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Table 1  Composition of feed gas in design and

calibration( process | ) mol , %
L ’it BRRE
H, 67.97 70.30
C, 12.49 5.96
C, 6.65 8.88
C,3 6.76 7.10
C4 5.48 4.68
Cs 0.65 1.24
H,S ¥kpEF/mL + m 3 <200 <200

R2 FREAENRSSSIENEER(TIZI)
Table 2 Hydrogen purity of product and offgas stream in

calibration( process [ ) mol, %
H, e B
®1H 91.70 35.30
%2 H 92.81 32.22
%30 92.65 29.28
¥4 0 90.90 34.07
-1y 92.01 32.72
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Table 3 Material balance in calibration( process [ )

m A Y% , mol% B/ dam®
AF
BAORAETR 100 1 056. 400
W
—BRBES(RAL) 66.90 700.611
BS 33.10 355. 789
it 100 1 056. 400
*4 EBgEFE(TLZI1)
Table 4 Plant energy consumption in
calibration ( process | ) MJ/t
PEFRK 369. 69
K 2.09
1.0 MPa 3% 5 106.22
) 3 946.48
REFES T 9 424,48
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#1.796 6 ¢/m*,C; RT3 8 78% LAk,
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Table 5 Composition of feed gas in calibration

(process 1) @, %
H, 2.30 Cy 29.79
K 10.62 || Cs 26.57
g 1.00 co, 0.52
5t 5.08 co 0.10
748 0.07 H,S 0.67
C, 23.26 Bit 99.98
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(1) E B#% 2000 x 10° RMB ¥ ,#% 5 4£
THEEEYTIH, B R E N 3% X 18, H AR
FE BRI BRREN 2% FE,

(2) JBERVS R B S 4% 2 920 RMB ¥ /t 3,
S5 $# 6 500 RMB ¥ /t i+ (4l F5AK) , A L

AR
(3) FEFF LB 8 400 h it
1.5.2 % #

iz BE AR A8 1 () 0 L - 7, AR A 2. 755 x
10° RMB ¥ Bk} 2% 2. 112 x 10* RMB ¥ fERE%
F 950 x 10* RMB ¥ _ [& %2 2% F 460 x 10* RMB ¥ |
%354 5.02 x10° RMB ¥,
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2005 4, B B AL 70 2 F1 R A AR G2 R -1
ELZ R —ERE R B ORI A TR,
FB PR AR B T DURRL A
REAREMR SR, 1AL EE 9 000 m*/h,
BRI A B R R SR BTN S5 4 A
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Table & Material balance in calibration( process [I )
w,%

E oH 100

W8z Wi 77.39

RS 22.61
7= 100

F5 1.61

Biam< 19.68

Fay ] 78.42

% 0.29
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®7T REMFESER(TZD)
Table 7 Energy consumption in calibration
(process 1) MJ/t
i H BE ®’ it
TEHK 61.55 89.6
BRIk 3.77 2.51
H, 67.83 88.34
1.0 MPa 253K 344.15 566. 89
3.5 MPa z& K 383.51 440. 87
RERES 1T 860. 81 1188.21
2.4 ARG

PR A B RO 8 1 345 vd, BURR &
393 v/d, &t 1 738 v/d, iK% 600 kt/a B3R B ik
HHHES

i IR B R A TR ASOBCE R 19. 68% , T
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A A H 5318 2B R K, AR E 38 8 W L A
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%254 2.336 x10° RMB ¥
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Table 8 Propertizs of fced gas and hydrogen product in

kydrogen recovery unit( process Il )

FESR AR FRS ioES BB
P(ER).,% 61.09 98.48 9.32
o(FE) . % 7.67 1.30 14.89
e(ZHt) . % 10. 64 0.10 26.71
¢(C3),% 12.73 0.06 30.90
©(Cy) % 6.84 0.03 15.51
o(Cs),% 1.04 0.02 2.64
H,S ¥E/mL - m™3 <1 <1 <1

SEHE/g-m? 0.57217 0.101 4 1.206 8

BiEEC AT ERILEZ 9. WKI F
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Table 9 Feed gas property in light hydrecarbon recovery unit (process M) @, %
- BRS ZEMBEHS PX BRI I Ak FARIE T
witE LErE BIHE EBrE BitE EhRE BitE LhRME
a5 5.505 12.03 0.01 23.35 33.68 11.07 29.37
B 58 14.976 16.12 3.07 2.44 15.52 15.16 4.36 13.59
% 28.700 26.04 20.91 14.79 24.80 21.82 16.92 22.53
ke 28.01 28.08 45.07 42.38 22.33 19.25 57.9 25.02
Cy 19.03 14.45 23.33 30.15 10.64 8.07 8.65 7.68
Cs 3.76 3.26 7.39 9.15 3.36 2.00 1.06 1.80
H,S 0.03 0.01 0.23 0.32 0.00 0.00
SR/ g m 1.158 5 1.637 6 0.844 0 0.9110
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Table 10 Material balance (process lI) w,%

AF
MEBRES 3.04
AR S 7.86
BEES 4.11
¥ PSA RK 44,06
HRERTEBOTURE S 21.17
PX Bt EX 8.32
B RRIETRES 11.44
&it 100. 00
W
a5 5.22
FK 43.25
BAmK 41.55
5 R 9.98
&it 100. 00
3.3 REegER
VrE R EREFE LR 11,

F11 REgERE(TZID
Table 11  Plant energy consumption | process If) MJ/t

EFK 188.05
BRibK 11.3

BEKLEE -22.61
) 1 804,51
1.0 MPa %% 516.23
3.5 MPa 15 157.42
RS 2 754.91
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HEIRERFE 2 754.91 M1/ RYIRFR B S

LR, (B1R TRERE R AR &
3.5 B
3.5.1 EaiHEHI

(1)IW H A% 1.54 x10° RMB ¥ , % 10 4E
HARSHATIH, f B R BRI 3% % &, H M
R R 2% %18,

(2) RSB S M #% 2 920 RMB ¥ /t i,
BALH WS MAEHE 5 000 RMB ¥/t i, FS IR
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AL E BT
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3.5.2 % #
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4552 x10*RMB ¥ 78 2 310 x 10* RMB ¥ |
AR 1.547 1 <10 RMB ¥ .
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Commercial application of comprehensive recovery of hydrogen and
light hydrocarbons in refinery gas

Huang Aibin
SINOPEC Zhenhat Refining & Chemical Company ( Ningbo 315207, Zhejiang, Chinn)

Abstract. The commercial application of three technologics, i. e. membrare separmion, absorption-sta-
bilization and combination PSA-condensation rectification distillation process in recovering hydrogen and light
hydrocarbons in refinery gas in Sinopec Zhenhai Reiining and Chemical Company is introduced. The perform-
ance test results of three commerciz! units and compreliensive iechnical economic data are analyzed. Maxi-

mized recovery of high-vaiue components like hydrogen and light hydrocarbons as well as ethylene in dry gas

from FCC axd delaved coker uni's is recommended.

Key Worads: hydrogen, light hydrocarbon, recovery, application
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