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Synopsis
Among 101 countries, Singapore was ranked 34 in Energy Trilemma Index 2021, in which the country
scored D in Energy Security unveiling its vulnerability in energy security. Along with energy security
and environmental sustainability, the speaker will share the energy plan of the country and the
importance of emerging low-carbon alternative energy including hydrogen in addressing the local and
global issues. Hydrogen Economy has been emerged strongly as a vision not only to decarbonize the
global economy but offering energy security solution as hydrogen can be derived from almost any
hydrogen containing sources such as water. When hydrogen is oxidized to produce energy, it releases
water as the sole by-product. Hydrogen Economy is not an easily understood concept, not to mention
the challenges in implementing it at scale because it involves two separate supply chains, i.e., the
hydrogen supply and the energy conversion system supply. Only when the two supply chains are met
with affordable costs of hydrogen and energy conversion system, then hydrogen economy can fully
take off. In a renewable energy scarce country such as Singapore, the use of renewable energy to
produce hydrogen is limited, while importing hydrogen from overseas is not cost effective at present.
Currently, steam methane reforming (SMR) is one the most popular and cost-effective hydrogen
production technologies globally. However, the process emits significant amount of CO2 that go
against the carbon reduction intent. Carbon Capture and Sequestration (CCS) is not always
implementable in country such as Singapore due to its geographical constraint. The alternative is to
split methane (or natural gas) into turquoise hydrogen and solid carbon, producing no or negligible
CO2. The splitting process is either by direct thermal decomposition of methane or by catalytic
decomposition of methane, generally known as methane cracking or methane pyrolysis. This keynote
speech is focused on methane cracking technology, including its challenges and opportunities.
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