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PHOTOCHEMICAL AND
THERMOCHEMICAL METHODS

for green hydrogen generation

Hydrogen is an emerging renewable energy carrier to reduce the
massive utilization of fossil fuels and associated environmental
problems. Clean and green hydrogen can be generated by water
splitting. Thermochemical, photochemical, photo-electrochemical,
and PV electrolysis are some of the approaches actively pursued for
generating green hydrogen.

Polymeric graphitic carbon nitride (g-C,N,) with band gap of ~2.7 eV
is a stable non-toxic photoactive material to harvest solar photons
from UV to visible range. The band gap of g-C,N, is tunable by doping
benzene and pyrimidine rings to extend the T]-conjugation and which
results in increased water splitting activity without using sacrificial
agents. Nitrogen-rich g-C,_ N, _ derivatives synthesized by solid-gas
interface method also show higher photocatalytic water splitting
ability.

Water can be split to produce hydrogen by thermochemical
solid-steam reactions at high temperatures (~1000 "C). Oxygen is
extracted from H,0 by oxygen vacancies created by the pre-reduction
of ceramic materials to produce green hydrogen. Thermochemical
production of green hydrogen using ferrous scrap materials has been
demonstrated using home-built thermochemical reactor. The
learnings in pursuing this research will be shared in this talk.
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