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ABSTRACT. Molecular sieves and active carbon were used for the hydrogen isotope adsorption. The adsorption process occurred at liquid nitrogen temperature. The commercial zeolites have the same properties as natural zeolites, but they have a regular pore structure. They also have affinity for molecules with different size and defined shapes. Experimental results obtained at liquid nitrogen (77.4K) revealed the efficiency of the active carbon and zeolitic sieves for temporary storage of hydrogen isotopes. The storage of hydrogen isotopes in hydride form is considered being very practical from the point of view of a large storage capacity. The reason for this is that the reaction between hydrogen isotopes and many hydrides forming metals is spontaneous at room temperature yielding hydrides of low dissociation pressure at the ambient temperature. 
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Adsorption of hydrogen isotopes on zeolitic sieves and active carbon 

For the transportation without losses of hydrogen isotopes the necessity of their storage occures. It is necessary to take into account a series of special requirements in the case of the transportation of radioactive mixtures of hydrogen isotopes.


Zeolites are important materials used for the adsorption of hydrogen isotopes because they have a high adsorption capacity, are stable to radiolysis under the tritium radiation and they are more accessible than metals and intermetallic compounds.

We study the adsorption propereties of synthetic zeolites in a wide range of temperature and pressure. We used molecular sieves 4A, 5A and active carbon. The 4A and 5A zeolites have a tridimensional structure with 11.4Å diameter. When the hydration water is eliminated, the material has a porous structure. The porous volume represents 45% of the overall zeolite volume for 4A and 5A. The activation temperature of the zeolite and carbon is very important to obtain a high adsorption capacity. If the temperature used for the activation is small, the structural water will not be eliminated and the adsorption capacity will be low. The excessive temperature will destroy the porous structure.

Physical adsorption process of hydrogen isotopes was obtained at the liquid nitrogen temperature (77.4K). The entrance flux gas in the adsorption system is composed of dry deuterium and protium. This mixture is cooled in liquid nitrogen and then is passed on the adsorbent getter at the same temperature (77.4K).  The flux of the gas in the adsorbent getter is 5 and 72 l/h (witch correspond 0.008 and 0.134 velocity of discharge). 
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Deuterium adsorbtion on the 5A molecular sieve

The adsorption capacity for hydrogen isotopes was calculated with the relation: 

A = Vads/m  (cm3/g)

In the next table, the adsorption capacity and efficiency for different materials used in ours experiments are presented:

Adsorbent
T (K)
Q (l/h)
A (cm3/g)

Active carbon (IPMP Buzau, Romania)
77.4


5.90


79.443

Molecular sieve 4A
77.4

77.4
8.18

10.28
1.315

1.615

Molecular sieve 5A
77.4

77.4

77.4
8.00

9.47

11.25
1.226

1.456

1.340
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Deuterium adsorption on the 4A molecular sieve





Deuterium adsorption on active carbon
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