Plenary Lecture

ON THE SPONTANEOUS IGNITION OF LIQUID HYDROGEN

Liquid hydrogen is a cryogenic fluid stored at about 20 K (-253°C) that provides a high-density storage
solution, offering significantly greater volumetric energy density than compressed hydrogen gas.

When liquid hydrogen is released onto water or in underwater environments, spontaneous ignition
consistently occurs (a phenomenon also observed with gaseous hydrogen jets under certain conditions).
The underlying mechanisms remain under investigation, with proposed explanations including electrostatic
charge generation from ice particle collisions, interaction with atmospheric electric fields, and other complex
physicochemical phenomena that are not yet fully clarified (that similarly to the spontaneous ignition of
gaseous jet of hydrogen) and will be examined in the plenary lecture. Indeed, understanding these ignition
mechanisms is critical for the safe development and deployment of hydrogen-based energy systems,
particularly for storage, transportation, and applications.
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