
Nanocomposites and nanomaterials 

Sorption of hydrogen by quartz aerogel at low temperatures 
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The sorption and subsequent desorption of hydrogen gas by quartz aerogel [1] 

sample has been investigated in the temperature range 7–95 K by method of 

thermo-programmed desorption. In whole temperature range of the studies, 

physical sorption of hydrogen by the sample was observed, due to the weak van der 

Waals interaction of hydrogen molecules with quartz pore walls of the sample. The 

total capacity of the aerogel sample with due to hydrogen was ~ 1.5% by mass. It is 

determined that as the temperature of the sample decreases from 95 to 60 K, the 

characteristic times of hydrogen sorption by quartz airgel increase, which is typical 

for thermally activated diffusion (Ea≈408 K). In the temperature range 15–45 K the 

characteristic times of H2 sorption weakly depended on temperature, which is 

presumably due to the predominance of the diffusion tunneling mechanism over 

the thermoactivation mechanism. Below 15 K the characteristic sorption times 

increase with decreasing temperature, which can be explained by the formation of a 

monolayer of H2 molecules on the surface of aerogel grains. 
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