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d Hydrogen, as a versatile energy source, is widely applied in oil refining, chemical production, and iron and steel production, and has also

drawn significant attention to tackle various critical energy challenges

dSteam Methane Reforming (SMR) is the dominant and commercial technology used for decades for hydrogen production, which Is also a large emitter of
CO,- around 2.6% of the global CO, emissions in 2019.

dSorption Enhanced Steam Reforming (SE-SMR) is an innovative technology to use the pre-combustion CO, capture to produce the decarbonised, high
purity H,.

dTechno-economic analysis of six different SE-SMR configurations has been conducted to evaluate their potential in low-carbon and carbon-negative

hydrogen production.

Methodology

Case 1A: SE-SMR with indirect air-natural gas combustion calciner >The process modelling and mass-energy balance calculations used

Case 1B: SE-SMR with Indirect air-biomass combustion calciner for the techno-economic analysis were performed by Aspen Plus

Case 2A: SE-SMR with indirect oxy-natural gas combustion calciner V10

Case 2B: SE-SMR with indirect oxy-biomass combustion calciner > A chemical plant cost estimation methodology developed by Sinnott

Case 3A: SE-SMR with indirect chemical-looping combustion of natural gas calciner et al. [1] for calculating the capital and operating costs is employed.

Case 3B: SE-SMR with indirect chemical-looping combustion of biomass calciner
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d The results revealed that the proposed systems were comparable with conventional steam methane reforming (SMR) with carbon capture and storage (CCS).

 The LCOH of the proposed SE-SMR plants ranged from £1.90-2.80/kg, and the costs of CO, avoided ranged from £33-69/tonne.

J By applying a carbon price (£16/tonne CO,), the costs of CO, avoided for the proposed SE-SMR processes could be significantly reduced.

 The results provide flexible options for blue and carbon-negative H, production.
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