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CO2MR IR 2 (wt%-IR R #1)

750 2 2 3
15 800 850
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800 7-1
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7-3 2

2 2
7-2
7-2 ¢ X )
CcOo2 0.8 7.6 12.6 42(40 )
CO2 100 18 37.4
N2 0.016 0.37 0.9
CH4 0.033 1.2
(Henry )
K2CO3z3+ CO2 + H2O - 2KHCOs3 30% K2COs3
(90 )
(110 )
(30% )
2RNH2 + CO2 + H20 = (RNH3)2COs3
CO2
1 kg
CO2 66L
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CO2

PSA (PTAS)
7-3
7-3
H2 CH4 N2 H20 02 CO2
(nm) 0.30 0.34 0.37 0.26 0.28 0.40
( J/mol) 0 -75 0 -286 0 -393
CO2 H20
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AT EAE [RyT— (5 | PETERLE R —(BAT)EICEHTHELT |-ERKCO2 S
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7-5

CO2
(MEA) (DEA)
90 CO2
CO2 CO2 100 110
CO2 H2S CS2
CO2
7-7
CO2
CO2 16 62Nm3/m3 (
) 90 CO2 100 110
7-6
CO2
DEA( )
Amine Gnard
CO2 GAS/Spec -1(2-
)
7-8 CO2
( 50 ) H2 ( 65 ) CO2
2.3 55
3min
40sec
( 1700m2/m3)
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-7

JOotx MEA% DEAE DGA(Econamine)i% MDEA% Amine Gnardik GAS/SpecFT-1i% SNPA-DEA
Jo+v XA — F — i3 = Flour Eng and Const Shell lnterna’EiopaI Union Carbide Dow Chemical Societe N.ati.onale EIf
Research#i & Aquitaine
@ B & B MEA ~ DEA . baa MDEA(AF LU I |7 Lh/—LF7SoM|2-7LaxszFLy|  DEM
‘ (B/THR/—NUTIV)| (PTB/—ILTY) [(STS54a—LTY) J—ILTZY) DADEA%LE) (2278 | SVEBILEFIDE | (PTF/—ILTIY)
0% UX &|7& # ik % =| OH-CH, CH,-NH, | (OH-CH,~CH,),~NH | OH-CH,~O~C,H,~NH,|(OH-CH,~CH,) ,N-CH] BB L7 BIKER (OH-CH,-CH,),-NH
BE S F=E 61 105 105 119 61FE7=1%105 105
A FI = EE [wt% 15~25 25~35 50~70 28~35 30~35 30 50~55
Ik U R E [ °C ] wimfhik FiRfHE 40~50 27~60 wim ik 40~50 HIRTHR
kU E A [ ke/cm® ] 35~70 35~70 10~20 10~20 35~7.0 10~20 10~20
CO, & = = 5~100ppm 5~100ppm 0.1%LLTF 200ppm 5~100ppm 5~1000ppm
R RDCO,RINE
3, 3 16~22 30~40 37~52 23.5 32~40 60 53~62
[Nm®/m*]
5 ik AF—LB4E AF—LB4E AF—LBE AF—LBE AF—LBE MEFA MEFAE
E 4 31 [kcal/Nm 2000~ 3000 700~ 1000 330~460 1000~ 1250 2000~ 2500 700~ 1000
. H,S 100%BR & 100%BRE 1009 B8 1009 B 2 100%FR & 100%BRE
C(g%"? COS,CS, FE 70~80% R % F.E 18RBR A 70~80% kR 70~80%FRE
CH3SH,C,H5SH| 45~55, 20~25%}& 3| 45~55. 20~25%p& % 18Rk E 18BERE 45~55_ 20~25%p& % 45~55, 20~25%f& &
CO, 1EBEETRIEEYMER Tl 1EEETEEILEWMERK Tl 1EBEETRIEEMER Tl
(enge: H,S 7zl L 7L L L 7L
R |_COSCS, | BATRALAMER |REOBETELENER B4R EILAWER HL 1HEE TR AMER 1B B TR A MER
CH,SH,C,HsSH BE Rt Rt 70 L =N
Vo547 — WE S B E W = S
% U % [ keal/Nm® ] 900 700 900 630 700~900 700
1AFUERATILA |1 EFIEE (XL LRIGHEISEA R [ 1 RGHEETBLA 1.EEHLFIDFR 1RREEH MBS D LERMEEHIL
J—LVTIUHmEL [ TMEAIZEL TR | RELECTED, | COLDRIEAMEIT | MSEVTIVOD | COMERAISELT | ENALEZELTDEA
=1, RS 2AE | 2BRERMECES | szocexfiml | REE0%LLEIC |13, DEREERLTE
2TSURDEEN  |ELIKERNEL | BISET S, | THSOEIRBARIZ | BHITENTE, FIERETFHCL
—&ZL\, B, 3COSCOEELH | mmces. BROEREBLEN BTED,
F Ot 20N SRIGHEICECH R |2.4846H X IZBEE AIZ{EHATIEETH 5'50)75‘/}%0)\*
; AEEMENRGERE |TEHFBEDCOoS o DT BIEMTE
EIZHIRAH D, NEENTLSIG %o R
ARTRENEEL |BICFEASNDS, 2T AR
ENZLDHMNARA HLEWEETS
Thdo BERATELEL,
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7-8

