty o [ﬂﬁfiéf“' it ] (Capture) Separation of CO,
B air

o)
— » . R ..

= % R (Transport) Transporation via pipeline or shipping

(Storage) Permament storage of CO,

o KMevirg compressed GO by ship

#peling from the poir of capture b

I &@@gg[ o ]

the poent of s or slorape

@@_’ % (Utilization) Use of CO, via conversion/non-conversion

—%@%}—

=)
Storage |
Pormaranty stoamg G0 in
undergrownd gaological formetions, l NALA A
"

anshone & olfshare,

r

<ETP 2020: Special Report on CCUS, IEA(2020)>
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CO, Capture: A brief history R

N
® Selective separation of CO, from flue/exhaust gas
Figure 2 - Development of carbon captures technologies (Global CCS Institute 2016).
CAPTURE MECHANISM
GAS SEPARATION SR D .
- —
- Adsorption
iromocen - Membrane
O - Hydrate, ...
REFINING
Process Flow Diagram o B o
i) H _—
quuiﬁ";::ftrd G;_b-.n_bed Lquigltp:rhl
L'
me' Lean amine - i‘é-
aas . - .I C?a % IEJ
o ¥ Mobile filter skid 6 = g.é .He“ .
i . 1
<Technology Readiness and Costs of CCS, GCCSI(2021)> 1) 1 e .
;[];::rm H [ L-;thcimmrbnn Ilwn acarbon ﬁ
() H E—

<https://www.pall. com/en/ozl—gas/mzdsl‘ream/lng-acid—gas. html[>
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Classification of CO, Capture and Its Application

Co,
Capture Routes

Proposed vs. implemented CO2 capture

2 -
§ ; S B Power (proposed, not implemented)
y RS © 200 - w0 Other industrial '
ﬁ“ﬂ %_ 175 - -Gas processing - - - - - - - - - - - 4
= o b i S 150 1M Power (implemented) iy
Absorptmn Membrane Adsorption Chemical Looping 8 125 M Other i n@qstﬁ@l R | |
) ) ) O Gas processing
e Amine-based Inorganic —e Zeolites Combustion w 100 ]
(o)
—e Alkaline solutions Polymeric —= Carbon-based Reforming 2755 ! II -1
5 I
4 lonic liquids Facilitated-transport ~ |—e MOFs/PPNs i X
= - 1
L+ Amimonia Mixed-matrix —e Metal oxides = 25 __!ﬁ_—-ﬁsi-....
. O - i i 1 8 8 1 0 4 1 4 8 8 8 8 0 0 0 8 § 01 §®©
Lo Supported amines
2000 2005 2010 2015 2020
Commerclal scale: Aming-based, Commercial scale: Fohlmem: (= | scale: Notim d C scale; Noti d yel,
ammonia and alkaline solutions haveall mamb have been i | yet but there are a few pilot-scale
been implemented at commergial level at commercial level Lab scale: Most of current €O, demonstrations
Lab scale: || s zre implemented al lab scale Lab scale: Inorganic, FTMs, and MMs. sdsorption have besn investigated are Lab seale: most of current chemical
50 far but are close to industrial scale have been investigated at lab scale at lab scale looping have been investigated at lab scale

Figure 1: Global carbon capture capacity by source, 2021 and 2030
2021 i 2030

Chemical n and Steel, 10%

production 13% Fertilizer prod. gl @
Ethanol Cementprod 1 26%
production 43 Chemical prod 279

i Ethanol prod.

