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Recently, Bogdanovic discovered that the elimination
of hydrogen from solid NaAlH, is markedly acceler-
ated and rendered reversible under moderate condi-
tions upon mixing the hydride with a few mole per-
cent of selected transition metal complexes. This was
a revolutionary finding in the area of metal hydrides
as hydrogen cycling at moderate temperatures was un-
precedented for saline hydrides. The hydrogen cy-
cling performance of doped NaAlH, has since been
the subject of intensive investigation. These studies
have led to considerable practical improvements and
it now appears that the doped hydride could possibly
be developed as a viable means for the onboard stor-
age of hydrogen. However, the nature of the dopants
has remained an enigma. Also a fundamental under-
standing of why the hydrogen cycling kinetics are en-
hanced upon doping is lacking. In order to elucidate
the structural changes that occur upon doping, we
have conducted we have conducted X-ray diffraction
and multinuclear solid-state NMR studies. Our results
clearly indicate that, contrary to prior speculation, the
dopants are not segregated, surface localized species
but instead substituted into the bulk hydride lattice.
The X-ray diffraction patterns of NaAlH, doped with
up to 10 mol peaks for the bulk metals or their alu-
minum alloys. Instead the hydride lattice parameters
a and ¢ undergo significant contraction upon 2 mol
doping and then expand as the doping level increases
from 2 to 5 mol These results can be explained by a
model that entails substitution of sodium cations by
variable valance transition metal cations and the cre-
ation of Nat vacancies in the bulk hydride lattice that
will be discussed. In the solid state NMR studies, we
have observed unexpected spectral features that will
be discussed in the context of structural models.