DEA Amine Gnardik Gas/SpecFT-1;% |UFHO LD I aR—N)FHO LD )LaRr—k
TIZ/—)LFIY [MEA or DEA+fR | 2—F7IILOFTIF | NLURRERAT | SAEKRICO—T4
(DEA) Vil JL7SV NEHEELYEE VOIS E
=R v min max min max min max min max min max
BE % 25 35 15 25 30 30
[ RIGEE [°C RT 90 RT 90 40 50 300 800 300 800
A RINE |Nm3/m3 30 40 16 22 60 60 120.8 3114 105.9
¥ | RIRER  [kcal /Nm] 700 800 |
% | BERHEE [°C 100 110 100 110 100 110 850 850
BERGEVE |kcal /Nm 700 1000 2000 3000 2000 2500 |
UK E |m3/h 0.82 1.09 1.49 2.05 0.55 0.55 0.27 0.11 0.31
B AES|m3 0.050 0.067 0.091 0.125 0.033 0.033 0.017 0.006 0.019
I
| RUNEL  [kcal/h 22962 26242 — — —
g kW 26.7 30.5 — — —
& | BB E [kcal/h 22962 32802 65605 98407 65605 82006 — —
E3 kW 26.7 38.1 76.3 114.4 76.3 95.4 — —
.88 = |kcal/h 943.3 9433 9433 7861 7861
kW 1.1 1.1 1.1 0.1 9.1
BitE=E |kW 27.8 | 39.2 774 1155 77.4 | 96.5
408kwW 38 200kPa 55 703.4kg/h  562.1m?3h
CO2 55 N2 724 O2 50 CO2 7.2% 2 14.4% CO2 40.6m3/h
CO2 14.1m3h CO2 32.8m3h 7-7 40sec min 3.7min
= 50 110 CO2
N 350 850 CO2
1990 5 P76 84
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coz kg 0.019
318 66

-1
CO2
20kw
CO2
H20
CO2 CO2

125

(k)

CO2

H20

0.033 0.125
GAS/Spec

850

CO2



7-7 H0

90
(CHa4)
Co2 H20
H20
408.0 kW
40.8 kw
( ) 367.2 kW
( ) 310.0 kW
2 4 2 -
H20 4 2 =
CO2 CO2
CO2
CO2 CHa
1464.4mol/h  32.8m3/h
(703.4kg/h  562.1m3/h) CO2
1.24
CO2
CO2
CHa4
CH4
CHa4
7-11
CHa
H2 CO
CH4
H2
CO2 1.28

