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Heat Capacity (Btu/R.Ib.mole) Heat Capacity (J/K.mole)
T(°F) T(k)
Sz Se Ss Sz Se Sy
100 7.825 20.185 26.245 310.928 32.762 84.511 109.884
200 8.035 20.47 26.635 366.483 33.641 85.705 111.516
300 8.1908 20.7692 27.0242 422.039 34.294 86.957 113.146
400 8.3233 21.0708 27.4233 477.594 34.848 88.220 114.817
500 8.4392 21.3658 27.7883 533.150 35.334 89.455 116.345
600 8.53 21.6533 28.2092 588.706 35.714 90.659 118.107
700 8.585 21.9558 28.6375 644.261 35.944 91.925 119.901
800 8.6458 2225 29.0025 699.817 36.199 93.157 121.429
900 8.7033 22.5442 29.3942 755.372 36.439 94.389 123.069
1000 8.7367 22.8458 29.79 810.928 36.579 95.652 124.726
1100 8.7608 23.14 30.185 866.483 36.680 96.883 126.38
1200 8.7808 23.435 30.5792 922.039 36.764 98.119 128.03
1300 8.7883 23.73 30.9817 977.594 36.795 99.354 129.715
1400 8.805 24.03 31.38 1033.750 36.865 100.61 131.383
1500 8.95 24315 31.75 1088.71 37.4722 101.803 132.932
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Molecule Equilibrium AH f, (kcal/mol) So (cal/mol.deg)

Sz 25(S)>Sa(g) 31.2 54.4

Ss 28S3(g)«<>3Sx(g) 33.81 64.39
Sy Sa(g)>2Sx(9g) 34.84 74.22
Ss 2S5(g9)«<>5S2(9) 26.14 73.74
Se 3/4Ss(g)<>Se(g) 24.36 84.6

S; 7/8Ss(g)=>S:(g) 27.17 97.41
S Ss(9)—4S2(9) 24.32 102.76
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Data P s ooy
Temperature(°C) | 214.9 196.7889 | 18.1111
Pressure (barg) -0.01 -0.01 0
Molar flow (kmol/h)|  931.11 989.8061 58.9661 3w s buzmo 0 pguw SBT3 o lod 5 JSi
Composition (mole %)
H, 1.47 0.00982204 0.99 Jol Gl 59351, (53bw duis gl F Jguo
0, 0 1.02805 1.02805 N . e .
ream NO. spen -
co 0.96 0 0.96 Data L s a0 y0
COS 0.0018 0 0.0018 Temperature(°C) 316.9 249.9999 65.9001
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S, 0 0 0 Molar flow (kmol/h)|  925.76 | 971.7207 | 45.9607
NH, 0 0 0 Composition (mole %)
HCN 0 0 0 H, 1.46 1.00048 0.3147
N 45.44 4275012 0.059 0, 0 6.9708E-3 | 6.9708E-3
H.0 2589 | 11.95076 0.53 co 0.93 0 0.93
H.S 0.1472 | 11.92053 0.79 cos 0.0022 0 0.0022
Cos 24.6044 | 23.54673 | 0.042 S0: 17686 | 653251 | -2
CH, 0 5.59606E-3 CS 0 0 0
C:Hs 0 |881743E-5 NH; 0 0 0
C3Hs 0 1.34955E-5 HCN 0 0 0
CHS 0 0 N, 4434 4224771 | 0.04718
2161
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2 . -~
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C:HeS 0 0
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S 0 2.05968E-3
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Stream No.25 [ndustrial Aspen o o
Data 2
Temperature(°C) 189.3 186.5676 2.7324
Pressure (barg) -0.08 -0.08 0
Molar flow (kmol/h) |  941.72 1001.815 60.035
Composition (mole %)
H, 1.45 0.00970430 0.99
0, 0 1.25676 1.25676
(€] 0.97 0 0.97
COS 0.0015 0 0.0015
SO, 1.1646 6.303628 -4.4
CS; 0 0 0
NH; 0 0 0
HCN 0 0 0
N 45.88 43.13135 0.059
H,O 25.97 11.81793 0.54
H.S 0.0588 11.77764
CO» 24.4357 | 23.26450 0.047
CH,4 0 6.77488E-3
C;Hs 0 9.65503E-5
CsHs 0 1.35978E-5
C;HeS 0 0
S 0 1.29857E-3
S, 0 4.44512E-3
Ss 0 4.32858E-4
Sy 0 3.24643E-4
Ss 0 2.59715E-4
Se 0 2.46396E-4
S; 0 5.4362E-5
Ss 0 5.84446E-4
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Abstract

Sulfur is one of the most important products in the processing of oil and gas, which is
used in important industries such as sulfuric acid production and agriculture. Hence, the

improvement of the efficiency of sulfur production processes at the industrial scale has paid
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a lot of attention. Due to some process problems such as the presence of heavy aromatic
compounds and inappropriate temperature, the efficiency of this unit decreasesTherefore,
in this paper, the steady state simulation of the modified Claus process of the Sulphur
Recovery unit of the first refinery of the South Pars Gas Complex using Aspen Plus software
has been done. The dynamics of CO, concentration and furnace temperature were also

Studied. The simulation accuracy is desirable in the stable and dynamic state, so that the

average error for the simulation flow data compared to the industrial data is 2.52% and
2.11% for the dynamic and dynamic mode, respectively. In addition, the results indicate
an increase for sulfur produced by increasing the furnace temperature and reducing the

concentration of CO..

Keywords: Sulfur Recovery, Modified Claus Process, Steady state and Dynamic

Simulation, Aspen, Change operational parameters
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