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Water electrolysis is one of the most “green” approaches for producing hydrogen (H2) as a fuel 
source. As a key issue in the operation of the International Space Station and the mission to Mars, 
water electrolysis is utilized as a regenerative life support system and is part of the energy conversion 
system. The behavior of gas bubbles in water electrolysis is a typical interfacial phenomenon. Many 
experiments including optical, acoustical, and other approaches (e.g., electricalimpedance), have 
been performed to determine the bubble size distribution in samples of water. Here, we show that 
nanotransistors, so small that they can be considered as 0D, can be used to transform energy lost 
during bubbles emission into electrical pulses.1 This system doesn’t require light, is sensitive to a 
single bubble, and has no intrinsic limitation in bubble size. 

By using this system, these punctual sensors are buried under a micro- “bath” integrated on a silicon 
chip. At the opposite to more conventional 2D or nanowires (1D), these 0D transistors are very 
sensitive to salts concentration. Therefore, salt concentrations fluctuations induced during one by one 
bubble emission are detected on the form of electrical pulses. Considering that 2 millions 0D 
transistors could fit within this micro-bath, impulsions of a power of 500 µW could be generated 
with a 99% efficiency (electrolysis consuming 1 µW). 

These results could have a variety of applications from autonomous integrated circuits to physiology, 
electrical pulses having an amplitude similar to that of action potential in a neuron.  
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