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Global Population
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Population Impacts

* Fertilisers for “foods” ~2% gas use
globally ... most important use

e Unfortunately, more people tends to
lead to more pollution

Manufacturing Energy
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JM In Global Environment

» Johnson Matthey invented emission control device
technology for automobiles

» Catalyst technologies are used to reduce the
environmental impacts from a range of duties
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Reactions in Automotive Technologies

“‘Developing, Manufacturing and Selling catalysts for the removal
of pollutants from the exhausts of internal combustion engines.”
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Automotive Emissions SCR

» Latest generation of standards (eg EURO 5) have
even stricter emission limits

* Requires use of Ammonia derivatives such as
AdBlue® (32% Urea Solution) in SCR technology
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GHGs Relevant to Ammonia Process

Nitrous oxide
(N20)
GWP: 310

Carbon dioxide
(CO,) GWP: 1

Methane (CH,)
GWP: 21

Main Greenhouse gases released by the ammonia related industries
are CO, and N,O (via nitric acid)...a lot of CH, is used but not released!

For a given feedstock, process efficiency has the biggest impact
on CO, levels emitted
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Ammonia Process Efficiency History
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In 100 years the industry has achieved a huge improvement
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Johnson Matthey UK Orientation
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Billingham History in Ammonia

» Forefront of various industry developments
— 1920s: early production

— 1950s: difficult naphtha reforming, gas & LPG
conversions

1960s: 3 x 1000 mtpd NH; plants built

1970s: site was world’s largest NH; producer
1980s: low pressure synthesis development
2000s: world’s largest plant designed by JM/Uhde
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History of Billingham Site — 1920s
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What was the process like then?
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Economy of Scale Improvements

Plant Capacity vs Time
Uhde @ Katalco”
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Region Energy Efficiency
Operating (GJIt NH,)
Most plants Energy loss to inefficient level
operate in this equipment, poor design, energy Western Europe 35.0
region limited heat recovery, X
other factors. North America 37.9
Former Soviet Union 39.9
- Central Europe 43.6
28.0 GJ/mt Energy loss to process Practical a
irreversibility, non- minimum China 48.8
standard conditions and energy .
byproducts India 40.0
Other Asia 37.0
18.6 GJ/mt Theoretical . -
minimum Latin America 36.0
energy Africa 36.0
Energy based on ideal -
chemical reactions, Middle East 36.0
100% yield, standard Oceania 36.0
state and
irreversibility World Average 41.6
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