Flue Gas CO, Recovery System
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1) Maximum urea production

2) Minimum reconstruction

3) Reduced CO, emission

Natural
gas
Flue gas
Steam
Fuel Primary f‘/ COz oy
eyl FEfOTMIET recovery
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1) Maximum methanol production 4) A reduced rate of natural gas
2) Minimum reconstruction consumption

3) No reformer reconstruction 5) Reduced CO, emission

COe 02
: recovery
Flue gas
Natural gas ’ = £, e bl o Bt i ¥§§§§’3§§§§¥“§$§
Nala ges L Enmarny s Syninesis gas —y| Metnanoi ;
Steam ) reformer compressor synthesis
Fuel
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<+ Qil recovery increase technology

“» MHI — Alliance with the Shell in the Middle East region
< 3000 T/D CO, capture is expected
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® [ = Flue Gas 54:3~15% CO, &=,

® [l 2 Flue Gas & &: 5124 & 4~ Reformer 937

7| o 2 o} 2k
|

Coal-fired Power Plant Natural Gas Turbine
CO: 14% 4%
02 5% 15%
N2 81% 81%
SOx 300 ~ 3000 ppm >1 ppm
NOXx 100 ~ 1000 ppm 100 ~ 500 ppm
i Paﬁind_!atei = I -
ffffzij; - matter S
Dlscharge Near AT\
Pressure
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Flue Gas7| Alolo 2 = =0 = Flue gas2| =A 020l pure CO,E 7] 0{2{ 2.
Absorption-Desorption0f| 2 &. N,/CO,0l t 5t selectivity2t permeability=
Operation0| 7}55t= = 7f2tS Sielod SAlof| 2E=5t= membrane 7H3 2.
Compression cost M| Z0f| 5] 2 A% Module3}S S8t scale-up =& &
Capital cost, operating/cost 25 == Commercial CO, recovery process= #l=.

Large EOR projectol| = A2=1 U3,

Ammonia, hydrogen; ethylene oxide;
Natural gas plantoll AF2= T 22, RCCOVCl'y IGCCE! pure 0,/CO, £2|0fEF X8 T}
‘Benfield Process’7f 7ta & 22X QUS. TeChnOl()gy 90 % 0| CO, =X & Il SRHS = 0[S =.
e L= = B =) —
Optimum) operating pressure7Z} 7.0 barg g%?ﬂgrﬁm‘gﬂ =l CO, sZ7h Z= Hlol|=
o[22 | 72 flue gas recoverydll = F& A, STeT =ErE

Molecular sieve2| capacity®} selectivity7} AlIEOZ 0|2 =
=) (== — [=] = —

E SHASS 2=, CO, =0l T2 cost 3L Altiz{o = &S,

§ CO. 5=t 400 ppm~1.5 %2l m 7+ = 22 Single stepS 2 5= 99/ % O|AS 2 s[==J}S,
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overy process

i

Large Unit?*

ABB Flour Daniel MHI
References 4 Plant + 1 Pilot Over 23 Plant 4 Plant + 1 Pilot
plant Plant
Maximum capacity 400 T/D 350 T/D 450 T/D
built
Conducted
Feasibility study for Yes Yes Yes

15~ 20 % MEA +

Strictly Hindered

o "
Solvent Inhibitor 30% MEA + Inhibitor Amine(KS-1)
Absorption Random Packing / : :
Contactor Structure Packing Random Packing Structure Packing

- *Overthn: 2400 T/D of C as result of firing of Coal
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" CO, AAAE 93l 4-&3le amine : MEA, DEA, MDEA, DIPA, DGA%

" Process 54 : CO, &%°] -5 %= (2psia ©|3})

= MEA 74 : E} aminel Bl CO, #3to] We wf 55w wE
A

=]
- column height”7} #F&-

= MEA @4 : MEA®} CO,9] wk-g-<do] #A regeneration o|HA| SHo|A+= &8
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" MEA process® &4 744 FAF

* 1 mole CO, ¥ 1 mole KS-1 ¥h3 (MEA+ 2%)

