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Hydrogen The main technological approaches to low to near-zero CO, production of hydrogen from
Fossil fuel fossil fuels can be classified into three main groups: (1) coupling hydrogen plants with CO,
CO, capture and storage systems, (2) dissociation of hydrocarbons to hydrogen and carbon, and
Low-carbon (3) integrating hydrogen production processes with non-carbon energy sources such as
Reforming nuclear and solar energy. The objective of this paper is to overview and analyze the current
Nuclear status of existing and emerging technological options and solutions to drastically reducing
Solar the amount of CO, emissions from fossil fuel-based hydrogen manufacturing plants. A

near-to-mid term outlook for low to near-zero CO, hydrogen production from fossil fuels in
the light of new technological trends is examined in this paper.
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Hydrogen production plants as a major source of
CO, emissions

Currently, practically all industrial manufacturing of hydrogen
(globally, about 60 million metric tons per year [1]) is based on
fossil fuels (mainly, natural gas and coal) either directly (i.e.,
using them as a feedstock and process fuel) or indirectly (i.e.,
through the use of fossil fuel-generated electricity). The main
industrial sources of merchant hydrogen are as follows:

e Steam methane reforming (SMR) (globally, about half of all
H, produced)

e Partial oxidation and autothermal reforming

e Steam-oxygen gasification of coal

e Refineries and chemical plants (including chlor-alkali
process) off-gases

e Water electrolysis

e Other minor sources (plasma pyrolysis, residual oil and
biomass gasification, etc)
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