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Abstract

Coal chemical, oil refining industry and natural gas industry provided the main sulfur production
in China. China is a country with coal as the main energy source, high sulfur coal is used for many
factory productions and needs to recover sulfur from sulfur containing medium such as high sul-
fur gas which is produced from desulfurization unit, generally in the form of simple substance
sulfur as the final product. This paper from the sulfur recovery unit process principle and equip-
ment principle starting, the general chemical process dynamic modeling software, OmniSim, is
adopted to establish a set of dynamic mathematics of the super Claus sulfur recovery unit, which is
treated with sulfuric acid gas in coal chemical industry. According to the actual operating condi-
tion data, the reaction kinetic parameters of the sulfur recovery reaction device were corrected.
The results show that the model of the main burner is successfully modeled by the Gibbs free
energy minimization, and the average relative error of the simulation results and the actual oper-
ating conditions is about 5%, which can meet the industrial application. According to this, this pa-
per provides a scheme of dynamic model of sulfur recovery system using chemical process dy-
namic modeling software. Based on the dynamic model, the dynamic response of the production
operation and the test of the automatic control scheme can be simulated.

Keywords

Dynamic, Simulation, Modeling, Super Claus, Sulfur Recovery

B " FHRREWAR R RSEEUNE

gi%’ ® I, %F'J‘;F]_’ %F A, g ég
B B FRHE R 22 BB, Wi A

EFH: B, BRI, NG, FRS, WS, BT iR R R S B A B B ). @S, 2015, 4(3):
80-86. http://dx.doi.org/10.12677/mos.2015.43010



http://www.hanspub.org/journal/mos
http://dx.doi.org/10.12677/mos.2015.43010
http://dx.doi.org/10.12677/mos.2015.43010
http://www.hanspub.org
mailto:wenfengge@hdu.edu.cn
http://creativecommons.org/licenses/by/4.0/

BB 2% e 57 BB [ W 2R G sh A BRI

Email: wenfengge@hdu.edu.cn

Weks HiA: 201547 H29H; A HEM: 20154F8H14H; KA HiH: 20154F8H20H

HE

BT SR TSRS TR T REN EEZRE R . FHIRERUMERAZEZRENER, &
EWMERELELEY, FENTZRREEENRERIVEEF TR RAATRBEE W, — B ER
REBOARAT M. AXNRBEEWCR BN TZRENRERENR, RAERNTRES SR
BLAR7 F (OmniSim) &R S T —ZHAL T A o SRR 1 4 b 22 78 4% 57 BBt [ Wi B ) B 5 0
AL, RIFELHEITOEEE, MREWRNRE R RN FESHHAT TRIE. FIAGRERY, XA
i B mReR/MUETT A B R 2R, Bl R S KR TRER IR P R EESNER,
USSR TV« ASCREE T — R AL LIRSS AR B LB i R A SRR T
ETEHER, WoBTRERARIESISWE. HE7 RRKSET R .

K ia
A, B, B, B8RRI, MR

1. 518

BB A RORBIA W AR, B TR E H ot i R S A s AR . SR, FRBEHE
TP BEFEOR IR A RS, A TR th AW D, MOk B AL T3 B e
BRI 7 e B vt DA S AP R R b, RS TRAR B AR B ] T2 B vt S
TZAAATT T, 10 ARSI AR M AT 58 B 3 B T 28 A5 20 A0 T Z A i B S5 R 1 Bl a5 1 H
HAETE S L Z 1] PTA AR N L Z[2]5% LZEROAT RN T LR BN S @B R T
o AHETXAT AL Ty SRAL TRR SR A T oA 32 I P AR e s (e A e 5 ) 8l 28 S 07 B A v R L AR
i

A TTAE CARAGE AL R AR B BB B (OmniSim) Ny TR, far 1 — B 2 v 55 Wt [ i T
23] [A12 BN B, R B R R 2 i i) E MR B 2R BEAT 1@ A K R A5, A E R be AR X —
B SR B A RES LA — R AR B TR RO D7 QR I, (RIS AT RAUERR RS FE . )50 BB R AT 5 sk B 5
GBI T AR, AR E N T2 R, 1 JAR T RE N 4R (1t 5 LS B AR I 3l &5 7 Hh 28
SRR — B, BILOREERE R, BUESIAZRIIIRE /D, RENSIRIT ISR (2R BN 3 S0
NJE SR B AN AR E RS REA I ST T4 T RN R >) S 4t 1 Lm0 izl . A0 d)
SRR A T — o) A i A AR AL B g S A [ YA B 7 LAY 5] [6] R AAT 5
2. BERFHILZRE

