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h interest in studying hydrogen storage materials for fuel 
ell appli
ations. A promising 
lass of physisorbentsfor this purpose is metal-organi
 frameworks, whi
h 
onsist of metal ions bridged by rigid organi
 mole
ules that assemble as highlyporous mole
ular �s
affolds�. We will report on a novel appli
ation of diffuse re�e
tan
e IR spe
tros
opy to probe the ro-vibrationalmodes of mole
ular hydrogen adsorbed within these materials. Experiments with H2 , HD, and D2 illustrate the importan
e of quantumme
hani
al 
onsiderations and the ne
essity for rotational translational 
oupling models. Data reveal the propensity of exposed metalssites to produ
e some of the largest re
orded intera
tion energies with adsorbed hydrogen. This leads to large frequen
y redshifts in theH2 vibrational mode (65 - 130 
m�1) along with a dramati
 in
rease in the overtone intensity. The magnitude of the effe
t is shown tofollow the Irving-Williams sequen
e in whi
h the frequen
y shift for H2 bound to Ni2+ > Co2+ > Zn2+.


