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1.2, SCHRZRIR

THE T 1) B ) 2 1 R R0 ) 1 oF B8 2 X RS T-MEA)
PCC L Z BBt X — b R B AR iR I R 40 7100 F gk
ITEEBL LR . T30 wt% MEA[8,9] 2 5 % I ME AU
EEJE[10,11]IMEA-H,0-CO, #) & ISy 228040, 45
il Je COMEMEAZKIE T IV R BE, A A /b STk
o RI—LEAN[E] CO, BT BT MEA KK 5256 2040 T
TMEA-H,0-CO,RE 1) @ VE ) S A A vH 57 VR
iE. THFHMEA-H,0-CO,¥) & AN A Rk B T 115 5
O () I S 0 mT DATE STk R 4R B [12-14] KT
X — T 1) R AR AT AR SR SR VE B [15,16] LT R
b,

%o 1 AR 4k PEMEA-H,0-CO, H filt 5L 15 W 2 48,
FRL A J5 AR B AL SUBUAE (eNRTLYRE B [17,18)0& e )12 F
R AL[10,19]. — S8 8F 58 (20,21 1148 FH T P03 B 4t
T 45 & AR HL 18 (PC-SAFT)[22,23 IR & 7 F2(EOS) K
HIAMEA-H,0-CO, & KIS, & B RS mik
500 K. #GiJk /)Eis15 MPa.

PCC T 2 Ml dt 4 ok 72 10 ¥ 77 1A 75 2 FE R i e
6], Ht, XFTCOHMM ~, RAPCCTL 23T
LA I R L . AR 22 B 9 e ok R A
15 BT VR R AR A . I X PCC L &M
TR ) AT T S8R BE i [24-27], &F
BRI FEHEAT T R H T R A AR AR 2 1A 1 R G AR Ak
[28-30]. 74b, —LehfstiEst T2 AR LT84
T B L2ZMk[31-34],

SRTT, DA B SCHR A i OGBS EORT DG B B A
AR EA . B, AT R TS, R
WCEES 3Rl B 13,6 m[35]81)30.6 m[32] 8%, T i@t
P ERL N 7.6 m[35]%128.15 m[21]. FA AU
(K] CO, Z A AL AL £ M 0.132 mol CO, mol™ MEA[31]%]
0.234 mol CO, mol' MEA[36], fjAHN ] CO,HFF1E# 47
i M3.77 GI-t ' CO,%4.35 GJ-t ' CO,o IXFIAS—F0 I
AT AR U T % T VR EL, T AR S SRR R T
b AR P TR B H S PR 4

IR VL B I ) 32 B i DR AT R R AR B R G
W5 5 HAFAE R R A AR M 2 M . 5, —
LGSR r S P AR AR X T B B, R UACRT A A
PP AR o ) A SR e B 2SR PSP T R A (3 7] B
K AR Js 2B, VAR T R E . A S AR
FRR RN UR R B 1 SC IS 5t ) TS B A 1R K I 5%
Mo [38,39]0 HAXF T3 J) =4I R B, b an H KR #h

TR RRSE,  WRSONIIA R H AR I AR R 3 ) 24 2 Bt
FEATF I [40]. AR AR A 2 1) SRS S A ] 2= 2%
SRR TN ) AE R 1

1.3. H I AGH fi

BExp BL_EAE O, AT ST H 2 BT MEAF)
PCCLZIF R —M-TE T TS BE 1 JE -4 20 % A s-
pen Plus“fE 5 o AT 500 AT LARESE g . QO Re A5
RPN &5 TR 5 S50 SOBURH V- i B U 3R AT EU B O V2 iE
TR KB SR A s @B IS 7E Aspen Plus”
B 47 Fortan 2 7 4 b 7+ 4% 1 1H EMEA-H,0-CO, %)
FR VB LA R ST AR R SR ER S . X IR
TR 351 P AR R R B IR 8 A I SRR T AN TR 1 3
TIHZH, X BT RSO 77 B AR R A [ B4R 2%
s @A IT KBRS Al 7 AR = A
A BB B, BdE R ek 5 RL Sl
BT 2B, 5 SEIR R AT Y GRAIE .

