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I~ %

BEFHM |2FE ARG | RAFIAER | BEEEE) | FEH FooRtE i
TR R (1 %+ % £ 2.COy
CO, 280 ppm 414.72 ppm 50-200 1.03% 1
(2022/6/23)
CH, 715 ppb 1908 ppb 12 0.45% 25
(2021)
CEC-11 0 231.86 ppt 45 4% 4,750
(2016/1)
CFC-12 0 515.20 ppt 100 4% 10,900
(2016/1)
N,O 270 ppb 334 ppb 114 0.06% 298
(2021)
PFCs 0 2600-10000 7,390-17,700
SF 0 10 ppt 3,200 4.07% 22,800
(2019)

ok kR ¢ http://www.esrl.noaa.gov/gmd/ccgg/trends/
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CO: Contentrations and Temperature Have Tracked Closely Over the Last 300,000 Years
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CO, 3+ i

CO,# ik CO, %k 2 (mol %) #r 2 x4 (kJ/mol CO, capture)
Natural Gas (power) 3~5 10.7~12.7
Coal (power) 10~15 7.8~11.3
Ethylene production 7~12 9.4~12.8
Cement production 14~33 5.2~12.6
Ion and steel production 20~27 (16~42) 5.3~6.4 (3.7~7.1)
Hydrogen production 30~45,>98 0-4.0
Ammonia processing >908 0
Natural gas processing 96~99 0
Ethanol (Fermentation) 96~99 0

* COf oes st 4 4 G FIASE f WY COER T F i § 477 F o

P EARBAIA LCOM R K HCORMLE R = AF 0 - £ S AAE R T COER
§

B A IAREIS% > EETRZLCOZ 2R F10~15% Flptf e~ ¢ L F 0+ Fpt2020#
P 2Tk A """“‘% ’*’FﬂﬁéCO SR N A E240 S A LI SRR T RCT S B F TR B
T e CO, 7 F3~5% H { A AT HIECO,-

e H )\;LJ#; {;L I’u‘p‘j&COzmﬁ\ 71.\,47\ %A :
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CO,H & © i F iz (i 4p)
(F it £20307% 5 1 & 2 CO, 3 J&E H i)

co2to Compression 10%

Condepser Dehydration & .
Compression _ 1Tansportation 8%
Exit Gas —
(Richin N, & 0,) P ,

A R E R R
Reflux Drum ,
— < E>99%
B < 4
Lean/Rich ‘ 9— o7 : X 4 0
" Heat Exchanger . s 1:,\ j‘iﬁg v< 35 A)
Absorber 12% | € 4@‘— & | Stirpper 70% *it #£< 2.0 GJ/ton
2 7
<
<
1 Steam
> . I Reboiler E_>
o CO2-Rich (L )‘ ;
Amine P ean g A4 5 = § = 4
mine Fump Amine Pump = m %j- 4 )’@#L + '%E‘?gb + &F' 7& + 7& #E' -

Typical Amine Absorption Unit for CO, Recovery from Flue Gas
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%] 42 38 i* (Process Intensification)
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CO, 3 & © vt ie(F4p)

FTA| s R B ¢ Zeolite, Activated Carbon, Mesoporous Molecular Sieve, Carbon Nano Tube, Metal

Oxides, Hydrotalcites, Carbon Fiber, Metal Organic Framework (MOF), etc.
b PR R 7 R 1 B e TR

k¥

AL Ry R 58 (R4 PSA~ E ZVSA - B ATSA ~ . /iESAE = 54)
B3 fe P B (7B 1 K R endual-function [ 4
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Kinetic diameter: CO, 3.3A, N, 3.64A, 0, 3.46A, CH, 3.80A
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CO, 4%
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