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Engineering application of hydrogen generation in natural environments
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Hydrogen generation during low temperature serpentinization was examined
using various ultramafic rocks obtained from natural environments. The experimental results showed
that unaltered harzburgites produced the highest amounts of hydrogen at 90 degree C. Solution and
solid analyses after the experiments indicates that the high amount of hydrogen production was
caused by precipitation of low-crystalline magnesium silicates (M-S-H), which buffered the pH lower
and promoted dissolution of olive and pyroxene. The precipitation of M-S-H was favored from
solutions with high silica concentrations due to dissolution of pyroxene contained in unaltered
harzburgites. The positive effect of dissolved silica on hydrogen production was confirmed by
addition of silica into the starting materials. Geochemical modeling further suggests that
efficiency for hydrogen production can be improved 100 times when an open-system (i.e., flow-through

type) is applied.
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