Ammoni ia,

fydrogen Natural gas
Fertilizer processing
profucin Natural gas

processing

Source: BloombergNEF.
https://about.bnef.com/blog/global-carbon-capture-capacity-due-to-rise-sixfold-by-2030/

7
Confidential



Carbon Neutrality Scenarios and Industrial Effort

.
< 2050 BAEE AU2|2 ZEeh SEE -
(Chel ;. BEHELOeg
= Hex®
TR | FE 18 ot | 200 | 300 | et - Flin]
HEw 6853 | X4 | BT 0 ] 0
T L ASSEMUE) HE 25718
Y |2e96 462 32| 0 o 207 | -B3 RN E G 2R N s - - MMOUA] mest 2HE A 7=
TE R o4 (1812696 | ssEw £ A7 wHY AR3 7|2
CURAY | (50207(A323%) | spwopifx) 24 TizpmiA orgs e 71z
4@ Jag05| 531|531 |53 | S | S = 9T . (182605 — |- MEH: AMPOITEE CfEE . SEbs B
('50)51.1(AB80.4%) sy Z%57s 455 9 483
Ha 21 |71 | 71 |62 | B2 6.2 =
£ 7 - HAASE, eARAUMEZ 100% A
L (ATH EEES B¥jdam i * é’!ﬁﬂﬂ,ﬂ" Eﬂi _‘_‘E‘Q' E’_—J.":H 7'%
i nz(m2 | $ox 20 IE
qi Tﬁ m‘l a4y | a4 £ E.E- 92 --'E?_.'; M@Eﬁﬂ AHOY M%él'ﬂ(mw?r) ﬁ%ﬁ?l 7}%%) gﬁ' %E(HI'OJS)_ IELAH
-l B AE TR == IR FHer|z sl
T = 1w | iea 3 -100% Hetd A=z fa 7=
sReM | 27 ; 154 54 AHE | M54 O @ BeK] Sle o] 1Esl
HAHE § 171 | 44 | 44 | 44 44 44
- BT 2ATA XHE Y=
2 % 7|ERHEEH.C] AZE0] £ == = S e i
i g IBHAEHEAZA0N D) | xy crxuiaz ooz aes 712
F4 36 | 136 | 0 0 9 | . gon mipsses mm . K54 9= Mol Ol Como RMolaas
i Pyt A K (18)981 — - A wE Het U CefF FI|lpas)
e T = (50)9.2(A90.6%) |- CHHI A Z(e-fuel) 7|2 4E=
®E 56 : 2|0 05 1.3 .
(18) 0 — sty mH % & i
ccus (50)-84.6 - OljbsiEhs =3 2 N 483t 7|
Begl |13 | 241|240 |227]| m3 | 253 i
= * At Sy A=Ta2 WA
OpBER:
¥ =g i :
flmang | - | B B[] B M Ef A2 AFS-0fLH %) X/ 2F A}OIH
WA <& 5 'y R&D {75, I_HT(2021)>
{Cous) |
e ) i ) ) 74 | =8 B2e =S oA
g oige g 7y

