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Abstract: Under the goals of carbon peaking and carbon neutrality, hydrogen (H,) has been
defined as an “ultimate” energy source, due to no pollutions produced and no greenhouse gases (GHG)
emitted. Among others, electrolytic hydrogen production is one of the most potential routes. Electrolytic
hydrogen production depends on clean energy and/or off-peak electricity, and available water sources. On
a global scale, fossil fuels still play a major role (more than 60%) in the total energy consumption. China
even consumes more fossil fuels (80%) in its energy structure. Thus, the energy conversion efficiency of
the electrolytic hydrogen production ae well as the involved carbon discharge should be the priority. In
regard of water sources to be used for electrolytic hydrogen production, the effluent from wastewater
treatment should be preferred over other water sources including groundwater, surface water and seawater.
For this reason, hydrogen factories might be in situ established in cities, but heavily depending on
available energy. Based on energy structure, water sources, economic cost, and environmental impact,

electrolytic hydrogen production was fully evaluated. Although electrolytic hydrogen production has low
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energy conversion efficiency (74.5%-83.0%), it is completely possible to develop it with off-peak

electricity and/or abandoned wind and light energy. Otherwise, about 20% of energy loss during

electrolytic hydrogen production would result in an embarrassed situation that the loss outweighs the gain.
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Fig.1 Schematic diagram of alkaline electrolytic cell

effluent from wastewater treatment;

electrolytic hydrogen production;  energy

water sources selection
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Tab.1 Technical comparison of three different

water electrolysis for hydrogen production
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treatment by different processes
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Tab.3 Qualitative evaluation on the suitability of
different water sources for electrolytic hydrogen

production
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Tab.4 Proportion of water consumption for electrolytic

hydrogen production in water resources
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Tab.5 Water quality required for alkaline electrolytic

hydrogen production and water qualities from

different sources
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Fig.2 Main process of electrolytic hydrogen production
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Fig.3 Distribution of water supply cost of different water

sources between sites A and B
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