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Optimization of direct steam regeneration of alcoholamine solution
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Beijing 102616, China; 2.Technical Institute of Physics and Chemistry, Chinese Academy of Sciences,
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Abstract:In order to study the influences of steam and the operation parameters of desorption column on the
desorption process,the data provided by a coal power plant in China are simplified, and a desorption column process
model is established by using Aspen Plus software. The influences of operation parameters, including regeneration
pressure, rich liquid temperature , steam superheat, and rich liquid load, on desorption characteristics such as desorption
rate, CO, production,and regeneration energy consumption are analyzed.It is indicated by weighted optimization results
that the system performs optimally when the mass flow rate of steam ranges from 900 kg/h to 1 000 kg/h,the desorption
pressure is between 120 kPa and 140 kPa, the carbon load is approximately 0.4 — 0.5 mol CO, per mol of
monoethanolamine , the superheat of steam is between 30°C and 50°C , and the mass fractions of monoethanolamine and
CO, in steam are both between 0 and 10%.

Key words: carbon dioxide capture; monoethanolamine; regeneration by steam; desorption process; simulation
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M (1) = (2) ATLAE i, 1 mol MEA W25
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R AR T 7 2 i BRI (R B0 | P ASELIA
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B, 28R 2R A5 04 07 for A B 75 15K A P i A
Z K 7% s I i A W B L Y R AT, AR BE 2
CO, . HEA W 1Y 7K 78 0T 3 Ui o W 4 185
B, A U S B i CO, ANVES, A AN K, TR it
FRAE BRFEZ MR, /K ZE s i 950 kg/h
B, B ik, IRt R PERE s FERERR D,



- 246 - LA AL T

T 2 e K ZE AT I 9 TR X BT 900 ~ 1 000
ke/h,
3.2 MRREH

R R AR G RN EERNEZ — 7
ARG B A S B R 52 R 0.4 mol/mol , A
BEZESOT AR BE N 0°C , BRI EBE N 90°C , /K ZE <,
FriE i 800 ke/h, & W BT i 1A 12 000
keg/h, MW R TR £ S EE e LA 3,

10 28 4300 q1.5
a 2. —~
- 3 126 110
= 9 s A {27075, ®
S . N ¥ & &
~ ¥ '] N
® 24 {05 &
S 8 1 12405, | 3
& 22 8 10.0
0 4210 J1-05

T 2
80 100 120 140 160 180
% K 1/ kPa

1L BERE s 2— MR 3—CO, 773 4— R
W3 MEENNESHEDET %

HH Il 3 mI 0, Bl % A % 5 A 90 kPa b FH &
160 kPa, CO, = H 2 F w5 T KB &, 7E
130 kPa ik F| i 1 277. 8 kg/h; il R 5L e THE 5
TRER S TE 130 kPa iKF iR 26. 7% ; FiAERE
FERETRE LR % 7E 800 kg/h i5 2| me Rl
7.53 GJ/t; AL TG & 94 K F g 34 K5 w0, 78
130 kPa ek,

Bt A 2 0 08 v A W R A A B HE Bl
PEim , IR RS FAE IS AR TR CO, 77 R
K, RGHAERBFEHI N, RS HAEREFERT CO,
FERTE 130 kPa B3 05, 05 Ak 38 KA 7,
FAERBREZR BTG K, CO, =B W/, ZIEHE
R I LT, RGP RERE IR TG R, I HLIE T
FRAE T 3 i 2 AR B SR A0 R B A ok
I TS VR A () A X TR F TR S R G
PR S 2001 . MR 1o 130 kPa B, 5
IR FHe kK, REREFERARAI IR, RGEMR VR
151, CO, F=3d K, B 2000 R Ml W 3 () SRR IX )
120~ 140 kPa,

3.3 EfmAE

ERRR 01 B ZRAE 1 mol BWAY CO, FEIRWLI 25
i, R B E T RGN CO, R R R
e PR A REAE . FEAS IS B 28 S Il 0°C
BRI BN 90°C |, W H115E R 110 kPa, KFES
Jo M 800 kg/h, B R BT I 1A 12 000
ke/h, B K 130 4 S HCE LA 4,

o o
E45EFETH
40 40 1500 15

s 2 —~

L 30 o 30@'4001-1.0 ®

S poa RN

& 20 ey 0| 2105 g

ﬁ,‘ 1200 =

& 10} 1 {10 |, 1§00
o Joos

P — 0
00.28 032 036 040 044 048
AER / (mol + mol™!)

| —HE AR  2— K 3—CO0, PR 4— BInRLss
B4 B & SR A &

ME 4 BT B B W 7 0. 3 mol/mol I
Ft+Z 0. 46 mol/mol, CO, F=3REIA] T B
T 333.29 ke/h; fEMCRIZE LTE,BEINT 24. 8% ,
FrE Ok 7125 M\ 0. 3 mol/mol 3 AN %] 0. 4 mol/mol
B, A W e i 2 b A B A R, MG S 17% 5 PR R
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TC it 20 R T2 MBI, 7E 0 B,

T LI 4 1) D PR B K ZE SR €O, B
OB TR AN F AR N A 1E 2R AT R AR
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(4) MRYE AU AL 25 51 | 7K 28300 B i B 0 =5
P IX 1] R 900~ 1 000 kg/h , W s 1 89 500 IX 6] g
120~ 140 kPa, & Wk 1 2% 19 UL XA R 0.4~ 0.5
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