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ABSTRACT

Research subject: Modeling of the Pressure Swing Adsorption (PSA) process at Kavian Petrochemical, applied for hydrogen purification.

Research approach: In this study, process and structural optimizations of the PSA system were performed to improve hydrogen quality using process
modeling based on the Runge—Kutta Gill method in MATLAB. This work represents the first attempt in Iran to apply such modeling and optimization
for the PSA unit of the Kavian Petrochemical Olefin Plant.

Main results: In order to investigate the effect of pressure on this process, the pressure of the adsorption stage was varied from 20 to 40 bar. The results
showed that increasing the pressure from 20 to 25 bar raised the hydrogen purity by 0.53%, after which it decreased by 0.29% with a further increase in
pressure up to 40 bar. Pressure changes also affected hydrogen recovery and productivity: increasing the pressure from 20 to 40 bar resulted in a 51.27%
decrease in hydrogen recovery and a 51.28% decrease in hydrogen productivity. Based on the simulation results, if high hydrogen purity is desired, the
optimal pressure is 25 bar. However, if recovery and productivity are important, it is better to keep the pressure as low as possible, because a 0.53%
increase in hydrogen purity with increasing pressure corresponds to a decrease in hydrogen production of approximately 5 tons per ton of adsorbent per
year. To validate the model, the simulation results were compared with industrial data. The results of this comparison showed that the error between the
simulation results and industrial data was very small, about one percent.
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Figure 1 Schematic of Kavian Petrochemical Olefin Unit
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PROCESS MODE  4/1/1 1A

Time Ref: 172 sec
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Figure 3 Pressure changes in the four columns during each sub cycle
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Table 2 Results from comparing real and modeling data and
calculating the error percentage

Hydrogen parameters Real Model Error
H2 Purity 99.99 99.10 0.89
H2 Recovery 0.347 0.338 0.57
H: productivity (kg/ h) 55.118 54.485 1.14
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