T TTH T Z[7], M HS IR ESTER M. T2 RS v I7 W T2 54 47 F L2
gity, RSEHAT R0 57 W 8L, £ 5057 7 [ B8 TR R AL S5 — SRR 18] A S B 1P 4 T
BT 7 5 SN i )R PRSI A I T [8] SO, BN HRS A fi 7% (R 38 5 i it iR 10 e 57 i T2 20),
Lo e 1t S A B A SR AS BB B (B8 P i R 2 5 57 B T2

A TA A A BT FL(OmniSim)Zh A @A AR, N7 1 v 57 W i (el i ke B sl A5 0 AR A . {7


mailto:wenfengge@hdu.edu.cn

-

€57 W A 1] U 22 48 5 AR 07

ZU B AN T R R A T 55 T (RS 5% DA B — B AI 5  M A J R S R — AN G T 5
AL R S R A R . B R SR A B e, AR L 1
3. RERE

g RS 5 0 B 0 T 2 S T AR, A R TR R B . SR 2 (OmniSim), 1 FH 4K

PR ROSEAS < RS . 0 as . BESE SR ITIRIERLER, N 5 T M BUsh A0 HRAE, 0 HA
FEEILIE 2,

3.1 EMEEAREE

F BRI AT B F B R A
(1) SORBRIE A H A S8
H,S+3/20, - SO, + H,0 + # &t

T T

FRA =4

Figure 1. Super Claus sulfur recovery process chart
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Figure 2. Flow sheet of simulation process
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Table 1. Operating values and simulation results of the device under operating condition 1
F 1 DRI TRENSITESEMTESER

Hay JE RV E (Mol %) H 9 U 5248 (ol %) H AR FEALADL 25 5 (Mol %) AHX TR IR 2%
H.S 45.851 7.795 7.144 -8.35
S0, - 5.421 5.762 6.29
Cos 5.480 1.727 1711 -0.926
CS, - 0.919 0.933 1.52
Se - 0.034 0.031 -8.82
S - 0.119 0.109 -8.40
co 0.283 7.094 7.073 -0.296
H, 0.223 3121 3.219 3.14
Co, 38.285 31.824 31.523 —0.946
N; 8.429 8.030 8.031 0.0125
Ar 0.002 0.002 0.002 0
H.0 1.433 33.913 34.461 1.62
HCN 0.002

CH, 0.001

CHsOH 0.010




2 v 55 Wt sk [E1 A 3R G sl A DL

Table 2. Operating values and simulation results of the device under operating condition 2
F2 IR2 TREMNESITESRIMTESER

Hiy JEORFR B H A B A H IR AR 45 R HIXFHH 5 7%
H2S 38.200 6.447 5.953 ~7.66
SO, - 4.793 5.061 5.59
cos 4.229 1.782 1.766 -0.898
CS, - 1.026 1.041 1.46
Se - 0.020 0.015 ~25
Ss - 0.074 0.066 -10.8
co 0.324 6.112 6.107 -0.0818
H. 0.250 2.126 2.332 9.69
Cco, 45.700 38.85 38.66 -0.489
N, 9.863 9.438 9.437 -0.0106
Ar 0.002 0.002 0.002 -
H,0 1.417 29.329 29.559 0.784
HCN 0.003 - - -
CH, 0.002 - - -
CH5OH 0.010 - - -

Table 3. Operating values and simulation results of the device under operating condition 3
23 IR TREMNESITESKRIMTESER

HIy JEORFR B H 1R B AR H AR AL 2 2R HIXFH 5 ZE%
H.S 45.851 7.679 7.091 ~7.66
SO, - 5.297 5.443 276
cos 5.480 1673 1671 -0.12
CS, - 0.885 0.899 158
Se - 0.017 0.014 -17.6
S - 0.066 0.059 -10.6
co 0.283 8.027 7.99% -0.386
H. 0.223 3.590 3.610 0.557
CO, 38.285 31.067 30.744 -1.04
N, 8.429 8.043 8.045 0.0249
Ar 0.002 0.002 0.002 -
H.0 1.433 33.654 34.425 2.29
HCN 0.002 - - -
CH, 0.001 - - -
CH;OH 0.010 - - -
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