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• Current leading underground rare event search 
experiments (   Decay Search and Direct search for 
Dark Matter) using large amount of xenon.  
• If we were to design experiments for 10 times the 
sensitivity of the current measurement, future experiments 
would require several hundred tons of xenon. 
• Annual xenon production is estimated to be less than 100 
tons, and since it is used in various industries, it is 
considered difficult to obtain in large quantities.
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• Zeolites are a type of aluminosilicate 
with a three-dimensional framework 
structure 

• Various parent zeolites exist, 
distinguished by differences in their Si/
Al ratios and framework structures. 

• It is classified as a so-called powder. 
• Silver-ion-exchange zeolites are being 
studied for radon removal[3][4].

• It is prepared by introducing copper ions into the 
parent zeolite via ion exchange. 

• A material with unique adsorption capabilities that 
are impossible for copper ions alone. 

• A monovalent copper (Cu+) ion-exchanged zeolite 
based on MFI-type zeolite (Si/Al = 14.5) adsorbs 
xenon even at room temperature[5]. 

• Research on recovering xenon adsorbed onto copper-
ion-exchange zeolites has not yet progressed. 

• We aim to recover trace amounts of xenon present in 
the air using copper-ion-exchanged zeolite.
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Copper-Ion-Exchanged Zeolites

• Since divalent copper ion-exchanged zeolite (Light blue) does not readily adsorb 
gas, it is necessary to heat it to convert it into monovalent copper ion-exchanged 
zeolite (White).
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• Aqueous copper(II) acetate solution is mixed with the zeolite and stirred for several ten times[6]. 
• In this preparation, divalent copper ions (Cu2+) are formed within the zeolite.
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• The estimated heating time required for 
copper ion-exchanged zeolite is several 
hours at approximately 873 K. 

• We plan to test xenon gas recovery  
using the gas adsorption/desorption 
apparatus.
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