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New Possibilities for Understanding Complex Metal Hydrides via Quasi-Elastic Neutron Scattering (QENS)
Studies
The dynamics of hydrogen in 4 mol % TiCl3-doped NaAlH4 which was then confined within the
mesoporous SBA-15 was studied using quasi-elastic neutron scattering (QENS) technique. Results
show that a higher fraction of hydrogen is mobile within the nanoconfined systems relative to bulk
TiCl3-doped NaAlH4. However, the overall motion of hydrogen was localized and the nanostructured
Ti-doped NaAlH4 exhibited mobility than the bulk (not nanostructured) materials of the same
composition. Data were collected on both a time of flight spectrometer (Disc Chopper Spectrometer
or DSC) and a backscattering instrument (High Flux Backscattering Spectrometer or HFBS). Around
65% to 75% of all available hydrogen atoms are mobile at 400K while participating in short-range
dynamics. However, less than 10% hydrogen was mobile at higher temperatures of 420K and 450K,
possibly because the higher temperatures lead the formation of phases which tightly bind the
hydrogen within the lattice. The quasi-elastic signal from bulk (not nanostructured) Ti-doped NaAlH4 shows lattice diffusion type
behavior. Around 15% of hydrogen participate in motion at 400K (relative to 2.5% mobile hydrogen in bulk Ti-doped NaAlH4 at 450K).
The nanostructured samples demonstrated jump lengths of 2.78 Å, which compares well with bulk Ti-doped NaAlH4 jump lengths of 2.6
Å. Differential scanning calorimetry data indicates that desorption from the nanoconfined Ti-doped NaAlH4 occurs at ~100oC (in
agreement with other reports for nanostructured hydrides). This talk will review the benefits of using QENS to address hydrogen
mobility.
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