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Mine gas explosions present a serious safety threat in

the worldwide mining industry in terms of potential loss
of life, production and financial. The production of
hydrogen by serpentinization in ultramafic-hosted
hydrothermal systems is a well-documented process
that has been studied in the context of the origin of life,
exotic habitats and astrobiology, and hydrothermal
alteration of the ocean floor. This study aims to model
hydrogen generation and potential explosibility
associated to the case study of an underground mine
hosted within mafic rocks.

Hydrogen generation has been calculated by 1/
estimating the exposed surface area of mafic minerals,
e.g. serpentine and olivine, within the mine workings. 2/
by applying experimentally determined alteration rates
allowing us to define a kinetic predictive model of
hydrogen release by serpentinization.

Subsequently  hydrogen explosivity has  been
determined by tracking, within the gas mixture present
in the stopes, the predicted hydrogen proportion in a
hydrogen, nitrogen and oxygen ternary diagram with
respect to their flammability envelope (Dwyer et al,
2003). This potential was further explored in the case of
a simplified atmosphere (O, N2, H, and CO») using the
revised Le Chartier method (Cheng et al. 2012).

The explosibility of the mine gas mixture has been
explored in a sensitivity study of rate dependence and
the results compared to other real-world examples.