2. £F MEA B PCC TZimtd 2R AIESS

s I SIS L) R AR COy 2 — AN
R JOR VS VR AR B ) S SR R (6] 0 X — AR EE AR £ 4H 4y
RO R K2 RS FERRL. K 1A TPCCT &
IMAEEEAHESS . EARKH] T Aspen Plus® R #EA T 1L 72
LS5, HO8 TR AR A etk e 1, A
kS A AE B — D R R AR B

RS TR 2 20 2 FVR G P i P BV T I AR AL 5
PEMFEART R 2 —. B SERAZTIT R I 2k
TRIMEA -H,0-CO, ¥ % 0 RAHF FiH EIR &Y 1)
WRESH, R ERSBA A 53R E . MEA-
H,0-CO, Y & HH CO, TERAH H I AR 2 — N RS 4L,
38 1 T ) AR OGS R0 B 0 ORI SGIE

PIVET AL 3 AR RBAH ST AR . Fr
AR IR . BT DA £ R M A PE T S DR T
ST R AR 5 47 FLAR E

MPCCLEJZR R, WO F A X — T
2RI AR . LU O, s B AR TR
R 1 TN 58 0 AR (4170 S 2 TOUDNARS B A0 T < L% I
BB ARSI T RN R AR A S SR B S )
P

IXANMMEZL R B PC C T Al B 1 2 1) A P 1 2 it %
WERRE— AN RV 2 RECSECR 7 FE 10 = fE AR
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El1l. PCCT ZAli S P MM 2R B B o L AT Ve S

PEARAL, PRtl, SEA R O R SCHR A [R] A AR 28 e N
A RIEAT RS U TR AT o X 2 AR S IR B AE
B B UE R BE T A DC () 4w, # T 7E Aspen Plus®
AT Fortran T F2 )7 g,  DLEHE = A58 24 ) ToOias B2
T AN 72 5 HART 78 B LU B 2 45 R SR . A =
B BOSE RV ISR Y 7V, KR BB ASEADL 1) 32 e 45 4 T 4
P f,  Reds 20 3R N ) 2R .

3. MEA-H,0-CO, RZRIHR I Z R

31 CIRETTRE LM RSB

AR FHPC-SAFT WA T FE[22,23 K11 H MEA-H,0-
COM AW SAHRIIE, TR FHeNRTLJ7 V5[ 18K 2E 4T HL
AR SRV VR R P A T

3.1.1. UMK PC-SAFT ¥tk 7 ik

AL — 2o 22 B (1) 37 7 AR T2, i Peng-Robin-
son(PR)#1Soave-Redlich-Kwong(SRK), PC-SAFTHE ¥ i
A 53 R G ) 256 T SRR T R %0[20,42], Bl
FEXTPCC L2 i 1 /7574 136 bar(i3:: 1bar=10° Pa) [f

CO, BG4I [43 ]I PEREHEAT HERR TN - 35 1 R gl T A
b B F (R 440 23 (I PC-SAF TS 4 [20,23,44],  #2[45.46]
M%) T MEA-H,041CO,-H,0 — 763 H.PC-SAFTZ 3.

K1 441/ PC-SAFTS#

Component H,O CO, MEA
Source [23] [44] [20]
Segment number parameter, m 1.0656 2.5692  2.9029
Segment energy parameter, & 366.51 K 152.1 K 3062 K
Segment size parameter, & 3.0007 A 2.5637 A 3.1067 A

2369 K
0.01903 A®

Association energy parameter, £*®  2500.7 K 0K
Association volume parameter, K*® 0.034868 A’ 0 A’

R2 LK HPC-SAFTZ

Component pairs MEA-H,O CO,-H,O0
Source [45] [46]
ki —0.052 0

3.1.2. WEAHR A eNRTL #1751

MEA-H,0-CO,¥) & (1 AH J& T 4t B4 (¥ W A Jod ¥
Wi[19]. CHMRZE CHR[19,20,27,40,47]5%3E T eNRTLJT i
REfE F T s R R A AN, . 323[20,44,46]08.45 T IEAR L
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s AR R S B RIR . #8002 802 M AspenBldfs
IRIFHI[44], 53 Fh— e W reale A FH T ) S 56 250405 [l U1
W 51 I [46] -

3.2, PR A P AN 7 R

VBRI AR R R AR SRR T 1 T 8 (R COLTE T
PR VAR RS, T DURIE F R E A A 1. A,
CO,-H,0 MICO,-MEAW] —JuA B FHHH2 FHFEM, I
LA (1) 5

C
ln(HH):C1+72+C3lnT+C4T (1)