= Corrosion inhibitor A}-& <}3}
" 7] FAH] =5

= FH Lol 7h @o] AF2H process
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Malaysia | Petoronas Natural gas steam | 1999 200 T/D Urea
reformer
Japan a chemical Natural gas & oil 2005 283 T/D General
company fired boiler (330 T/D use
max)
India Indian Natural gas and 2006 450 T/D Urea
(Aonla) Farmer’s naphtha reformer
Fertilizer Co-
operative Ltd.
India Indian Natural gas and 2006 450 T/D Urea
(Phulpur) | Farmer’s naphtha reformer
Fertilizer Co-
operative Ltd.
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‘ ’-j{ rencés (under construction)

- country 1+ ctient.. 1 LA Solirece |1 Olart=—/11D | L\ .Aapnpdcitv. | crodciiictlr |

United Ruwais :
Arab Fertilizer Natural gas boiler ) 2009 400 T/D | Urea
: . & steam reformer | (Expected)

Emirates | Industries

India a chemical Natural gas and 2009 450 T/D | Urea
company naphtha reformer | (Expected)
Gulf

Bahrain Petrochgmlca Natural gas steam | 2009 450 T/D Urea and
| Industries reformer (Expected) methanol
Company

« oo 800 T/D, Wl Etel 250 T/D FEED 3} %
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[ 40 ~ 45 C

Water

Bxit Gas

{Richin

N, & O,)

‘T

Loolsd
Flue Gag

Savine F{ﬁﬁi‘:}

[ ermoc o

°F105 C

{onglerpey

LeanRich

E‘ 5 R@&% Exchanger

Stripper

CO, to
Debhydeation &
Compeession

: i‘km>

Steam

CO,-Rich

19l 0120 S8 H142 1S 20081




Water

Exit Gas
{Richin
N &O,

§ g@%ﬁﬁm T

Loolsd
Flue Gag

{onglerpey

CO, to
Debhydeation &
Compeession

&i:ff ~Rich
MW F{ami«}

LeanRich

E‘ 5 R@&% Exchanger

Stripper

: i‘km>

Steam

I‘IeaI stable amine

salt 4 c|

E M43 A1 20085




= 450 T/D 7} ¢4 7iX| A M =l

Z|CH capa.

= O™ recovery system 48 13

= Absorption column2} flue gas cooling vessel2| | C}

diameterZ} M| SkA}EL

= Single train2 2 ZA[ &l Zlf capa.&

(dia = 12.8m)

= 2400 T/D&]

-Columnin SHOLTE
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= Flue gasoll Z=2t=|0] /U= 0,0 2|5t0{ amine<|
|

degradationO
= Corrosion 72f
= M X performanceX 5}

= Chemical inhibitorAt-& (corrosion 2HX[)

= ReclaimerAt& (byproductX| 71)
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@ =7 Hmsy|Z ol {X| 28 SCH (MHI)

@® Mixed amine AFE (Praxair)
- MEA 10 ~ 20% + MDEA 30 ~ 40%
- MEAZF ALEA] 30%7T limit

- 2™ H| & EZ(water heatingZ /e ol x| H<2F) 2! MEA sEA et 35 51t

ol

@ =oli= O,H A ¢lsil N, EE= CO,Z stripping (Praxair)
@ Rich amine2| O, X7 £/ et Flashing (ABB-Lummus)
® MZE2 aminel| 7HE/AH E (M S A : MHI, BASF2 Dow Chemical= 7i £%)
@ Hybrid system 7+
~ @ Amine ti A solvent &= (o : &2
@ M=% B3 W (Pre-combustio
R —
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Clean Gas
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94%

99%

0.4 kg CO, / kg MEA

1.2 kg CO, / kg NH,
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Ammonium sulfate,
Ammonium nitrate (H| 22 ALS)

Wt% o2l (400! / kg)
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1. CO, recovery system?| =27} =02 A= MY EICH
2. CO,E MAL-ESt= system= T+ 55l oF 4™ = 0| *Uct.
3. #Xf A YUMo 2= amine solutions 0| Est= 50| 7L StCt
4. tH ™ flue gas CO, recovery system= designet 5= U= 7| =0|
e Solct
5. StxMo
0.
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