*ALE2 2t WEO| 4O SRS HEMDE B

<2050 EtASE A/LIE[2 (2021)>

Confidential




CO, Capture in Industrial Sector

0% source C0: content (1 process unit Temperature | *C) Flue gas component % of US. emissions
Petroleum power plant ~ 3-8% Furnace 40— 65 0, Nk, S0%, 05, N2 05
Matural gas power plant ~ 3-5% Gasturbine 93— 106 | after HESG) 0, NOx, 50x, (), 0o, Ny, 80
He, As, 5¢
Coal power plant 10-15% Steam boiler furnace 40 - 65 e, NOx, 50w, (0, O, Mo, 83
Hg As, Se
3 Precalciner 150 - 350 s, Hz0, Nz, hydrocarbons, 12
volatiles { K20, Maz 0,5, CI)
14-33% High T Kiln {calanation) 150 — 350 (D4, H,0, N3, hydrocarbons, 100% — — - = -—
volatiles{ K0, Ma,0,5, CI)
B-10% Process heaters 160—190 Depends on fuel used 31 o
3-5% Ualities {steam, electricity]  160—190 Depends on fuel used 80%
10-20% Fluid catalytic cracker (FOC)  160—190 0., 004, Hy 0, Ma, A, €O, -
{regeneration of catalyst) MO S0% 5 o
30 — 45%, 98—100% H. purification 20.40(for PSA), 100-120 (0., H,. 0O, CH, % o
(For chemisorption) S
20-27% Blast furnace { high COz1f 100 Ha, Mz, €O, C03z, HaS 1.0 E 50%
BFG is burned) § 7
16— 42% Basic axyeen Furnace (high -~ 100 Haz, Nz, OO, OOz, HaS é I
L0, from burning BOF S 30%
o
2 P Bas) ¢ F : : 20% D
Ethyle ne production 7-12% Steam cracking 160-215 Hy0, €O, NOx, 50%, 0., N,, 03
0, 10% |:| O
-0 Absorption unit to purily EO  16-32 (for water adsorp- Mainky C05, Ho0, No, (air 0.02
{lower end is air oxada- tian}, 100 —120 oxidation) some CHy, eth- o
tion, higher end isoxygen lchemisorption) ylene, EQ ,:L'“" & &._o“ \Qé\ c,d‘\ & q,?"‘\ \\°°\ & t;.\“" .,é“" ¢°¢\
oxidation) A A R A Y A
Ammonia processing 98-100% H= purification 100—120 (chemisorption) Q0. Ha O, CHa 03 @p“ & @“‘& S & W® & & &
Matural gas processing 06-99% Acid gas remaoval {00z 100-120 05 - 99% 005, 1-45 (Hx 03 A * ¢ & & ¢ & &
absorpton (low P (mainly methane, trace © &
stripper } amounts ethane, propane,
butane}, Hy0, N;
30— 45%, 98- 100 H, purification {lower endis  20-40(for PSA), 100120 (D, H,, €0, CH,, After 08
(15-20% in stream before PSA, higher end for C0, (for chemisorption) chemisorption: ~100%
purification) spedfic separation ) o,
Ethanol produ dion 98 —99% Fermentation 35 (0, ethanol, methanol, H,5, 0.7
dimethyl sulphide, acetal-
dehyde, ethyl acetate
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CO, Capture in Cement Industry

2.43 MMT

14-33% CO2 &

Exhaust Stack

Exhaust Stack

: Cement Mill &

CaCO; + heat — CaO + CO,

Vv Globally, CO, emission in cement industry ~ 64.3Mt in 2014
Vv Main source of CO, ~ cement kiln (heating + calcination)

Vv Higher CO, conc. than flue gas, however, ... little profit

Confidential

<Bains et al., PECS(2017)>
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CO, Capture in Refinery Industry ¥

Table 4
Breakdown of 2014 0 emissions from ExconMobil's petroleum refinery in Bay-
town, TX [38]

C0s source L0z e missions { metrc tons) soflfaality empsions

Refinery Fuel Gas (RFG)

Process heabiers 359,658
Fluid catalytic tra.i_‘dinﬁ 1849 208 17.80%

8.36 MMT CO2
(8-10% C0O2)

Sulfur recovery 140,722 1.40%
5 - Flares 52,751 os1%
& Catalytic reflorming 2146 no2%
- Process vents 1693 0ms
a Fluid Catalvti i) TOTAL 10,406,077 100%
g ul atalytic Heaters
g Cracking Unit

<Bains et al., PECS(2017)>

Petroleum
Products

Catalytic - Heating
Reforming CH4 + 02 — C02 + 2H20
. <
i C,H, + 0O, — 2CO, + H,0
__________ Decoking
C(deposit) + O, —...— CO,

Vacuum
Distillation

Natural

Vv Globally, CO, emission in refinery industry ~ 818Mt in 2008
Vv Main source of CO, emission ~ combustion(fluid catalytic cracking, process heaters)

V Lots of refineries have on-site hydrogen production units

11
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CO, Capture in Iron and Steel Industry

Key reaction in “Iron and Steelmaking”