AN, H R4AiHE sy ifljz B e F R E G TAHR
Guilh Es C, Gy, CRIC N TH & 5 R W £ 1) G Bk R 4
F4146,4715 H T B FIMEA-H,0-CO ¥ & 1) — 0
FIHH . SIMEA-H,0-CO, Y R, KZHCMRFERE T kK
CO,MEA (N FSMBAENTFRIA . Bk, K
Z B R R T CO,-H,0 1= B % $2[19]. Yanfll
Chen[46]3 i X} Lk K 2 (1 CO,-H,O & 4t 4 5L 56 ST
BRI T CO,-H,0 B 0 M . LiuZk
[47FEWTF R IE % FE T CO,-MEA N 0 F ) Hi o

3.3, fb2E Pl I B
MEA-H,0-CO, ¥ R AR ) s W ] PLFRIE A«

#+3 eNRTLIREHFESHL

R1: HO%fift [ b7

2H,0 == H,0" +OH"

R2: CO, 73 fift S N,

CO, +2H,0 == H,0" + HCO;
R3: BRI 5 70 it S 8L
HCO; + H,0 =/ H,0" +CO:"
Ré: 515 A& 73 ik S i
MEAH® + H,0 = H,0" + MEA
RS5: BRI 5 A RS
MEACOO™ +H,0 —— HCO; + MEA
X 5 ST O R Q)THEL R, R
ZH0E NF51[19,48,49].
CZ
1nKj=C1+7+C31nT+C4T 2

b, KRN S THRGRE; C), G,
CACONTHEAL AT H B S5

—BAFRAA W TR L mT G TR AR R
(18 20 (P B BE [19]

Vi
H reactant,i (xi}/i )

Y
I Iproduct,n(x” }/”)

K. =

J

3

Model parameters Component Source
Antoine equation parameters MEA [44] Ab, NN nNrEYs xRN /BU‘H ':F‘ E 9_5 H oy (@ ¥
A H MEA [44]
Dielectric constant MEA [44] RA SRR B0 KBS 4 O B AR P T )
NRTL binary parameters CO,-H,0 binary [46] Component pairs CO,-H,0 CO,-MEA
MEA-H,0 binary [20] Sources [46] [47]
Molecule-electrolyte binaries  [20] G 100.650 89.452
AGE o AH S 10 CF H,0, MEA, CO, [44] G 61477 2934.6
AGosiis AcH s H,0", HCO;, CO7, OH [44] G, -10.191 -11.592
MEAH', MEACOO [20] C, 0 0.01644
G H,0", OH" [44] T (K) 273-473 280-600
RS ST B S R IR S B o B AR VR EE S )
Reaction C, G, G C, T(°C) Source
R1 132.8990 —13445.90 —22.4773 0 0-225 [48]
R2 231.4650 —-12092.10 -36.7816 0 0-225 [48]
R3 216.0490 —12431.70 -35.4819 0 0-225 [48]
R4 -4.9074 -6166.12 0 —0.00098482 0-50 [49]
RS 2.8898 —3635.09 0 0 25-120 [19]
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3.4.1. THEE

N HEAERESER RS, 8 INEAEA
A S5 B 2 H0 4 & R [19,20,4 7] 5 5256 B k4T % L 36
WEo ANEREAR RIS BOE W 46 [19,20,46,47,50,51 .

3.4.2. BES5 IR

N T AT D A RLBGAE, A5 AN [RRAH C O, 38040 Al
SR T COL 73 IR R AL T 45 R 5 SR Ie Bm AT 1 AL
SIS A 51 H AronufE [ 1100 5L, Ko 55 A SCER AR
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bl, 3K G S G K4 JoR i B O PRl ) 2R 40 U P R s ) B B
MEA R FE I 77 .

B2 578 7 A RIMEAS 71 ¥ BE T CO, AR 23 He il
T AH CO, 38 Anr B A5E 2 T 5 S 06 B0 xof bl g . 7
[19,20,47]9 7R 17z LIP3 48 %) 1 43 1% 2 (MAPE)
BRI, 530 wt % MEAVE IS5 At L, 78 AR E
(15 Wt%) B 5 /T FEE (45 wt%~60 wt%), St B A7y
SR ZEMmER SN, HAMERERERZE, KAk
FHBIREALTE 15 wt% MEAR [ 2 LE Liu%% (47K, W #E
F A A A ) — S OGBS B 4k 7K H Zhang 5 [20]. BEAE,
KA KBRS B BB A — MR AR B X G MEAWK
0 [ R VR LU B G R TN, I e B TSR FH SR B S 40 1
A 1) R PR, At B SR A S B A B T [

