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Study on pressurization with raffinate in a rapid vacuum pressure swing adsorption

process for producing oxygen
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ABSTRACT The equilibrium adsorption characteristics of nitrogen adsorbents were tested and a suitable nitrogen adsorbent was
selected for producing oxygen by rapid vacuum pressure swing adsorption. Due to low oxygen concentration in the product obtained by
traditional rapid pressure swing adsorption an improved pressurization step with raffinate was developed and experimentally studied in
a rapid vacuum pressure swing adsorption system for producing oxygen. The results show that combined pressurization with raffinate
and feed gas can effectively improve the oxygen concentration in the product during the rapid vacuum pressure swing adsorption
process. The pressure and oxygen concentration of raffinate for pressurizing are key parameters to influence the oxygen concentration in
the product and a higher concentration oxygen product can be obtained by taking an appropriate pressure and a higher oxygen concen—
tration of raffinate. The 90% oxygen can be generated by combined pressurization with raffinate and feed gas during the rapid vacuum
pressure swing adsorption process with an adsorption pressure of 240 kPa and a desorption pressure of 60 kPa and the adsorbent
productivity is 325. 08 Leh™ kg ™".
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Table 1 Performance parameters of three nitrogen adsorbents 12
/mm w a
1* 0.5 2.3189 2. 9856
2* 0.5 2.2646 3.1003 . 12
3* 0.5 2.0487 8.7118
1 29 3*
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# .
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0.01%;
g =g —2F (1) 0~0.4 MPa 0.4
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q; L i L
B, i Langmuir P, i X IDK800_6F 0~
2m’*h” 2.5
n . 291K 3 " o
Langmuir ¢y, = 2.5549 mol kg™ By = IML=2 0.5m"+h
7722 MPa™" g, =1.3462 mol kg™ B, =1.5601 MPa ",
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Fig.1 Adsorption isotherms of 3* adsorbent at 291 K 10—PLC; 11— 12— V13—
;14— ;15—
2
2 Fig.2 Schematic diagram of the rapid vacuum pressure swing ad-
2.1 sorption separation experimental unit
2 2.2
PLC 3
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