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® for grid-level storage, battery vs combustion
(diesel & natural gas) = need to think differently

® today’s Li-ion batteries fail on cost and lifetime

® confine chemistry to earth-abundant elements

= to make it dirt cheap, make it out of dirt!
preferably local dirt

® and make it easy to manufacture
= design holistically
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= pose the right question

® look at the economy of scale of modern electrometallurgy:
= aluminium smelter

= pauxite, carbon, 13 kWh electricity / kg metal product,
$5000 / tonne capital cost

= dirt to metal < $1.00 / kg



a modern aluminium smelter

Charles Martin Hall, USA
Paul L.T. Heroult, France

1886

photo credit: “Phase Il Makes Alouette the Largest Primary Aluminum Producer in the Americas,” Light Metal Age, February 2000.



-d magnesium

molten salt electrolyte



| iquid Metal Battery Team at MIT (summer 2007)



nome:
coupled with community:
solar mini-grid



QUi
iquid Metal Battery Team at MIT (summer 2010)
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Iquid metal battery status report




unparalleled service lifetime

® fade rate is ~0.00009%/cycle

Initial capacity
after 10 years of
daily cycling

> 80% Initial capacity
after of
daily cycling
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grid-level storage



® temperature: fow high
® scaling: mahky fewer
® human resources: expers Novices



Culture eats strategy for breakfast.
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