This study Zhang et al. [20] Liu et al. [47] Austgen et al. [19]
EOS for vapor PC-SAFT PC-SAFT SRK SRK
EOS for liquid eNRTL eNRTL eNRTL eNRTL

Dielectric constants

NRTL binary

Zhang et al. [20]
Zhang et al. [20]
Zhang et al. [20]
Yan and Chen [46]
Liu et al. [47]

Liu et al. [47]

Electron pair
Henry’s law constants (CO, in H,O)
Henry’s law constants (CO, in MEA)

Chemical equilibrium constants

Zhang et al. [20]
Zhang et al. [20]
Zhang et al. [20]
Yan and Chen [46]
Zhang et al. [20]
Zhang et al. [20]

Ikada et al. [50]
Liu et al. [47]
Liu et al. [47] Austgen et al. [19]
Chenetal. [51] Chen etal. [51]
Liu et al. [47] —

Liu et al. [47]

Ikada et al. [50]
Austgen et al. [19]

Austgen et al. [19]

__ 100
©
g
=, 10
S
5 1
o
2 01
1%
o
o
= 0.01
IS t
o 0.001 4
0 0.2 0.4 0.6 0.8
CO, loading (molcoz-mol;vﬂEA)
(a)
100

10

Partial pressure of CO, (kPa)

Partial pressure of CO, (kPa)

0 0.2 04 0.6 0.8
CO, loading (molcoz-mol

(b)

hien)

1L B
0.01 JM?/

Partial pressure of CO, (kPa)

0.1
0.01 L4 S 21~
. 1/ a2
0.001 0.001 W/ 2
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8
CO, loading (mol, -mol;L,) CO, loading (mol,,, ‘mol,)
(c) (d)
O Exp40°C & Exp60°C A Exp80°C —TS 40 °C —TS 60 °C
—TS80°C — —40°C[20] — -60°C[20] — —80°C[20] - 40°C [47]
. 60°C[47] . 80°C [47] —.— 40°C[19] ——60°C[19] —.— 80°C[19]

E2. CO, “UHIZ TR R CO, BAT IR R - (a) 15 Wi% MEA #7l: (b) 30 wt% MEA ¥#5il):

i TS: KA.

(c) 45 wt% MEA ¥7; (d) 60 wt% MEA 7. Exp: S
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RT AR AR CO, VMR LR FI0I 45 15 SLI B0 2 1A ) 58 22

This study Zhang etal. [20] Liuetal. [47] Austgenetal. [19]

15 wt% MEA 23.86% 43.33% 7.97% 11.06%
30 wt% MEA  7.63% 6.09% 6.40% 8.72%
45 wt% MEA 10.62% 11.57% 38.76% 36.47%
60 wt% MEA 17.97% 20.86% 61.90% 51.56%
Average 15.02% 20.46% 28.76% 26.95%

XEERIR SR LI AR 1 R G sk MHVEH . T TMEA-
H,0-COM AT &, KEZHIA K SRRyt
SRR RIS HUZ 2 T30 wt% MEAMRFE RV IR 5240
K 13 B

4. MEA-H,0-CO, &It HE

4.1. DR

TR B B Hs . ORI APER, Wi
A, @isftt, WRE. Rk, FRREH
PR E . R8AH ARSIk TSR S Y M AR
RZH. Riizda 2 R TR & Y03 BRI S 505
F Han%%[12], Jfilit Aspen Plus“% S Fortran T2 7 5K
SEI

4.2. LB HHE

FORRAL T AT PLH SR X MEA-H,0-CO, 18 & W9 1 it
AT U0 1R SCHR SR I A A [14,52-54]. 7E20~150°C Al
1~2 barffI ) RGEFA T, ORI AT I R 1) AH A 1 T3
WL 2 5y, DR SOk A AH R s 36 I & . H At

KR8 WML ERIAN AR A

B KBV AR SRR . st BINCO,5
MEARRL, Fit Lk CO, £ MEAZKVE R 9 SR BOHAT
EAEN R AR, BIEH RAINO, LR A5 CO,
My AR [55].

