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Soft Matter

Pt particles for commercial 10 wt % Pt/C (E-TEK) and  
40 wt % Pt/C (JM), determined by SAXS analysis, were  
1.6 nm and 2.4 nm, respectively.  The carbon black (E-TEK, 
with a measured BET SSA of ~200 m2/g) has a smooth sur-
face.  The active carbon (SC, with a measured BET SSA of 
~1000 m2/g) additionally consists of a dense branch (frac-
tal-like) network of nanopore channels (~ 1.4 nm in width), 
which is evidenced by the power-law characteristics of the 
SAXS profile.  This result suggests that the porous carbon 
support with high SSA has an open pore channel network, 
thereby providing more sites and effective pathways for 
the migration of spiltover hydrogen atoms to the IRMOF-8 
and hence leading to higher hydrogen uptake than the 
usual carbon black.  The spillover mechanism and the as-
sociated various structures from the atomic scale to global 
scale is schematically illustrated in Fig. 2.

In conclusion, the optimization of the structures of 
the imperfect lattice and pore network can significantly 
facilitate the spillover and thus enhance the RT hydrogen 
uptake at moderate pressures, up to an amount of 
full coverage of hydrogen in the MOF (i.e., theoretical 
maximum storage), regardless of the total SSA value and 
micropore volume.  Our results suggests that a further 
enhancement in RT hydrogen storage via bridged spillover 
not only depends on the development of new MOF 
materials but also on the control of the lattice defects and 
pore network structure associated with the MOF crystal, 
which can be optimized by synthesis conditions.
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Fig. 2:	 Schematic representation of various structures 
involved in spillover from atomic scale to global 
scale.
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