Fe,O;, Fe;O, + Carbon — Fe + CO,

72 kWh
138 kg scrap

5'1 0%002 ) CO

coal 12 kg
_ limestone 133 kg

RS
Sinter strand
Pellet plant

30%CO,

Coal =1710 kg CO, = Total CO, emission :

Limestone =105 kg CGO, 1815 kg/t rolled coil
1255 kg eq CO 0,
s M @:;0 %CO0,

AJL A

Lime kiln

limestone
109 kg

s . -...}
25%C0, g@ : ceeensdl  Power
— D1 wed  plant
ss L
AA :
87 kg I fesssmssss g s = HOt COZ
I‘ll‘lll“l.lll.lE.I-Illlllllf:l-': E stripmil
.i--'h-T----> 100/0002

3

Flares, etc
63 kg

Coke plant

ol

coal
382 kg

< CO, capture technologies for industry Iron & Steel, Oil Refinery & Cement
CO, capture and Storage Regional Awareness-Raising Workshop, 2012 >

VvV Major CO, emission : iron-making(Coking/Sintering/BF)

Vv CO, capture ~ practices in BFG

Confidential
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CO, Capture in Hydrogen Production

7-10%co2 [
T=160-190°C £}
(at stack) T

30 — 45% CO2
P =1 bar

. TRy P . T=20-40°C
i e v |5
2 ] I !
g" 5 .§' H2 product
i S :
2 i -1
=
= H g 5
" = ]
- = 3 O =
" W e ]
g g g 5
g 38 1L
: . alowt 3 i< 3
Convection Zone L <

T=450-570 oC

Steam Methane Reforming
CH, +H,O + heat = CO + 3H, J*..., .

Process | co2 .
Heaters SSaiqfes 7

[CO2 Capture using PSA]

Combustion of Natural Gas
CH, + 20, 2 €O, + 2H,0 + heat

Table 7
Estimated 2008 COz emisstons from hydrogen producton |30 ] Producton type from

[171

Hydrogen Business sector  Estimated OO0z 3 breakdown
producton type efnitsstons MMT per
year)
OA-purpose Merchant H 17 2B3%
merchant
On-purpose captive il refineries 25 41.7%
.. . . Co-purpose caplive  Ammaonia plants 18 30.0%

Vv Majority production : on-purpose captive On-purpose captive  Methanol plants  None 0%
Byproduct Chlarine plants  MNone 00%

Vv CO, capture ~ absorption/adsorption after shift reactor 2 sl = i

<Bains et al., PECS(2017)>
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CO, Capture in Ethylene Oxide Production

Ethylene, Air-based direct : -l_“ _93 TN D2
oxygen oxidation Eiybne. e .
- = Ethylens % L"' g 'E:
T : 3 2
Etyiene o Ethylene glycol o g m
mmh . Chlorohydrin | https.:.//www.google.com/url?sa=i&url=https %63A4%2F %2 F
maﬁ d I:':;na' 5 I process’ | www.chemengonline.com%2Fethylene-oxide-production-

; - ethylene%2F &psig=AOvVawlzpVNQgAV8eAZnv_YklIEmT
(CJRaw material [ Process [ Main product ClByproducts ¢/ 1700899710128000&source=images&cd=vie&opi=
89978449&ved=0CBEQjhxqFwoTCIDmnKyX3IIDFQAAA
AAdAAAAABAI

Ethylene oxide production

O e
i 0 I
Cl C\o-OH A N A CoH
CHz2=CHz + =———= CHz—CHz2 + 5
sihirlome m-chloro-peroxybenzoic acid WWhipierie e m-chloro-benzoic acid Ethylene é
Industrial production E
9 £
g prosure 7 N\

CH2 = CH2 +302°- > CH2— CH2

200 to 400°C

ethylene ethylene oxide
Dehydrochlorination of 2-chloroethanol

0
/N - :
HOCH2CHz2Cl + KOH - > CHza— CHz2 + KCl + H20 ‘é $=
2-chloroethanol ethylene oxide § 3

