
Generation of Solar Hydrogen

This is a multi-institutional research project undertaken by a consortium comprising IIT
Kanpur, IIT Madras, Dayalbagh Educational Institute Agra, IIT Jodhpur, CECRI, Karaikudi
and BARC, Mumbai. The effort was initiated and supported by the Technology Systems
Development Program of DST, New Delhi. The project aims at developing scalable designs
of solar hydrogen generation systems using multiple technologies. Besides bridging the
technical challenges that exists at multiple lengths scales in the development of a solar energy
conversion technology, the initiative was planned to bridge the complementary strengths of
universities and national laboratories so as to map the laboratory-scale prototype to the
corresponding field-scale device.

As a result of the collaboration, modular prototypes have been fabricated into which
functional materials have been integrated. These prototypes are also being replicated for large
area solar energy conversion to hydrogen. The central emphasis of the project has been to
design, synthesize and characterize the best possible solar-chemical-materials combination
suitable for large scale applications. The goal is to integrate these materials into a
photoreactor to generate hydrogen and oxygen with water as the feed. Materials close to
international standards and general heuristics for material design have been developed. Apart
from the photocatalytic and photo-electrocatalytic route, an electrolyzer integrated to
photovoltaic modules has also been fabricated. Catalyst materials for sulfuric acid
decomposition and electrode materials for aqueous SO2 electrolysis that serve to complete
the solar-thermochemical route for hydrogen generation have been identified.

R & D output at multiple-length scales: (a) Solar-H2 process flowsheet; (b) Material design
involving native/non-native heterostructures to promote electron-hole separation; (c)
Functionalization of material to make a “white” transition metal oxide to “black” thereby
increasing the photon absorption cross-section; (d) Sulphuric acid electrolyzer; and (e)
Hybrid-organic-metallic alloy for H2 storage.
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Scientists participating in the project are listed below

Publications arising from the project are listed below. These publications can be seen in the
accompanying document.
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