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Feed Composition Nitrogen 79%, Oxygen 21%
Adsorbent SA zeolite
Particle size 1/16 inch
Particle shape Pellet
Particle density 670 gr/lit
Column length 100 cm
Column diameter 3.5cm

Bed voidage 0.4
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Press Time Feed Purge %Purity %Recovery
Run (bar) (Sec) (m3/hr) (m3/hr) Sim. Exp. Sim. Exp.
1 2.5 200 0.762 0.288 85.45 79.05 13.12 17.05
2 2.5 200 0.796 0.288 91.98 87.22 8.56 5.96
3 2.5 200 0.896 0.288 59.58 56.35 42.22 4529
4 2.5 300 0.774 0.288 38.25 41.39 38.5 40.04
5 45 300 0.811 0.300 62.76 57.29 25.32 27.38
6 3.5 300 0.804 0.390 46.42 42.77 5.34 6.56
7 45 300 1.018 0.504 435 41.13 13.67 15.83
8 45 300 1.214 0.504 40.2 41.4 46.39 42.44
9 45 300 1.617 0.504 44.68 422 76.84 81.8
10 25 400 0.528 0.288 50.6 44.65 7.52 5.47
11 25 400 0.562 0.288 43.24 40.51 15.23 13.33
12 25 400 0.685 0.288 25.73 27.64 27.61 29.56
13 3.5 400 0.74 0.370 27.5 26.47 8.64 10.1
14 3.5 400 0.73 0.390 34.23 31.47 5.61 5.78
15 3.5 400 0.74 0.330 40.15 42.6 27.34 28.12
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ABSTRACT

Pressure swing adsorption is an important unit for gas separation
and purification. In order to develop the PSA technology, a pilot plant
including four beds each with 1 meter length and 3.5 cm ID was
designed and built. This pilot includes control systems and analysis
systems to investigate the various operational conditions of beds
carefully. In order to test this pilot, separation of oxygen from air, using
zeolite 5A type adsorbants, was studied. In this process the steps of feed
pressurization, production, blowdown, purge, pressure equalization(two
steps) and product pressurization are included in a cycle. The effects of
pressure, cycle time, flow rate of feed and purge on gas purity and
recovery were studied. Also modeling and simulation of this process
was done by orthogonal collocation method and MATLAB software.
The numerical results obtained from modeling were compared to the
experimental results and gave reasonable agreements.

All rights reserved.




