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Background

Propane/propylene mixture comes from the thermal/catalytic cracking of 
hydrocarbons.
The separated propylene has many uses, such as monomer feedstock
for polypropylene elastomer production.
Propylene must be at least 99.5 mol % pure.

Proposed PSA Cycle
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The propane fraction can be recycled to the cracking step or used separately
as liquefied petroleum gas (LPG).

Conventional cryogenic distillation method is not economic due to low relative 
volatility.
Pressure Swing Adsorption (PSA)  is an alternative that can save energy cost. 

Propylene is the extract product and the challenge is to achieve high purity and

Schematic diagram of the 5-step cycle used in simulation

Orthogonal collocation method.
19 internal points.
50-70 cycle to reach steady state.
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Governing Equations for PSA process
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1.

Propylene is the extract product and the challenge is to achieve high purity and 
high recovery. 

Model Asumptions

The ideal gas law applies.
The bed is isothermal.


Dispersed plug flow.
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5. Appropriate boundary conditions applied for each step.
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Langmuir isotherm. LDF model with cycle time dependent       . 
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Results (each parameter increases in the direction of arrow)
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Conclusions

Among the commercial adsorbents evaluated so far in the literature for 
this separation, 4A zeolite and SiCHA  are the most promising ones.
We have achieved significant separation on SiCHA starting from a 50:50

mixture and further improvement seems possible.
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Adsorption isotherms in 4A
including Langmuir fit.

Adsorption isotherms for propylene in SiCHA 
including Langmuir fit.
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Future works
A pore diffusion model should be applied for more reliable assessment.
Obtain equilibrium data for propane on SiCHA. Arrhenius plot
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