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Natural graphite in clean technologies

Why natural graphite sheet?

Energy requirement during a life cycle
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for evaluating the environmental footprint of a technology!

lllustrative demonstration of the importance of overall impact
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. Higher energy requirement despite
improved efficiency of the product
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Energy requirement

A clean technology is truly clean only if the overall environmental footprint is low

Many technologies rely on parts with high thermal conductivity; aluminum and copper are typically used. ligh thermal conductivity Low material cost Low weight
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= Comprehensive life cycle analyses (LCA) are needed to compare technologies and support long term planning

m LCA can answer practical questions such as: "Are electric vehicles cleaner than internal combustion ones?" or "lIs the carbon footprint of wind
turbines higher than that of coal power plants?”

Energy requirements of primary production
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m Data sources are not consistent in the reported energy metrics

= Some applications such as batteries or fuel
cells require high-purity graphite (up to
99.9995% fixed carbon content)

are used to achieve high purities

= Purification is expected to be the major
source of pollution in graphite production

Har host rock | Soft host rock - graphite st

= Acid, caustic, or high temperature treatments

Electricity generation may or may not be included - caution required to avoid mistakes in comparisons

m Graphite studies:
» vary in the energy requirement metric,
= vary in the scope (e.g. only mining and benefication; purification omitted),
= are foused on graphite for anodes in Li-ion batteries, and
= show low reliability.
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Conclusions

= Assessing the overall energy requirement of a technology requires the
material production data

m Material production data for natural graphite is limited and varies widely

® |nterdisciplinary collaboration between the resource extraction, material
processing, and technology development sectors is needed to perform reliable
LCA studies

®m Energy requirement is only one part of LCA; water requirement, waste
production, emissions, and toxicity of effluents also have to be addressed
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