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Abstract - Because of the tight pollution control of SOz emission, sulfuric acid
manufacturers have been interested in the operation with the highest possibie
conversion efficiency. In this work, the design criteria and operating conditions of the
catalytic converter were investigated for maximum conversion efficiency and minimum
SO: emission by parametric analysis and process optimization for the existing acid
plants. The Double Converter/Double Absorber(DC/DA) process was investigated by
varying SO:; compositions of feed gas, pressures and temperatures of layers of the
converter and the depth of the catalyst beds. In order to evaluate the process, a
computer simulator for sulfuric acid plants has been developed. The results by process
optimization could be used for the converter design and operating conditions with
highest conversion efficiency.
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Table 1. Comparison of simulated operating
conditions with plant data in the
converter at 409 operation.

Parameter Simulation Plant

run measurement
1% bed 6185 621
Temperature 2™ bed 517.8 519
() 3" bed 4614 463
4" bed 4410 441
1* bed 1.071 1.085
Pressure 2™ bed 1.703 1.077
(atm) 3" bed  1.069 1.066
4" bed 0.999 1.020
1* bed 64.74 63.76
Conversion 2™ bed 89.33 88.76
(%) 3™ bed 96.04 95.95
4" bed 99.88 99.71
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Table 2. Comparison of simulated operating
conditions with plant data in the
converter at 100% operation.

Simulation Plant
Parameter
run measurement
1* bed 623.2 623
Temperature 2™ bed 509.6 519
() 3" bed 4622 463
4™ bed 441.3 442
1¥ bed 1.40 1.401
Pressure 2™ bed 1.37 1.366
(atm) 3™ bed 1.37 1.318
4" bed 1.11 1.10
1* bed 66.12 63.77
Conversion 2™ bed 88.08 88.06
(%) 3™ bed 96.04 95.04
4™ bed 98.96 98.96
Table 3. The simulation result with

various feed compositions
for DC/DA process

Feed SO Outlet temperatre(T)  conversion SO Conc.
(S0:09 1% bed 2% bed P bed P bed 0 [mo ¢ /hrlppm)]
SO(ILEY 507 478 449 433 9993 0.88(62)
90(1130) 607 486 450 433 9989 142115
100107 615 498 453 438 9977 297(27D
1L0(:088) 622 508 450 441 9929 9.14(935)
1131082 623 510 462 441 9896 13431416
12000072) 626 511 472 40 9748 32.54(3683)

Table 4. The simulation results using the
optimum inlet temperatures and
depths of each stage in the
converter for DC/DA process

SOy mol% QOutlet Temperature(C) Comersion SOCone
(50202 1"bed 2bed 3bed 4™bed molthr (ppm)

80 (11170) 589 492 459 432 9996 058(41)

9.0 (11163) 601 501 462 434 9995 0.70(57)

100 (11134 610 510 467 438 9991 1.13(104)

110 (1:1.22) 615 519 475 443 9981 2.42(247)

(11:11'.13‘;) 616 521 478 446 9974  3.38(358)

120 (1:091) 616 527 48 451 9906  12.09(1373)
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%sp, = conversion of SOz to SO;
A = cross sectional area
7so, = rate of formation of SOj3
Fso, = SOz flow rate at x50,=0
T = bed temperature
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F; = flow rate of {
Cp, = heat capacity of i
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= component of SOz, SOz, Oz N3
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k = rate constant
P; = partial pressure of {
Kp = equilibrium constant
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