43, BFgE R

K3 F014]4 2R T MEA-H,0-CO, ¥ & A [FIMEA K &
FUASTR] COLZRART T [ 4014 T B (4 A 28 T 00 0 I 56 50 40 1)
PONERE N

L1045 T B3R 4 F X S5 SR I MAPE R B K 4
PR ZE H 4> F(APE). T BG4 (30AH 2 FE (A
AT 5 S 060 B4 7 A A LT . A AR [ 4(a)]
) i 22 B 2 C O, R AwT 1) 38 o iy 32 A 48 n o i e - 3R T 7
71, SR EHEA G WAFAERCRIMZ [€4(c)] .

5. REEMET ZREFX

5.1, SLERA E AN

TEARSCH, AT HUE 57 K [56] 1 S50 58 B
Wl R AT BB IF R FNBRE, KA. OiZ%%E B K
WA S A I W 5 4R 4 B T Mellapak 250Y AR 3R], IX
BN A AR N T Tl A2 B s IR 2 —[57]: @
T A% B R AR ) SCHR T 4 T A TR v o R ) S
A [16], A5 A ST LLEEAT 43 TH P 56 UF LS 5 H A
WEARAEXT . RIS T RAFE SR IELT R
HIYE L (BB 2 20 T 1X A S0 560 25 B A 1515 2 % Notz5F
[16])-

Property Phase Correlation
Thermodynamic properties Density Liquid Han et al. [14]
Vapor PC-SAFT
Enthalpy Liquid eNRTL
Vapor PC-SAFT
Heat capacity Liquid Calculated from enthalpy
Vapor Calculated from enthalpy
Transport properties Viscosity Liquid Jones-Dole
Vapor Chapman-Enskog-Brokaw
Diffusivity Liquid (molecule) Wilke-Chang
Liquid (ion) Nernst-Hartly
Vapor Dawsom-Khoury-Kobayashi
Thermal conductivity Liquid Sato-Reidel
Vapor Stiel-Thodos

Surface tension

Liquid Hakim-Steinberg-Stiel
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Process conditions of the experimental data

Property Source of experimental data
Temperature (°C) MEA concentration (wt%) CO, loading (mol,;oz'mol;,}E A)
Density 25-140 30, 40, 50, 60 0.1-0.6 [14]
Heat capacity 25 10, 20, 30, 40 0-0.5 [52]
Viscosity 25 10, 20, 30, 40 0-0.5 [53]
Surface tension 25 10, 20, 30, 40 0-0.5 [54]
1200 1200
o o
£ £ 1150 %
)] o . Q( Y S o
2 2 M00 g g X=X =y
=z z .. A - Ax -
2 2 10502 Gy & —p
S S @ o - e
3 3 A
T T 1000 B—
Bl g
- -1 950
900 1 1 1 1 1 J 900 1 1 1 1 1 J
298 313 323 333 343 353 363 298 313 323 333 343 353 363
Temperature (K) Temperature (K)
(a) (b)
1200 1250
AT i S S =x & 1200
€ A— - X— . x €
> - — A_ A & 1150
2 1100 g5— o A A —p 2
> B AR ¢ TR > 1100
s 1050 — o O 0. o i
§ % g 1050
1000
j§_ % 1000
3 950 3 950
900 1 1 1 1 1 J 900 1 1 1 1 1 J
298 313 323 333 343 353 363 298 313 323 333 343 353 363
Temperature (K) Temperature (K)
(c) (d)
0O Exp0.10 CO, loading & Exp 0.21 CO, loading A Exp 0.32 CO, loading X Exp 0.44 CO, loading

(@]

Exp 0.56 CO, loading
- Model 0.44 CO, loading

Model 0.10 CO, loading
—— Model 0.56 CO, loading

- Model 0.21 CO, loading

— —Model 0.32 CO, loading

3. MEA-H,0-CO, V) & AR ST IIESS e (a) 30 wt% MEAVE s (b) 40 wt% MEAIFEH: (c) 50 wt% MEAE: (d) 60 wt% MEAA .

Exp: SEIOHHE; Model: 52 TR o

4000 3 100
< —
) @ =
< g 5
2 T z
z £ <
© = S
S = =}
g 2 2
o ? k)
% 2000 S ©
2 2 ©

= h =t
£ 1500 k=a 2 0.03
= - ?-
(%_ 1000 L 1 L L J 0_1 1 1 1 1 ] 002 L L L 1 J

0 0.1 02 0.3 04 0.5 0 0.1 0.2 0.3 04 0.5 0 0.1 02 0.3 04 0.5
CO, loading (mol, -mol;L,) CO, loading (mol,, -mol;,) CO, loading (mol, -molL,)
(@) (b) (©)

O  Exp 20 wt% MEA
Model 20 wt% MEA
El4. 298.15 KIEJ% T MEA-H,0-CO, ) & [ 1t 1 B I8 AIF 25 5

¢ Exp 30 wt% MEA
— — -Model 30 wt% MEA
() MERIAEE: (b) HOHTBNIE: () AT, Exp: SCHOHCHE: Model: HURT.

