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SEUUR O WIS RS o, \CH, N, 7R T
TR T ) = R R B, T B T IR S5 /X Co, Wi
PRk R 2w, F 48 S8 T E Tl 5
(S PR, Miller % SR FH UL AT T HE
298. 15 K I}, CO, 7 15 FPIK I35 WSC 0] v 4 145 it
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SEIAFHXT 254 8. 82% , ik I TN i TR 1A 22 1 - 2 4
X2 2 10.20% . 10 B 32 4 BE 8 45 4 b 11
CO, TR h M i i, R 2 vh o0 TR E
298. 15K, CO, 7E 150 Ffri HIA LI b (9 = F1 &
BotagiR,

F 1 JRERN298. 15K CO,/MeOH K CO,/PCIRE = H|
FAECTMA 5 250 45 2 LA
Table 1 Comparison of the predicted and experimental values of

Henry’s constant for the systems CO,/MeOH and
CO,/PC at T=298. 15K

T Hey/MPa  H. /MPa  |H. —H.,l/H.,/%
13. 621! 3.23
MeOH 13. 18
15. 4016/ 14. 41
6. 6916 10. 16
PC 7.37
8.2117] 10.23

1.2 RKFIZF CO, BRI MR
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#2298, 15K B CO, £ 150 FRAFIIRICH 2 F 2B IS B
Table 2 Predicted value of Henry’ s constant of CO, in 150 absorbents at T=298. 15K

L/ H/MPa Y4 H/MPa L) H/MPa Y4 H/MPa
s 13.18 || 3-/% 7 4.73 R T Wi 4.63 || IECk 7.38
i 10.17 || 3-H 2E-2- T 4.68 TR 4.63 ||k 7.77
B 20.90 ||2-CVFR 4.67 S TR R 4.62 || IEB#kE 7.23
EPEE 8.56 | 3-C.ER 4. 69 [t 4.78 || IEEkE 7. 11
S 4.87 || 3-F 3E-2- 4.57 Z R IR 6.55 || kR W 5.50
1,2-T 10.44 || 2-H 53 -1 4.60 LR R — 2k 4.76 || BRERTIIRER 6. 45
13- B 13.67 ||3,3-HI % 2- T 4. 64 TR 4.48 || ZFERWNIENE 5.19
=R 15.47 || 4-FA3E2- 15 4.78 O R R 4.46 || =R 12.37
IET R 8.36 || A 4.32 HR=F iR 4.84 || kR — T 4.71
ST 8.62 || 2-BFMi 4.68 LR 4.62 ||NZMR_CB 4.78
T 8.07 | 3-BifR 4.65 TR T BR 4.61 LB 8.20
AT 7.69 || 4-BEfR 4.66 = Z W H 5.07 || A REH Rk 5.81
1,2-T B 10.41 || 2,4-H 330G 4. 60 TR 8.15 Rk 4.65
1,3-T B 11.25 || 2-3Ff 4.65 5 TR 8.08 || LZBEL Tk 7.39
1,4-T "% 10.75 || 2- T 4.60 A 7.42 || ZHE 11.38
2,3-T B 11.10 || 5-T:FH 4.62 2-HELT R 7.55 || S EER R ik 6.58
1-3 7.87 || 2,6- 4P 4.89 3-HIBETR 7.63 || SO BRI 4.44
1-C 7.16 || y-T TR 5.19 2,2-HII R 7.7 || S Rk 4.38
1-pims 7.27 W BRI g 5.25 A7 7.17 || S EET h 5.79
1 7.06 || ZRRZ T 4.84 2-ZHT W 7.24 || ZFE BERE AR 4.62
1- T 6.63 || AR TR 4.85 EBEHR 6.74 || Z R EERS LR 4.72
2-To 6.56 || y-ILPITH 4.80 2,2- " HIE R 6.02 || P kR R TR 4.56
gk 4.82 || WERT ME 5.08 S 5.65 || 3-HEUHE T BLEA R R 4.42
H 2 i 4.87 || RS T R 5.13 HIZR 5.59 ||3-ZE NI LT 4.50
F 5 5 AT R 4.93 || ZERIEA R 4.73 TR 5.37 || ZBR-1-ZRFE2-NERE 4.57
. 4.99 2.1 ST s 4.75 % 5.58 O BTk R R 4.49
FA AL T Sk 4.95 || e-C M8 4.36 A 5.52 || ZZ BRI CEAEERRTRTE 4. 39
S ATk 5.11 FP AR I 4.98 [i] — 2 5.58 || AT 5.02
E R 5.09 || ZERIET B 4.75 Xt 5.58 || 1I-EA%kE 5.59
ET Bk 513 || 2R TR 4.73 Rk 5.23 || AR Tk 5.64
S Tk 5.83 || ZBRIP TR 4.68 - LT 6.79 || -8 T % 5.56
Tk 5.06 || ZEABUT T 4. 84 B-A 2 6.85 || 1-AkE 5.55
ABUT Tk 5.24 || NRRIN TR 4.65 KL 516 |[1,4-—8 Tkt 5.42
PR 5.20 || Bk R 5.49 [EES 5.55 || AR 5.57
THR 4.93 || BRI 4.98 A2 R 5.50 || BRER —HIE 6.29
2,3- T 5.76 || WRRCBg 4.91 papae 1k S 5.61 || BifR_ B 5.15
EZ934.1] 4.47 || ZWRIER 4.65 IESE 7.53
2-JR 4.79 || ZE 5 4.65 ke 7.71
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Fig.1 Schematic illustration of the isothermal synthesis
apparatus
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PR, n, ATLLGE R (3) T
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(i ng WP Z R CO, SRR, iR EUE
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CO, ZrEnl LLE 0 (4) 115

