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Hydrogen storage materials with low desorption temperature (Td), preferably around 

room temperature (RT), are highly desirable for the advanced fuel cell system in the future 

automobiles. Among several candidates, magnesium hydride, MgH2, has a unique position, 

because Td is lowered by about 200 K, resulting in Td=470 K, by milling with a small amount 

of Nb2O5 powder [1]. In order to study the mechanism of the decrease in Td with milling, we 

have measured +SR spectra for “as prepared” MgH2 and MgH2 milled with 5wt% Nb2O5.  

Well below Td, the zero field +SR-spectrum exhibits a static Kubo-Toyabe behavior due 

to a nuclear magnetic field of 1H for both samples. However, as T approaches to Td, the 

spectrum becomes dynamic, indicating diffusion of liberated H+ and + in the sample. For the 

“as prepared” sample, the relaxation rate (TF) of weak transverse field +SR, which 

corresponds to the line width of H-NMR, is independent of T until below the vicinity of Td. 

And, the hopping rate ( is very low up to Td. For the milled sample, on the other hand, as T 

increases from RT, TF gradually decreases and  drastically increases particularly above 400 

K, which is lower than Td by ~100 K. This suggests that H-diffusion in MgH2 plays a 

significant role to determine Td, as in the case for LiAlH4 [2] and M(BH4)n [3].  

Furthermore, we have measured the pressure in the sample space, which is evacuated by 

a turbo-molecular pump, during the +SR measurements, namely, an attempt for “in situ +SR 

measurements”. We have clearly observed the increase in pressure due to the hydrogen 

desorption from the milled MgH2 sample. Simultaneously, we have found that  starts to 

increase, while TF starts to decrease as motional narrowing due to the desorption reaction. 
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