2021 4 8 A5 4 M WP W ARG AT 2T A —BM Tk Ry 4 -5 -

NIRRT @RRAEETNAHLIZTTR

AR T 0k Ry il g
(1. RERITRFHESF LHRARR, T &4 124221
2. VA S URAUIE A AUk & TA A RG], {7 Yo 110869)

[ E] W8 B R E SR, X R N R i R A IR, 4 0 T R - A
FEM RS I T2, IR TR B M BRI 5 il A A B b TR R T Aspen HYSY'S BT, X 73
25— A2 RO AR 5 e T AR AT AL , AT T IR A e X B T AR S Bl R P 24 AL DI RE AT 22 D
AR IR, SRR B BRI ) RS T A el I | TR LA S AE AN W o, Sl RSO A 2 5
RPN T, TERAETE 1 2 500 kPa 2508 T, BEHEI AR 550 m? , SR Ty 81. 1% 77 il 8 LAy
99.9% AFZETFAER A 5. 89 x 10°TT , ME53 185 — 78 P MR BT 45 e e 2 T 5 R vy 0 2 vy oo S 3 s [ e ) 8 e

KPmaEs,
[kIA] By BaERA,; ERMG BEaE; AAEWH; Aspen HYSYS; BRETT; RS ES
[REHES] TF7 [ XHEktrER] B [ XEHE] 1008 —5122(2021)04 - 0005 - 05

DOI:10. 19610/j. cnki. enll —4011/tf. 2021. 04. 002

Development of Comprehensive Utilization Process of
Hydrogen-enriched Tail Gas from Iron and Steel Plants

GUO Ming-gang, BIAN Bing, MI Pan-pan, YANG Xiao-hang, LI Hai-jun

Abstract; A large amount of hydrogen-enriched COG will be produced during the coking process of iron
and steel plants. To tackle the low utilization rate of the hydrogen-enriched tail gas, a hybrid process
combining membrane separation and pressure swing adsorption ( PSA) is proposed for hydrogen recovery
and is used in the production unit of a large iron and steel complex. Based on the simulation and optimi-
zation of the hybrid process with Aspen HYSYS, the effects of membrane feed pressure upon membrane
area, hydrogen recovery rate, total power consumption of compressor and annual economic profitability
are studied. The study shows that as the increase of membrane feed pressure, the membrane area is grad-
ually reduced, the total power consumption of compressor is ever increasing, the annual economic profit
is on the decline, while the hydrogen recovery rate has not been affected. Under the operation pressure of
2 500 kPa, the membrane area is 550 m”, the hydrogen recovery rate is 81. 1% , the purity of hydrogen
product is 99. 9% , and the annual economic profit is 5. 89 x 10° CNY. By adopting the hybrid process,
the hydrogen in COG can be recovered at a high rate and with high purity.
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