p(CO,) =py = (1 -2)p, (4)

AW RE BE A B E UL SCRR [ 10 ], AR SO B3
i,
2.3 KEWREMEIE

MSE T IR B R 298,15 K, N-HT 3 i 0% e i
(NMP) Wit CO, ¥l R . %3 A T30
(B SCHREE 7 B H e b 2R, e B e KR i 22 B
SEST R 22 43 50 1. 02% F1 0. 34% , 2 W] 521
FERGATBI I ETN
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Table 3 Comparison of CO, solubility for CO,/NMP systems

n,= n

p(CO,)/MPa XY exp X1 1 exp = %1 b/ %0, /%
0. 6431 0.0975  0.0976 1.02
0.8610 0.1285  0.1286 0. 08
1. 1463 0.1690  0.1692 0.12
1. 4097 0.2064  0.2067 0.15

2.4 MEER
ME T IR M 298. 15 K, JE /IJEH M 0 ~1.3
MPa, CO, 7F Fir 32 W WA i s i B 5 R L 3% 4,
FHER 4 AR, 7R 00 R T A e W AR 0 i
BB T B v o fF A = AE A, R
PSCR[ 11 ], FRE BT LB (5) A
H.(T,p) =}Iign0(p¢1(T,p)/x1>*p(COQ)/xl

(5)

K(5) W, H (T,p) H6 W3 T BE IR 73 800 = R

B, (T,p) KA CO, HIMREREL, p(CO,) 5

J& CO, B4, x, F8 0 S CO, TEV 7 BV R L,

AR, BT AR b, (T,p) =111 B A]
WA p-x RARIROR T,

TELEE R 298. 15 K BT, I W WAC %1 g = 1) o 4 5

S A, LIES TR 5 th, B3R 5 AL CO, TERT
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Table 4 CO, solubility in four selected absorbents at 7=298. 15K
Wi p(COy)/ o Wl p(CO,)/ - el p(€O,)/ . 5 Wl p(CO,)/ . 5
o MPa ‘ : o MPa : ‘ o MPa : : o MPa ‘ :
0.0974 0.0207 0.0001 0.0746 0.0165 0.0001 0.0735 0.0172 0.0001 0.0845 0.0193 0.0001
0.2456 0.0496 0.0001 0.2364 0.0540 0.0001 0.2245 0.0505 0.0001 0.2047 0.0482 0.0001
Z,— 0.4781 0.0987 0.0001 || p— 0.4123 0.0913 0.0001 ;z 0.4126 0.0937 0.0002 ik 0.4359 0.1026 0.0002
gi;; 0.6475 0.1391 0.0002 gﬁ;;; 0.6243 0.1430 0.0002 T% 0.6849 0.1604 0.0002 @%Hfi 0.6718 0.1549 0. 0002
M2FE  0.8526 0.1814 0.0002 || MRBE 0.8326 0.1882 0.0002 Z‘E@& 0.8751 0.2049 0. 0003 i 0.8579 0.1978 0. 0003
1.0345 0.2201 0.0003 1.0214 0.2332 0.0003 1.0416 0.2452 0.0003 1.0346 0.2459 0.0004
1.2331 0.2637 0.0003 1.2789 0.2934 0.0003 1.2647 0.2962 0.0004 1.2549 0.2970 0.0004
K5 CO, TEPTEWR TP Y Henry ZRELTNALHE 5 [Fa]
SRR ‘
Table 5 Comparison of the predicted and experimental values of 3 éf}j: ‘Lﬁ