Wi https://www.priyamstudycentre.com/2021/05/ethylene-oxide. html

[CO, Capture in EO production, Air—oxiﬂcaféition]
Vv Two types of oxidation: direct oxygen or air <Bains et al., PECS(2017)>
14

Vv CO, emissions in EO or EG production
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CO, Capture Development Status

TRL1
CONCEPT

TRL2
FORMULATION

TRL3
PROOF OF CONCEPT
(LAB TESTS)

RESEARCH

TRL 4
LABPROTOTYPE

TRL 5
LAB-SCALE PLANT

TRL 6

PILOT
PLANT

DEVELOPMENT

TRL7
DEMONSTRATION

TRLS

COMMERCIAL
REFINEMENT
REQUIRED

TRLY
COMMERCIAL

DEPLOYMENT

Chemical absorption
Physical absorption

. Membranes techniques

Flectrochemically mediated adhorplion

[

@ Froptaid oheans

Polymeric membranes/
i sabsents by brid

@ v acidbased sobvent

Sarbeni-cahanced water
o bl (SEWGS)

P wuerican satsent
Vacwum preswere swing
sdsarption (VFSA)

@ Cotcium looping (Cal)

Chemical
combution (CLC)

@ rhase chance sohenn

P arseansatvem
Flectrachemical

[y
with MCFCy

R r—
Physieal sabvents

@ ronicliquias

Viectric yming misarpiion
@ tosictiquin o

@ Do irmpersiere e
liquids (RTIL) membeuses Tieciete iy siorption
(ESA)

P taiericnn sohvent

fird e -

Chemiesl
L0y @ oo

Temperaiure sming Temperatury prewsure
adsarption (TSA) sing adsarption (TPSA)
@ Chied smmonis (CAP) P Woterican sobvent

Membranes Palymeric meambeanes
Physical sdsorbent hybrid Cryogeais separation hybrid

@ Sl bindered amine Earyme catalysed sdsarptio

@ Sericaity hindered amine @ Cotcium boopiag Ca1)
[ R

Temperatare swimg
@  Cvited wmmenia (CAPY

adsarption (TSA)

@ Stericalty bindered amine

YR

@ Bonticid proces (KO

Gas separation membranes
(natural gar procewsing)

Pressare swing sdsarption
i Nacuum vming adsorption (VEAY rsa)

. Cryogenic method Adsorption

. Chemical looping combustion (CLC) . Calclum looping (Cal)

[CO, Capture — by Separation Methods]

\ Chemical absorption ~ widely studied and commercialized

vV Commercialized in various fields
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DEVELOPMENT RESEARCH

DEPLOYMENT

TRL1
CONCEPT

TRL2
FORMULATION

TRL 3
PROOF OF CONCEPT
(LAB TESTS)

TRL4
LAB PROTOTYPE

TRLS
LAB-SCALE PLANT

TRL 6
PILOT PLANT

TRL7
DEMONSTRATION

TRLS
COMMERCIAL

B Cryouenic method
@ rhysical sdsorption
@ ot siuepien

idirect resbuced Iron)

@ Phyical sdrerption

Physical sdrorplion
{smmelt redustion - axygen ric)

Chemical sinarption
(hamas)

« horpiian

Membranes
{mal gavification)

Membranes
(enal gasification)

@ royical sdsarption PR Ay

(blast furmance - provess gas

@ Iiisistuerpien Indrogen enrichment |
lirest reduced iron)

Chemical absarption
(laat furmance - procew gas bydroges corichmest)

@ rovical sderpiion

@ i sdrarpiion Chemicab plrysicsl sbusrption

.‘ .( ! abrer,

® @ Coomict simopiton

@ Iicistherpie

TRL9
COMMERCIAL

Cement secior

Ammonia production sector

rich)

