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Fig. 1  Flow chart of the rectisol process
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Table 1 Comparison between simulated and actual values for the purified gas
ks RE/ RS R/ JE IR 438K
A C MPa (Nm?-h~') H,0 N, AR H, co H,S COS CH,0
BME  -53.5 2.87 62 745 0 0.107 0 1.29x107° 0.887 5.56x107° 7.33x107% 2.48x10°% 2.68 x107°
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Table 2 Comparison between simulated and actual values for

the methanol scrubber

Tt H BRI bRE BE%
BT RN R/ (Nm? -h 1) 62 745 62 879 0.21
R RN R/ (t-h ™) 131.9 132 0.075
B TR/ °C -53.5 -54 0.5
BIRIREE/C -20.2 -20 0.2
Bk <P co, /10 ¢ 12.5 <20 i 2
H b H,S /10 -6 0 <0.1 il 2
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Table 3 Comparison between simulated and actual values for

the CO, regeneration tower

35 H BE bR BRE/%
BT R AL/ (Nm? -h 1) 32449 32616 0.51
P TR/ °C -55 -55 0
B HRR R/ (th ) 211 214 1.4
PRI/ C -37.4 -37 0.4
CO, < COS + H,S F/10°%  0.03 <20 il /2
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Table 4 Comparison between simulated and actual values for

the methanol regenerator

i H BME  SEBRE 3RE/%
BRI/ (Nm®-h™')  3227.8 3228 0.51
PR/ C 86.7 87 0.3
BRI/ (th ™) 206 206 0
BRI/ C 96. 1 96 0.1
BTHAP H,S F i/ % 0.161 0.16 0. 001
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Table 5 Comparison between simulated and actual values for

the methanol dehydrating tower

I gE| KA SbRE R2E/%
PR AL/ (th ™) 3.61 3.5 3.1
B TR/ °C 96.2 96 0.2
BB/ (t-h ) 1.5 1.5 0
BIRIREE/C 138 138.7 0.7
B R CH,0 #R/107° 0.01 <150 it S
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Table 6 Comparison between simulated and actual values for

the exhaust scrubber

Tt H BRI SbE BE%
BT RN AL/ (Nm? -h 1) 1482 1509 1.79
PR/ C 16.7 16 0.7
B R/ (th 1) 1.31 1.3 0.01
BRI/ C 14 14 0
B kR CH,0 /1076 1405 <30 it S
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Table 7 Comparison between simulated and actual values for the methanol regeneration tower gas

B mE, K it/ BEIR 53K

FAGIER C MPa (kmol-h~')  H,0 N, Co, H, co H,S cos CH,O0
HEMEL -33 0.21 540 0 0. 056 0.76 0.003 0 0. 161 0.019  0.002
SLBRE -33 0.21 542 0 0. 046 0.77 0.003 4.61x107°  0.16 0.019  0.002
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Fig.2  Flow chart for the improved process
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Table 8 Comparison between improved and actual values for the methanol regeneration tower gas
mAES EE R Hitd/ IR G 3
BfE C MPa  (kmol-h™')  H,0 N, AR Co, H, co H,S cos  CH,O
R -33 0.21 438 0 7.32x10* 0 0.72  0.004 5.66x107° 0.255 0.023 0.002
SR -33 0.21 542 0 0. 046 0 0.77 0.003 4.61x107° 0.16 0.019  0.002
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Fig.3  Plot of N, flow rate against H,S concentration

change during gas generation
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Solution method for increasing the concentration of
H, S in regeneration gas

ZHU WeiQiang' WU HuiXiong'®  JIN MengDi’> LI Fu'

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;

2. Inlernational College, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: Production of biomass pyrolysis gas as a raw material in a plant has been simulated and studied and the
main components found to be CO,, H,, CO, H,S, COS and water. Aspen plus was utilized to simulate the rectisol
process. Comparative analysis shows that the simulation results are consistent with actual values. In consideration of
the low concentration of H,S in conventional processes, two methods are proposed to increase the concentration of
H,S: (1) Improving the N, flow of the gas tower; (2) Adding a heat exchanger and flash tank to the stripper, so
that the methanol solution at the bottom of the stripper tower is heated and flashed before entering the methanol re-
generation tower. The results show that the concentration of H,S can be significantly increased by using these two
steps.

Key words: rectisol process; steady-state simulation; CPA thermodynamic equations; H,S enrichment
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