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Disclaimer: 

This work was prepared under an agreement with and funded by the U.S. 
Government. Neither the U. S. Government or its employees, nor any of its 
contractors, subcontractors or their employees, makes any express or implied: 

1 )  warranty or assumes any legal liability for the accuracy, completeness, or 
for the use or results of such use of any information, product, or process 
disclosed; or  

2 )  representation that such use or results of such use would not infringe 
privately owned rights; or  

3) endorsement or recommendation of any specifically identified commercial 
product, process, or service.   

Any views and opinions of authors expressed in this work do not necessarily 
state or reflect those of the United States Government, or its contractors, or 
subcontractors. 
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System Background: 

Helium-3 rich gases are first sent through ambient z-bed to remove moisture. The helium-3 gas is 

purified by passing it through three liquid nitrogen cooled Z-beds in series. These Z-beds remove 

contaminants (i.e. inerts and other small amounts of hydrogen isotopes). Purified gases are stored and 

sampled for loading inside the Feed Tank. 

The cold zbeds can be regenerated by allow the cold zbed to warm-up to ambient. The trapped gas is 

removed and sent to the waste tank for further processing.  

Purified helium-3 is pumped from the feed tank through a multi-stage compressor cylinder loading. 
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Equipment descriptions: 

Zeolite Beds: ambient Z-beds are utilized to adsorb any moisture that may reside in the gas being 

processed. Cold Z-beds are utilized to condense and trap heavier gases such as argon, nitrogen, oxygen 

etc. Any residual quantities of hydrogen isotopes can be caught here as well.  

Cold Z-beds are liquid nitrogen cooled with three beds in series in a vacuum jacketed dewar. The beds 

are regenerated by allowing them to warm to ambient temperatures. This warm up causes the Zbed to 

desorb any captured oxygen, nitrogen , argon and other contaminants. These are sent to the waste tank 

for further processing.  

Compressor: multi stage compressor is used to charge purifier helium-3 from tank to cylinder at a pre-

determined pressure. Pneumatically driven using inert gas.  

Vacuum pumps: used to evacuate piping and equipment and complete transfers into the system.  

Ion chamber: located in sample manifold.  

Instrumentation:  

Operations 

1. Ambient Zbed: temperature monitoring, pressure monitoring 

2. Liquid Nitrogen Z-beds: temperature control, temperature monitoring, pressure monitoring 

3. Feed tank: temperature monitoring, pressure monitoring, mass spec samples 

4. Waste tank: temperature monitoring, pressure monitoring, mass spec samples 

5. Compressor: pressure monitoring, pressure control 

6. Cylinder loading: temperature monitoring, pressure monitoring, mass spec samples 

7. Relief header: pressure monitoring, pressure control  

8. Vacuum header: pressure monitoring, mass spec samples 
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