@ Chemicalphysical sinorpiion

@ Chemical sinorpiion

. Iron and steel sector

. Power generation sector

@ Sormiclsherde

cusit @ ot storpion

Chemical absorplion
(direst reduced iron)

Chemical abwstption
=

. Methanol production sector

High-value chemical production sector

[CO, Capture — by Industrial Sector]

<Bains et al., PECS(2017)>
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Directions for CO, Capture

A
30 —
B
20 5
g 0 | Cryogenic
o Chemical Absorption
2 -K,C ‘
a 00 . Membrane/
& 195 Adsorption
(hemical Absorption -PSA
-Amine, Ammoni
® G
0 T | | l l T T | | —
0 10 20 30 40 50 60 70 80 90 100
. <Han et al., JGGC(2014)>
CO, concentration (%) (2014)
Liquid Amine loni Hybrid Amine
MOFs Alq,m Grafted Zeolites L.onfg Ultraporous Soda Lime Grafted
LS MOFs Iquics Materials (HUMs) Inorganics
Selectivity Low High High Low High Very high High High
Stability Low Low Medium High High Medium High High
Humidity effect High Low Medium High Low Medium Low Low
Material cost Medium/high Low High Low Low Low Low Medium
Process cost Medium Low High Low Medium Low Low Medium
Recycling cost High High Medium High Medium/high Low Very high Medium
Working capacity High Medium Medium Medium Low Medium Medium Medium
Kinetics Medium Fast Medium Medium Fast Fast Fast Medium
Upside potential High Low Medium Low Medium High Low Medium
<Catalysts(2020)>

vV No Silver Bullet!

Confidential
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Directions for CO, Capture

100

*
Why should we develop? %
go  NGCCPower Plant <Environ. Sci. Technol. (2020)>
@
- 70
5 PC Power Plant
—~ 60 z
- 20 \®
» 50
+ $10 + $7-150 + §11 — $55 - 200+ / ton 8 :
@ 40
Compressian Tronwisport Cosd fejeeting Cosi E':l @ !G CC POWE, Pf'ﬂﬂf
Casd (Trncbing, S0 - 1,000 mifes) S 30
20
The overall cost equation of industrial carbon capture, with mature technology 10
0

<We are close to a tipping point in industrial carbon capture>

30 40 50 60 100

% CO2, Waste Gas

70

@ Bioethanol @ Ammonia @ CarbonBlack @ Cement @ Ethylene @) Hydrogen

& Iron + Steel Lime @ Refining

* Thermodynamics tells...

“A 90% CO2 capture rate at 95% CO2 purity was assumed for all
CO2-relevant gas streams, except for those with initial(feed)
stream purities greater than 95%. In this case, CO2 purity that
matched the initial feed stream's purity were assumed, resulting in
zero theoretical minimum work required for separation.”

' | CO?2

Separation

Woiw = T[S In(y§%) + n 2 In(yE €92 )] + RT[WE In(yE%2)

FnECORIn(yE €O ) _RTIASEIn(S) + mtCPIn(y < )] (
<CO2 Capture, Wilcox(2014)>
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Summary

® CCUS ~ pillar for “Carbon Neutrality”

® Capturing CO, ~ long history with lots of practices around the globe
= Absorption(Wet/Dry), Adsorption, Membranes, Cryogenics, etc.
= Natural gas processing, Hydrogen production, EO production, ...

= Moving toward Power and Other Industrial Sectors

® Industrial CO, Capture
» (Refinery) FCC, Process Heaters
» (Cement) Kiln exhaust gas with relatively high concentration
= (Iron and Steel) Iron-making process with wide range of CO, conc.

= (Hydrogen Production) Various possible points of capture, relatively high CO, conc.
® Different CO, emission conditions — Different methods for capture

® Research direction: Reducing the energy(thermal) consumption

18
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