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Abstract: 

Design synthesis on PSA base oxygen & Nitrogen cycle Innovative Process of Simultaneous 

Generation of Oxygen from air by using Zeolite minerals and Generation of Nitrogen from air by 

using Carbon Molecular Sieve (CMS) by Smart Design Process of Separation Techniques 

(SDPST).The principle used in this separation of oxygen from air is pressure swing adsorption of 

atmospheric nitrogen onto Zeolite minerals and release of oxygen which is collected in the Oxygen 

cylinder. Adsorption of oxygen on the Carbon molecular sieve (CMS) and separation of Nitrogen 

from CMS and collection of Nitrogen gas in the Nitrogen cylinders. Principle of PSA is a highly 

reliable techniques for small to mid-scale oxygen generation. Both Oxygen and Nitrogen are highly 

useful in the industry for various purposes. For the case of 4-column,4-step operation the result show 

that an optimum concentration product of oxygen and Nitrogen was above 85 % at the adsorption 

pressure 4.5 bar ,normal temperature. But by our newly design manufacturing process of alternate use 

of columns which is packed by using Zeolite minerals and Carbon molecular sieve (CMS) we are very 

much successful to increase yield of Oxygen and Nitrogen simultaneously. 
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I. Introduction: 

Oxygen separation from the air using Zeolite as adsorbent by using Pressure Swing Adsorption (PSA). 

PSA method is based on two simple principles of science one is pressure and the second is adsorption. 

The beautiful part of this method is, raw material used for this method is air which is available in 

excess and is free of cost. 

Due to the fast-spreading epidemic in India, the number of infected people is continuously increasing. 

And in the midst of this disease, the breath of the people also rests only on the strength of oxygen. 

And now, due to the fast depletion of oxygen in hospitals, people’s bodies are also being broken, in 

view of this problem, we have achieved a great success and found a solution to get rid of the oxygen 
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problem. We have developed new method of process of separation of oxygen from air by PSA method. 

Which can increase yield of oxygen tremendously with percentage purity of 93 % +- 3%.  

Air compressor is used for the sucking of air through the atmosphere and passes through two columns 

which are packed by using a special type of chemical Zeolite. A special type of zeolite is used like 

sodium zeolite, lithium zeolite, and silver zeolite. As all we know, air contains 78 % nitrogen, 21 % 

oxygen, and 1 % other gases like argon, etc. Let us see, how Oxygen separation from the air using 

Zeolite as an adsorbent by using Pressure Swing Adsorption (PSA) in various stages. 

 

II. Available method (Old method) 

We have prepared oxygen from air by using Pressure Swing Adsorption by the presently available 

process. 

Oxygen separation from the air using Zeolite as adsorbent by using Pressure Swing Adsorption 

(PSA).PSA method is based on two simple principles of science one is pressure and the second is 

adsorption. The beautiful part of this method is, that the raw material used for this method is air which 

is available in excess and is free of cost. 

Air compressor is used for the sucking of air through the atmosphere and passes through two columns 

which are packed by using a special type of chemical Zeolite. Special type of zeolite is used like 

sodium zeolite, lithium zeolite, and silver zeolite. As all we know, air contains 78 % nitrogen,21 % 

oxygen, and 1 % other gases like argon, etc. Let us see, how Oxygen separation from the air uses 

Zeolite as an adsorbent by using Pressure Swing Adsorption ( PSA ) in various stages. 

 

Stage 1: Air compressors suck air from the atmosphere and compressed air is fed into the first bed. 

Nitrogen molecules are trapped on the zeolite surface by adsorption (not absorption). And oxygen is 

allowed to flow and stored in an oxygen tank. 

Stage 2: When the zeolite adsorbent in the first bed becomes saturated with nitrogen, the airflow feed 

is directed into the second zeolite bed. 

Stage 3: The adsorbent adsorbs nitrogen to be purged out of the system and released into the 

atmosphere by desorption of nitrogen from the Zeolite surface. 

