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Simulation Study on CO, Capture Process by Double Tower
Desorption based on SOFC-GT-ST

TIAN Song-feng,ZHANG Du, LI Zheng-kuan, BAO Zhong-xiang
(Department of Power Engineering, North China Electric Power University , Baoding,, China, Post Code ;071003 )

Abstract: A new solid oxide fuel cell, gas turbine and steam turbine ( SOFC-GT-ST) combined cycle
power system was designed and verified. Two recirculation circuits, including anode exhaust and rear
combustion chamber exhaust,were adopted to study the influence of gas recirculation on system perform-
ance and optimize the electrical efficiency of the system; aiming at the flue gas treatment section,a double
tower desorption CO, capture process combining flash tower and regeneration tower was designed , the way
of making up water for MDEA solution was improved,and the utilization of multiple waste heat was opti-
mized. The system model was established by using Aspen Plus software, and the effects of lean liquid
temperature , flue gas temperature , lean liquid flow, absorption tower pressure and desorption tower pres-
sure on CO, capture rate were studied. The results show that the optimal value of anode exhaust gas recir-
culation ratio is 0. 28 , the optimal value of combustion chamber exhaust gas recirculation ratio is 0. 36, the
CO, capture rate can reach 90.82% ,and the carbon capture energy consumption is 3.78 GJ/t.
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Fig. 1 SOFC-GT-ST combined cycle power system
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Tab. 4 Calculation results after system optimization
JEE IR i d/ JEE IR 5380/ Pe
g /K »/MPa
kmol + h~! H, 0, N, CO, co H,0 CH, G, ~Cs
1 288. 15 0.1 211.41 0 21 79 0 0 0 0 0
2 638.51 1.4 211.41 0 21 79 0 0 0 0 0
3 700. 15 1.4 211.41 0 21 79 0 0 0 0 0
4 288.15 0.1 16.02 0 0 0.25 0.48 0 0 70.47 28.8
5 468.79 1.4 16.02 0 0 0.25 0.48 0 0 70.47 28.8
6 288.15 0.1 37.26 0 0 0 0 0 100 0 0
7 288.52 1.4 37.26 0 0 0 0 0 100 0 0
8 473.15 1.4 37.26 0 0 0 0 0 100 0 0
9 471.34 1.4 53.28 0 0 0.08 0.14 0 69.93 21.19 8.66
10 630.15 1.4 53.28 0 0 0.08 0.14 0 69.93 21.19 8.66
1 855.74 1.4 91.53 3.78 0 0.06 8.15 1.55 69.09 12.33 5.04
12 488.42 1.4 122.41 49.95 0 0.05 19.64 0.22 25.5 3.69 0.95
13 1031.51 1.4 362.17 0 12.67 72.06 3.51 0 11.76 0 0
14 1222.92 1.4 136.63 9.04 0 0.04 19.3 3.71 67.91 0 0
15 1222.92 1.4 38.26 9.04 0 0.04 19.3 3.71 67.91 0 0
16 1222.92 1.4 98.37 9.04 0.04 19.3 3.71 67.91 0 0
17 1223.37 1.4 326.66 0 3.17 79.9 3.89 0 13.04 0 0
18 1420.28 1.4 418.77 0 1 62.33 8.42 0 28.25 0 0
19 1420.28 1.4 150.76 0 1 62.33 8.42 0 28.25 0 0
20 1420.28 1.4 268.01 0 1 62.33 8.42 0 28.25 0 0
21 1342.4 1.4 268.01 0 1 62.33 8.42 0 28.25 0 0
2 834.71 0.12 268.01 0 1 62.33 8.42 0 28.25 0 0
23 834.71 0.12 206.37 0 1 62.33 8.42 0 28.25 0 0
24 779.15 0.12 206.37 0 1 62.33 8.42 0 28.25 0 0
25 550.96 0.12 206.37 0 1 62.33 8.42 0 28.25 0 0
26 834.71 0.12 61.64 0 1 62.33 8.42 0 28.25 0 0
27 659.35 0.12 61.64 0 1 62.33 8.42 0 28.25 0 0
28 569.32 0.12 268.01 0 1 62.33 8.42 0 28.25 0 0
29 383.15 0.12 268.01 0 1 62.33 8.42 0 28.25 0 0
30 343.45 1.1 33.6 0 0 0 0 0 100 0 0
31 529.44 1.1 33.6 0 0 0 0 0 100 0 0
32 361.34 0.2 33.6 0 0 0 0 0 100 0 0
33 343.15 0.2 33.6 0 0 0 0 0 100 0 0
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