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Optimization of Operating Condition of Pre-purification Adsorber
for Cryogenic Air Separation Unit by Simulation
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We have a simulator of pre-purification adsorber (temperature swing adsorption
process) for cryogenic air separation unit based on the adsorption data and the
theoretical model. With this simulator, we found a method for avoiding to stop
adsorber in the rise in temperature of the feed air, a condition for completion of the
cooling step at high temperature and a condition for the need of initial regeneration
of adsorber in the long stopping of the adsorber. It was proved that this simulator

was effective in the problem solving in the commercial plant operation.
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Table 1 Cycle of TSA Operation.
Bed 1 Adsorption
Bed 2 | Depress. ‘ Heating ‘ Cooling ‘ Repress.
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Fig. T (a), (b) Relation between amount of each adsor-
bent and temperature. (c) Relation between cycle time
and temperature.
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Fig. 2 Temperature changes at the inlet and outlet
of adsorbent layer. (a) regenaration, (b) adsorption,
temperature at the end of colling step : 293K
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Fig. 3 Temperature changes at the inlet and outlet
of adsorbent layer. (a) regenaration, (b) adsorption,
temperature at the end of colling step : 368K
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Fig. 4 Temperature profiles during adosorption step,
temperature at the end of cooling step : 368K.
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Flg. 5 H.O concentration profiles during adsorption,
temperature at the end of cooling step : 293K.
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Flg. 6 H.O concentration profiles during adsorption,
temperature at the end of cooling step : 368K.
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Fig. 7 Temperature profiles while adsorber is stopping.
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Flg. 8 CO: concentration profiles at the end of
adsorption step without stop time (Sd adsorption step)
and with stop times between 1h to 72h.
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PFig. 9 Temperature chages at the inlet and outlet of
adsorbent layer during regeneration.
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Flg. 10 CO: concentration profiles at the end of
adsorption step.
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