Stage 4: After desorption of nitrogen from the first zeolite bed, compressed air is once again fed into 

the first bed. The second bed is depressurized releasing nitrogen molecules into the atmosphere. The 

process of adsorption and desorption is repeated continuously producing a constant flow of purified 

oxygen.  
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         Figure 1 Available method 

 

III. DESIGNED NEW MANUFACTURING PROCESS 

 

There is the use of four or more alternately arranged cylinders packed by using zeolite adsorbent and 

carbon molecular sieve (CMS). 

Stage 1: 

i . Air compressors suck air from the atmosphere and compressed air is fed into the first bed packed 

with zeolite. Nitrogen molecules are trapped on the zeolite surface by adsorption ( not absorption). 

And oxygen is allowed to flow and stored in an oxygen tank. 

ii. Air compressors suck air from the atmosphere and compressed air is fed into the second bed packed 

by Carbon molecular sieve. Oxygen molecules are trapped on the Carbon molecular sieve surface by 

adsorption (not absorption). And nitrogen is allowed to flow and stored in a nitrogen tank. 

Stage 2: 

i.When the zeolite adsorbent in the first bed becomes saturated with nitrogen, the airflow feed is 

directed into the second zeolite bed. 

ii. When the Carbon molecular sieve adsorbent in the second bed becomes saturated with oxygen, the 

airflow feed is directed into the next Carbon molecular sieve bed. 

Stage 3: 

i.The adsorbent adsorbs nitrogen to be purged out of the system by lowering the pressure and 

releasing nitrogen due to desorption of nitrogen from the Zeolite surface is also collected in a nitrogen 

tank. This is the advantage of our process is that there is no wastage of nitrogen gas. 

ii. The adsorbent adsorbs oxygen to be purged out of the system by lowering the pressure and 

releasing oxygen due to desorption of oxygen from the Carbon molecular sieve surface is also 
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collected in an oxygen tank. This is the advantage of our process is that there is no wastage of oxygen 

gas. 

Stage 4: 

i. After desorption of nitrogen from the first zeolite bed, compressed air is once again fed into the first 

bed. The second bed is depressurized releasing nitrogen molecules into the atmosphere. The process 

of adsorption and desorption are repeated continuously producing a constant flow of purified oxygen.  

ii. After desorption of oxygen from the first Carbon molecular sieve bed, compressed air is once again 

fed into the first bed. The second bed is depressurized releasing oxygen molecules into the oxygen 

tank. The process of adsorption and desorption is repeated continuously producing a constant flow of 

purified nitrogen.  

 

 
 

FIGURE 2   Designed New Manufacturing Process 

          

 

IV. RESULT & DISCUSSIONS 

 

The principle used in this separation of oxygen from air is rapid pressure swing adsorption of 

atmospheric nitrogen onto Zeolite minerals and release of oxygen which is collected in the Oxygen 

cylinder. Adsorption of oxygen on the Carbon molecular sieve (CMS) and separation of Nitrogen 

from CMS and collection of Nirogen gas in the Nitrogen cylinders. Principle of PSA is a highly 

reliable techniques for small to mid-scale oxygen generation .But by our newly design manufacturing 
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process of alternate use of columns which is packed by using Zeolite minerals and Carbon molecular 

sieve (CMS) we are very much successful to increase yield of Oxygen and Nitrogen simultaneously. 

Both Oxygen and Nitrogen are highly useful in the industry for various purposes. 

 

 

V. CONLUSIONS 

 

PSA based Cycle can be used in many ways to improve the efficiency of the production of oxygen 

and Nitrogen purity and yield of the gas. After collecting oxygen and nitrogen gas, we can refine the 

both the gas by PSA and collect maximum gas with higher purity which is more than 95 % with 

maximize the yield of the both the gas. As a result we can apply 2, 3 & 4 Pairs in PSA towers for 

better production of Oxygen and Nitrogen. Our research for various methods used in PSA can be 

applied for pilot production plants.  
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