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NREL Develops Accelerated Sample Activation Process for
Hydrogen Storage Materials

Project: Hydrogen Sorption Center of Excellence — Hydrogen Sorption via Spillover

NREL Team: Hydrogen Storage
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Accomplishment: NREL developed a new sample activation process that reduces the time to prepare samples
for measurement of hydrogen storage from several days to five minutes and provides more uniform samples.
Using this new technique, NREL measured hydrogen storage via the “spillover” process consistent with results
first published by another U.S. Department of Energy (DOE) Hydrogen Sorption Center of Excellence member, the

University of Michigan (first reported in January 2009).

NREL’s work on hydrogen storage spillover materials, led by Dr. Tom Gennett, focused on a new, simple
microwave activation process. Using this process, NREL demonstrated at low pressure a room temperature
capacity that doubled previous in-house results. Specifically, the NREL team observed a capacity of 0.2 wt % at
2 bar on platinum-activated carbon samples; the unactivated sample had a capacity of only 0.02 wt %. The
graph on this page shows cumulative NREL data for various spillover samples. NREL also significantly
increased the adsorption kinetics of spillover samples by increasing the initial exposure pressure. NREL can
achieve 83% of full capacity in 5 minutes at 42 bar.

Context: Previously, Professor Ralph Yang’s group at the University of Michigan reported the highest low-
pressure spillover result on an activated carbon sample with a value of 0.08 wt %. The NREL result more than
doubles the previous capacity. The University of Michigan previously reported that 83% capacity was achievable
in 20 minutes. NREL’s result improves this rate by a factor of four. Finally, NREL’s activation process reduces
sample preparation time from days to minutes.

Applicable DOE Technical Target: DOE 2010 rate (3 minute system fill time for 5 kg) and capacity (0.06 kg
H./kg system and 0.045 kg H,/L system) targets for hydrogen storage.

Significance of Accomplishment:
Based on the new enhanced kinetics,
it should be possible to charge a
spillover sample that is fully saturated
to 6.6 wt % in 5 minutes at ~100 bar
and at room temperature. Thus, the
new results indicate that the spillover
process may meet the 2010
gravimetric targets and approach the
2010 rate targets. Additionally,
assuming a realistic density of the
carbon material of 1 g/cm3, it would be
possible to exceed the 2010
volumetric targets with a value of 0.06
kg HJ/L system.
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