A Exp 40 wt% MEA
—— Model 40 wt% MEA
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R10 A TR SE FFA 26 B 1) e 2= R11 PR E FESH
Property MAPE (%) Max APE (%) Main specifications Parameter
Density 0.348 1.480 Flue gas source Natural gas burner
Specific heat capacity  3.74 10.74 Flue gas flow rate (kg-h™") 30-100
Viscosity 5.46 9.70 CO, concentration in the flue gas (mol%) 3-14
Surface tension 8.58 18.29 Solvent flow rate (kg-h ") 50-350
MEA mass fraction in the CO,-free solvent 0.1-0.3

(kgMEA'kngzo)

CO, loading in the lean solvent (mol.o, moly,)  0.1-0.32

5.2. LMK

5.2.1. B AR E A AR R A Temperature of cooling water (°C) 5-10
K58 T iz A it B T2 A 1) Aspen Plus™ i F2 Absorber Diameter (m) 0.125
Kl Kom) RAHENSANL, AR 20, N T Height of packing (m) 42
SRR %, R P BB R A 45 (DCOYHE 3074 2 5 Packing type Ml
40~50°C [25], &MIIBTERIEM ESHIEIRSH, 548 Operating pressure (bar) Atmospheric pressure
CO, T T IR B ARt B S HE N IR IR S . i Operating temperature (°C)  40-70
e, ANBAEVURIL AR BRGNS T Sy Swioper  Diameter (m) 0125
. FERIMEARGZ LA AR, JE ARG R A Height of packing (m) 2
Packing type Structured packing
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ARSCA, MRS RTR SR ES SR T SR [S8 R A ik
SHL oy AE SRR T (1 R A3 o BUBR SRR I 1 SR
FEAFAE T SARABAR Z 18], i SRR 2 TR — AN A 3
ARS8 (0 TR o T A 27 B A A SRR T R A

AT, WSS R R $E 5 455K ] Aspen Plus”® fiRa-
teSep " BRI BEAT R . T RateSep i, Zhang®5[27]3%
BT AR VAN 5T ORI S HOE PR 10 S RIS AL () HoAth 15
o TEARSCH, WAMEALRMH T “VPlug” £, af IR
WEE PR, IARE “Countercurrent” 8 ix f2 1T H
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REMI SR E SRR RSP COMIMRE . 7 FMEAK
. IEFIMCO, B B EIESWILWL/G). Hit,
¥ 5] B Notz%5 [16]1 VY 2H 52 56 %48 H T RS E . 31X f
fi: OLIAI~A6, KT AFRRBAHFICOMKE; @L%
A24~A27, KT AFIMEAWR I A A H CO,K
JE; QSKEA28~A33, K TIEER CO KL R AR 1)
AR @SEYA34~A39, K TAERIKCO,KERA+
AFRE R R . BAYIOUE &3 T A R R bR &, did
AR AR B T 2% 67 fur AN T8 75 CO, 3847 (lean load-
ing), K ECHECE W FH CO, 84 (rich loading). CO,ffi£E %
HCO,FHE AT (specific duty) HIAE TR T A S 56 K4
El6fin T RF CO MR & I CO, 3 At Al
A SUAT PSS AR TR0 AN S 56 KR < 1R i 22 . 45 SR B W CO,
Tl 4 2R R A7) R C O, 28R FAASE 25 T ) A6 iz 56 5040 W 45 3¢
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U 52 S0 B £ FHAE TE AR 2, AN R B2 215 2
HEFSE . RE NotzZ5 [ 16 @ T TBIE, (HLK
HOHE A B (0 I 22 T0VEVPAl, X WTRE 2 i Z 1R K. COo,
WA B VA CO,Z i R C O 45 E #4711y () A5 7 T 0
FISZIGHIE 2 (B FIMAPE /3 7 8 1.78%- 1.54%F17.49% .
Ty Ak, ARG UIE R R ST RV B B Y R R A AT
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Al. A2, A3[16]3E47 Tt tb. B CO MK EE S AL
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Parameters Correlations
w12 X@WSE K E; FEUE[40] Flow model VPlug [59]
Related species Reaction direction & (kmol-(m*s)™") E; (kJ-mol ") Film discretization points 20 [59]
MEACOO™ Forward 3.02 X 10" 41.20 Mass transfer coefficients See Ref. [60]
Reverse (absorber)  5.52 X 107 69.05 Interfacial area See Ref. [61]
Reverse (stripper) ~ 6.56 X 107 95.24 Liquid holdup See Ref. [60]
HCO™ Forward 1.33 X 107 55.38 Heat transfer coefticient See Ref. [62]
Reverse 6.63 X 10" 107.24 Pressure drop Sulzer correlation
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(IMTP)HOEIERL, (RIZIE K H Flexipac 1Y AUESIERL, 1K
BRI EIN6.1 me NotzZ5 16418 T AT 1) 52565 B ik
B RV R 35 2 K F Mallepak 250Y ##030RE,  $20R) = 1%
390N 4.2 mA12.25 m.

