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[Table] Comparison of CO, absorbents as MEA and Ammonia

D 92 MM 2 (regeneration temperature)
Amines Ammonia
bsorbent
- ZXHX 2 SN HY &2t
Feature Alkanol amine (MEA) Ammonia (NH,) CO2 £ X2 SX2 HE &2&7ts
- OHX| 20l A|IAHE A Ths
Absorption
capacity 1 5
[mol-CO,/mol-
absorbent]
Regeneration ~1200C 80-85 oC J 32 F.'-él%
Temp. - Y2 CAPEX
Absorbent Cost 1 0.17
One of the most important limitations
Loss of absorbent 1 (25
O M AE|
Corrosion Large Small
Influence of Formation of heat e
impurities (SOx) stable salt Utilization of salts Co, H OH COZ.,
RO B 4« H
HN—C—C—H N
. . - Highly volatile 2 | /N
. - Anti-corrosion agent AL | H H
Technical Issues - Utilization of low-T H H
needed
- High regeneration E waste heat . :
Monoethanolamine (MEA) Ammonia

ZAIAECYA O2f7|5HE Y (POSCO N.EX.T Hub) 8



CCUS 7|= =

BFG
l T -| Power plant
Treated BFG
Product CO, :1 ) Waste heat
> » Industrial Use recovery
f_p"__\ Tom Pwﬂp Purification/
ram H i
A drum Liquefaction
LT U= o VAN drum LT L ==p to VWA drum
] oaf
Blast furnace B 1
to PAA drum
X 9—“ X ;\ from W
drum
BFG_in Lrprte
AR
Reboile

— Gas Flow j_.) 7y
—  Liquid Flow L 0 ¥r/—8—
— Heat Flow Absorber Stripper Concentrator |

Supplement of CO,
capture energy

[Fig] Process concept of CO, capture using low and medium temperature waste heat

O ZAIAFEYA CO, £H %’g

ufot

LAl BH €

O_L
Jot
HL
|
a

S (OrRUCHH| R2 W22 SN2 HE



CCUS 7|=_X£%

B CO, 23 ADL|O}+E 0|83 CO, ZHI|E (164 7120|H)
O M 12 BHMIIABFG)O| =& DL|Ot+E
o|&sto] =3 8l Z2[5= 7|=

WV;W 120°C

Londensate

O By I
1

O ton_COZ/OEI -H-E COZ EII P/P %'% Q'I_I-E Eltl %xl_ AO-I% é|I-E 150¢ Regerjerator  Absrber ™
« CO, 2|58 90%0| ¢, == 99% Ol = g~

« X8 o X| ~2.3 GJ/t-CO, OlsEs B 71% H4E

o LA HiZFA(140~150°C) M€ O|-& 120°C (1.0 kgi/cm?_g) 7| 44t 8l 35

- 2L =8 s MY

21 ('13.10.21~'13.11.30)
Ot =& (BFG case, ET™H|7tA case)

[50 Nm3/hr CO, =7 AH|]
EAIECLA D247 =HP Y (POSCO N.EX.T Hub) 10

B /=t

[1.0 kNm3/hr CO,

ZE/™H|: 10tCO,/d}
o3} 3tCO,/d |

“5%. €O, + N, + €O

S48 gaLopet 0,9 -7
-7 33 30 ot =Y
| €O, + NH; + H,0 - NH,HCO;

.__BFG(CO, ~ 20%)

TA4E: 7Hof 9l co, 22
% graLjol4 14

NH,HCO; — CO, + NH; + H,0
T 25:80°C

. 2%t p/p

=3
|

ZH/8H /A=t 2]



B CO, XI¥3l_ COoG 7HE HE2 0| 8%t
O 7H8 : ZTE CO,2 COGE &&8% BHTIACO/M,) M= 7|&
O A THLLE
- Ni base COG =& 7{& Z0j 7§
CH, + H,0 > CO + 3H,
CO + H,0 > CO, + H,
CH, + CO, > 2CO + 2H,
- 50 Nm3/hr(H, + CO)&2 COG =2¢ 7§&

-COG 22 7I2 =0 Xzt A+

———

<1THA: Lab. ZHE S 7]>
EAIEYA 0|2 7| &AL (POSCO N.EX.T Hub)

11

CO, XIH=7|& (M

A&, '09~'14)

Kl A 92 : coG 28 WE
CH, + xH,0 + yCO, — cH,; + dCO
W
28 221 nEss 27| sHeITLA
(H;+C0) /][] = \
gEz/n=2
[COG 27/ &= 0| 8%t CCU 7|= 7HE &

e 1[ £
THE Hre =3

= oS | x| ol

<2CHA|: PP 7§HE

H27|>



CCUS 7|= X} =z}

B CO, X[ HEsHOE &8 EHMHE H=7|& (MUE, '15~'18)
O H8e : MHEASQ SE)10|M Ca2t 0|2 S 8%, CO,%F HH2A|H

L =

Ca?* + CO, — CaCO,
Na* + CO, — NaHCO;
O & WLEUHE
- 100kg_CO,/¥ T2 HH
- 10ton_CO,/& &&= ¢

EHAZEE(CaCO,)2 MESHL Of A S 0|8 SX(NaHCO,)E M=

co,

— NaHCO,

A 4
ofx
P
re
ojo
™

Na* 38

wHL, HEA 2UH S
(CO, hE BEAIYL)

0
of B HISY| 24 & EF 2= ‘

| € CaCO; W NaHCO; =% 99% O| & &y ﬁ% ssee7 2 | G0,

Ca 84 WAE

=(Eef) 28 Co, g M 7|s= [E21 28 COo, #23t 7|& (CaCO5/NaHCO,)]

[Bench-scale &X|, RIST 1PP] [Bench-scale & X|0j|M =& Tt EFLHA *IIﬂE]

EAIECLA D247 =HP Y (POSCO N.EX.T Hub) 12



CCUS 7|= X} =z}

M CO, XI{3I AFARE CO, FY XISt 7|=
OMe . 2322 0|28 £&7t2 4l Bl 452 E
0|83t CO, ATt 7|&
C + CO, = 2CO (Boudouard reaction)
O i IWLLHE
- CO, F Y K=t PPR5E CHAN AH| AX| 8 XAz}
- FTG 7t/0|&/0| € MH| 752, FTG F ¢ AH| 252 AKX
- Y 7H/EN =42 Z|Astet CO, F Y W ML=
EXtH B
-7 HBs:E CoG @ Bt
. COG 1| 37t
O BZAY CO, M 7= HEAX('21.05~23.12)

[0

=]
=

*Patent (Germany, 112010005033)
1.5MTPA FINEX®

Coke Oven (Pohang #5 coke oven)
e =
Removal Tail Gas CO, I =

Compressor & Heat Exchanger

* FINEX* tail gas with high CO, content is used for producing COG
* Reduced by deposited carbon & waste heat in the top of coke oven

* C(Deposition) + CO, < 2€0, AH = +172.5kl/mol

=X Ironmaking & Steelmaking, 46(7), 2019, 625-631
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