Hydrogen for Human Consumption
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The future of hydrogen technology is often regarded as the savior of the world where complete
decarbonization is considered a must in the longevity or even continuous existence of mankind. The existence
of all living depends not only on the nontoxic environment but also the availability and quality of food.
Hydrogen has been used for decades in the food industry hydrogenating unsaturated fatty acids into saturated
fats like margarine and butter spreads. Hydrogen itself is not edible and its applications in food production and
preparation are limited, questioning the usability of hydrogen technology in the food industry.

Hydrogen technology is often seen as the solution in carbon free energy production. Most food is not
consumed directly but has been processed requiring energy. Food production, processing and preparation
requires substantial amounts of energy, and the source of that energy defines the carbon footprint of the final
food product.

A solar powered, portable and modular hydrogen technology-based food processing system has been
developed and assembled for studying the usability of hydrogen technology in the food industry. Maillard
reaction is the main reaction that turns raw produce into tasty food, but it requires temperatures of at least 150
°C and therefore a substantial amount of energy. Solar power is usually limited to daytime and requires absence
of overcast, but food preparation cannot be limited by these factors. Using solar power to produce hydrogen
and fuel cells to use produced hydrogen as an energy source allows us to use solar power regardless of the
time or weather conditions. When hydrogen is produced using surplus energy, during sunny and windy days
where high amounts of solar and wind energy are generated, that energy has practically zero carbon footprint.

Hydrogen turns out to be an excellent carrier for storing solar energy and allowing portable use of
solar energy regardless of time or weather and when this energy is used for Maillard reaction, it is delicious.
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