Henry’ s constant for systems of CO, and selected ab-

sorbents
el Hy/MPa  H. /MPa |H, —H.|/H.,/ %
L T Bk RS PR R 4.72 4.70 0.43
PN Y S R 1 4.56 4.38 4.11
3-HEIE T A MREE  4.42 4.27 3.51
R B R R 4.39 4.25 3.29

ARSI MU TN CO, 7EA T N JEF A P
I =R R
2.5 IGCC Wi &iE B WU 1%

M 2.4 RS, ik 4 FscR e R
s R NG (CB) ¥l CO, MRemit, WEESHHT
M W A R G R R R R R, 4 R BT
6,

F 6 JHEF R 298. 15 K BT 4B ) (A i

Table 6 The properties of physical absorbents at T'=298. 15 K

W = H B A/ MPa 3%/ mPa-s /K 287E/Pa T
MeOH 13. 6215 0.6 338 16665  fikEf
DEPG 4. 68114 5.8 548 0.1 i
PC 8.217) 3.0 513 11 &%
NMP 6. 387 1. 65 475 53 i
CB 4.25 1.03 492 12 i

2% 6 W, R W B A TR PR AR Ry Bl S WL IS
Wb R ZE R, ik co, fig i, HFE
PG, A — LM i, £ X 1GCC Riedli 42
Tolb Ak, - 0 BEE FR BR AT 75 22 KA IR R 5 0F5%, )
e xXF Co,/H, WS M, X H,S 1Y ff 1 4

(1) A COSMO-RS # 4, i+ 8 T E A
298. 15K, 150 FA & N R/ % HA LG H 5 Co,
IR ZRRE, 45 R KRB TR, 55
MR CO, A ; il R 2540 Fh i S Co,
SERIARL, BRI 5 €O, 4318l JE 5 i 1
71, H R I A FR IR CO, fig

(2) KRR A B2 Tk 298. 15 K,
CO, 1 4 Bl e 550 (g 5 e B 1H 58 T = R R 8K
25 5% 0 S0 B0 B 5 T — B0 B 4, COSMO-
RS #AFREMSEC I TI CO, 7EA & N JET A ik
IR = R R AL R L BERS RR IR i CO, MR I
FALGE TR AL i R BT W), LA i — 25 1)
WF5EMA .
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Absorbent selection based on the COSMO-RS method for carbon capture
in integrated gasification combined cycle plant

LI Yun HUANG WeiJia ZHENG DanXing MI Yue

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Around 150 commonly used industrial solvents, with and without N atoms in their molecules, have been
compared as absorbents at 7'=298. 15K for carbon capture in IGCC plants according to the feed gas characteristics.
Henry’s constants of the CO, + absorbent systems were calculated using the COSMO-RS software. It was found that
the amount of CO, absorbed decreased with the increasing number of hydroxyl groups in the absorbent molecule.
Absorbents having ether, ketone or ester groups show excellent absorption behavior for CO,. However, acids, alco-
hols and alkanes show the worst dissolving ability for CO,. The isothermal synthesis method was employed for the
determination of CO, solubility in four selected absorbents with ether and ester groups at T =298. 15K and pressures
up to 1. 3 MPa. In addition, Henry’s constants of the above systems were calculated. It was found that the experi-
mental data showed good agreement with the predicted values. It was found that diethylene glycol monoethyl ether
acetate ( carbitol acetate) was the best absorbent for CO, and this material should be studied further for use in car-
bon capture in an integrated gasification combined cycle (IGCC) plant.

Key words: integrated gasification combined cycle; carbon capture; absorbent; Henry’s constant
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