7.2

CO2

10
65 90
35.3 Nm3h
3.5 Nms3h
31.8 Nm3h
28.1 Nm3h 12252 mol/h( 88.5
2 59190kcal/kmol
2 49540kcal/kmol
2.3
H20 5.7
CO2 50 H20 65 83
627.6mol/h
7-8
40.8m3/h
H20
7-9 7-10
CH4
40.8kwW H2 CO2
7-12 7-4
CHa4
212,400kcal/kmol H20
273,080kcal/kmol CHsa 1.29
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7-9 (mol/h)
= CO H2 CH4% | co2 H20 |[{#FCH4|CH4& 5t
mol/h mol/h mol/h mol/h mol/h mol/h mol/h
C02. H2OE & 83%| 1663.1 [ 2479.0 219.7 836.8| 1903.7] 10355 1255.2
65%| 8159 | 24476 439.3 00| 38074 8159 | 12552
H2OM B 70%| 8786 | 2635.9 376.6 00| 41003 8786 | 12552
80%| 10042 [ 30125 251.0 00] 46860 10042] 12552
90%] 1129.7 [ 3389.0 125.5 00[ 52718 11297 12552
7-10 (m%h)
g cO H2 CH4% | co2 H20 [{#FCH4|CH4& L
m3/h m3/h m3/h m3/h m3/h m3/h m3/h
C02., H20E 4% 83% 37.3 55.5 49 18.7 42.6 23.2 28.1
65% 18.3 54.8 9.8 0.0 85.3 18.3 281
70% 19.7 59.0 8.4 0.0 91.8 19.7 28.1
H20% & 80% 225 67.5 5.6 0.0 105.0 225 28.1
90% 25.3 75.9 2.8 0.0 118.1 25.3 28.1
7-11 CHa
=f= hE | EMEE=E =
% m3/h kcal/Nm3 kcal/h kW
C2H6 4.6% 1.46 16600 24259 28.2
C3H8 5.4% 1.72 22500 38600 44.9
. 0 . .
C4H10 1.5% 0.48 30600 14582 17.0
=k 3.65 77442 90.0
7-12 (kW)
o B H2 CcO CHA4% | eh'ghz| &= |[BEEE
kW kW kW kW kW
C02. H20& %% 83% 130.7 197.5 54.3 4724 1.28 513.2
65% 64.1 195.0 108.5 457.6 1.29 498 4
- 70% 69.0 210.0 93.0 462.0 1.29 502.8
H20H & 80% 78.9 239.9 62.0 470.9 1.29 511.7
90% 88.8 269.9 31.0 479.8 1.29 520.6
525 | |
520 | |—e—H20ZE l
. —=— CO2. H20&E#%:
= 515 |
=
og 510
Rg
% 505 P /
500 o
495
50% 60% 70% 80% 90% 100%
WEEIE (%)
7-4
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CO2 H20 2-2
496kW 17kW
H20
7-13
7-13
_ Rc= LEane
wEE RS E | &% Sk | 22 | &A&
mol/h m3/h kg/h L/h mol/h m3/h kg/h L/h
CO2. H20&E %% 83% 407.9 9.1 7.3 7.4 2311.6 51.8 41.6 41.7
65% 815.9 18.3 14.7 14.7 4623.3 103.6 83.2 83.4
H20 & 70% 878.6 19.7 15.8 15.8 4978.9 111.5 89.6 89.8
80%| 1004.2 22.5 18.1 18.1 5690.2 127.5 102.4 102.6
90%| 1129.7 25.3 20.3 20.4 6401.5 143.4 115.2 1154
5.7 100kg/h H20
80
CO2
5.7
170kW
7-14
7-14
N COo2ekH H202R & ast | mag
WEX (RIERE|RIGAE| RIbAE|RIbEE| —°
mol/h kW mol/h kW kW kW
CO2. H20E {5k 83%| 1255.2 86.4 815.9 47.0 133.4 36.6
65% 0.0 00| 1631.7 94.0 94.0 76.0
- 70% 0.0 00| 1757.3 101.2 101.2 68.8
H203 & 80% 0.0 00| 2008.3 115.7 115.7 543
90% 0.0 00| 2259.3 130.1 130.1 39.9
55kW
70
7-15
7-5 7-12
38
(14kW)




(5kw)

7-15
e B oA BTN [ R TN Baf | BER] BED | ==
BEE KW KW KW KW kW KW 2=
C02. H20:&E#% 83% 195.0 56.7 12.5 69.2 50.2 245.2 60.1%
65% 189.4 550 3.6 58.6 39.6| 2290|  56.1%
70% 191.1 55.5 2.2 57.7 38.7 229.8 56.3%
H20E(5H 80% 194 .4 56.5 0.0 56.5 375 231.9 56.8%
90% 197.8 575 00 575 385| 2363] 57.9%
60.5% | |
| | |
000" |+ raom
59'0;: —=— C02., H20:&E#:
S 585%
o 58.0%
B 575% Pl
RSN
57.0% | _—
56.5% [ ’/4,/4
56.0%
55.5%
50% 60% 70% 80% 90% 100%
WEEE (%)
7-5
CO2 H20
H20
H20
70 2.2kW
227.6kW
55.8% 70 7-6
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25.56ke 367 ki 50°C

S , W otooe [ s
WEEE

(;"I!_II_II_II":\

T
BHEAD 502k0
FEEME  38%
(Eﬁﬁ 46%

SHE 6%
PO VEVALS

ZeS+EGR
663ke/H

EER
EGR KB

K-AANBZHRR

7-6 H20
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8-1

8-2

60000rpm 48kW

125kW

118.5kwW

75

34

52

44
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14.9kwW
133.4kW

50

41



850 0.35

8-3
80.5 92
8-4
8-5 2
1.8 6.6
2
2
56

700
100kg/hr
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100

2600Kcal/Kmol

80
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9-1

......... 155kW  1500rpm

40

38 40
0.005L/sec
+ 0.2
9-1
9-1
......... 125.2kW 1500rpm
334 354
9-1
kw 155 89.8 125.2
40 37.7 354
1 ) L/sec 1.63 1.0 1.4
kPa 160 58 102
60 57 50
NO g/kW/h 0.10 0.45 0.27
THC g/kW/h 0.17 2.79 3.48
80
300 400 /° 35
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9-2

1/3

134

200
P
.00’
150 e
~ 100 o
= —e— FAE
x N
g 9 oo FAIE
x Pl . BiEE
0 |
o‘p/'/ 05 10 15 20
-50
-100
IR[EAYOBRERE(/s)
9-1
X e, 0.10g/kWh
......... 0.17g/kWh
X 0.27g/kWh
......... 3.48g/kWh
X
X 1.0 g/kWh



9-3.

52

50

2600kcal/kmol

1.32
680
0.165
1143
14.9
118.5
133.4
41

75

125kwW
kW
kcal/kmol
kW
kW 7.2kW
kw
850 0.35
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9-4

9-5

80

280 /mz2 K

91.7 80.5

1446 /m2 K 211 /m?
10

80 55

80 :55

SV 3200h1
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