FiAks ARICH I CORHIE#A AT (K T Canepa®s[66] 1)
BT 221545 R BoR A SCREIA B 1) & 77 o CO, B fi
W&, XM T AR R0 . X T AH R COL IR BEHY
THIE B, AR SR ) A AT SRR C O, PR TR it
SR X 2 3 BN VRS B RV R A A
Rtk EF AR TR ZE R E R 2D . BN, RIS FNA
PEES AT ] T SRS (0 [ L3 ) 5 2 B W] R i
T A R I T A AR5, AR IR AR MV 41 3 AT
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7.5

ARSI T FHETMEAE FIFIPCCL 2 B £E i 2,
JEL 4% 5 Fortran T-F2 5+ 44358 5 < Bk S B = FAS R BGIE
RIFK—A ron THRE FEE PRSPy 20 T A AR, ol ] L A

®R14 BHUmMASAT

Description Value

Flue gas flow rate (kg's ™) 356

N,: 0.863; H,0: 0.046;
CO,: 0.076; Ar: 0.015

Composition (mass fraction)

Flue gas temperature (°C) 40
Solvent MEA content (wt%) 32.5
Lean solvent temperature (°C) 40
Capture level (%) 90
Columns flooding (%) 65

Operating pressure of the absorber (bar)  1.01
Operating pressure of the stripper (bar) 1.62

KI5 ASCRAHEARAN SR EL AL

Description This study  Canepa et al. [66]
Column diameter of the absorber (m) 14.0 2 X 95"
Packing height of the absorber (m) 15.0 30.0
Column diameter of the striper (m) 6.0 8.2
Packing height of the stripper (m) 9.4 30.0
L/G ratio (kg'kg ™) 1.58 2.02
Lean solvent flow rate (kg-s™) 563.91 720.46
Lean loading (molc, moly;,) 0.303 0.300
Rich loading (mol e, molys,) 0.472 0.456
Reboiler duty (MW,,) 91.53 121.00
Reboiler temperature (°C) 114.16 117.00
Specific duty (GJ-tcp,) 3.76 497

* Two columns with same diameter of 9.5 m.
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BUAT T — AN TR BT BF 0 R I R 1) OB
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Nomenclature

C Correlations for property calculations
E; Activation energy

F,  Packing factor

Fy  Flow parameter

H Henry’ s law constant

kK The pre-exponential factor

K, Chemical equilibrium constants of reaction j
L Total liquid flow rate in mass

P Pressure

R Ideal gas constant

Reaction rate of reaction j

Temperature

~ N 3

Total vapor flow rate in mass

V3% Vapor mass flow rate per unit cross-sectional area

x Liquid-phase model fraction based on true species,
molecular and ionic

y Vapor-phase mole fraction

Greek Letters

a CO, loading in lean solvent or rich solvent
a;  Reaction order of component i in reaction j
p Density

Weo, CO, capture level

oyvea MEA mass fraction in solvent

y Activity coefficient
% Stoichiometric coefficient of each component in
reactions

Superscripts
o Standard state

Subscripts
CO, CO, component

Flue Flue gas

Lean Lean solvent

L Liquid phase

MEA Monoethanolamine
A% Vapor phase

i Reactant component
J Chemical reaction

n Product component
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