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Integration and scale — added complexity & opportunity
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Integration and scale — added complexity & opportunity
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Today...optimized around the current feedstocks
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JM global methanol experience

JM’s technology and catalysts provides the world’s
leading process for production of methanol from
syngas

« JM have for > 60 years supplied the methanol
industry with leading technology and catalysts.

« Licensed into over 100 plants in 35 countries.

« 60 million tonnes per annum of licensed methanol
capacity.

« Same technology applied to conventional syngas
and CO2 + green hydrogen

JM




Haru Oni e-fuels project - Chile

« JM technology selected for world’s first
climate neutral methanol plant

« Demonstrate technology for world's first.large-
scale commercial plant produfngpl’lﬁ‘éFe
neutral e-methanol and e-gasoline from
| green hydrogen and CO2 recovered by
% = dgect air capture

-+ 900, OOGlltreof‘methanol produced per
— = _r::.-_ 2’ EVRCE ' i 2 '

——
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FT SAF - Diesel Flowsheet

naphtha
purified crude FT : diesel
syngas generation syngas Fischer-Tropsch products product upgrading kerosene

formi WGS synthesis (hydro-
(rego;:#it/i:n) / y I ‘Iiv:():( processing/fractionation)

hydrogen

offsites and utilities (including ASU) BP/IM license

For natural gas / CO, feedstocks JM also provides the syngas generation technology and catalysts
For MSW, biomass and coal feedstocks, JM can provide the secondary gas clean-up

J M Confidential
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JM’s FT CANS™: waste to aviation fuel In partnership with {:}

180 sustainable flights
between London and
New York per year

Novel reactor and Renewable transportation fuel
catalyst design from municipal solid waste

JM ;




JM’s Reverse Water Gas Shift technology (HyCOgen™)

> JM is a world-leader in syngas generation technologies and syngas applications
> Water Gas Shift reaction technology well known and practiced by JM

» Reverse Water Gas Shift (RWGS) reaction is an endothermic reaction requiring high
temperatures to drive conversion

H> + CO2 —- H20 + CO

» JM has extensive expertise and experience in addressing the challenges associated with the
rWGS technology, including:

High temperature operation
Heat integration
Complex metallurgy

Optimum use of different catalysts

> JM has developed the HyCOgen™ technology, optimised for integration with FT synthesis

J M © Johnson Matthey PLC, 2020 g



JM is enabling sustainable and efficient waste, biomass and power-to-x
transformations by leveraging its core expertise in the syngas value chain
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Tomorrow...added complexity with R&D enabled new feedstocks
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The Future...requires R&D
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