Lithium by the numbers, 1is
there enough to deal with
battery-powered electric
vehicle demand?
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Understanding the looming lithium supply crisis is perhaps the
cure for the environmentalists’ movement’s bipolar approach to
the profligate use of critical materials. On the one hand, they
want to believe that everyone can have an electric car and on
the other hand they refuse to understand the practical and
economic limits of natural resource recovery and fabrication for
use.

The earth’s resources available to us are only those we can
afford to recover because we get more value from them than the
cost of obtaining them. Up until now the actual use per person
of critical technology metals has been small enough so that the
extremely high cost of obtaining them and processing them into
useful forms can be distributed widely enough across their end-
uses in the market to justify and recover that cost.

This distributed cost of critical technology metals has served
to make the use cost per manufactured product low enough to
enable the mass production and use of miniaturized electronic
devices such as mobile phones, personal computers, and
entertainment devices accessible almost universally across the
contemporary economic classes of mankind.

The rechargeable lithium-ion battery and the miniaturization of
electronics, so that on an individual basis they use very little
power and very little material, and so can be kept operating for
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hours, even days, has severed the need for massive devices using
large amounts of materials and needing to be wired to a main
power distribution hub (a wired home, fed from the grid, with
wall sockets).

Rechargeable batteries themselves underwent a long evolution
from the lead-acid behemoths to nickel-iron, nickel-cadmium,
nickel metal hydride (rare earth based), to today’s lithium-ion
chemistry. Each step in the evolution of rechargeable batteries
allowed for smaller lower mass devices delivering the same
power.

But, with the advent of the battery-powered electric vehicle
(BEV) a threshold has been approached. The barrier to the
widespread manufacturing and use of BEVs is the need for
kilograms, not grams, per BEV, certainly of lithium and probably
of copper, nickel, cobalt, and the magnet rare earths, in that
order. Moving one or two tons of steel up to 500 km before its
power source needs to be refreshed requires an irreducible
minimum of scarce raw materials. That “minimum” in the case of
lithium is thousands of times more mass than are needed to power
a mobile phone for days!

The accessible and economically available resources of those
metals simply do not exist on the scale that would be required
to convert even the contemporary global internal combustion
engine (ICE) transportation fleets of 1.5 billion motor vehicles
alone, to BEVs.

The case of lithium is the one I will discuss here because its
supply is the necessary prerequisite for a BEV revolution.

There is not enough lithium produced today to convert more than
a tiny fraction of the global fossil-fueled internal combustion
engine fleet of cars, trucks, railroad engines, boats and ships,
aircraft, home utilities (generators), and industrial equipment
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(earth movers, trains, lift-trucks, etc) to rechargeable battery
electric power. In addition, the other existing uses of
rechargeable lithium-ion batteries for personal electronics,
such as mobile phones, personal computers, digital cameras, play
stations, and other toys need a significant fraction of global
lithium production, and the use of lithium-ion batteries for
stationary storage also needs a growing fraction of global
production.

So, how much lithium is there actually for BEV manufacturing now
and in the future, and just where, geographically, can and will
that manufacture take place?

The electronic properties of lithium require that it takes 160g
of lithium, measured as metal, to have one kilowatt hour of
storage. Therefore a 100-kWh lithium-ion battery needs 16 kg of
lithium. This is the irreducible minimum amount of lithium
required to move two tons of steel on low friction tires at 60
kph for 500 km.

Global production of lithium in 2020 was 86,000 tons, or
86,000,000 kg, measured as metal.

If ALL the lithium produced in 2020 had been used to make 100
kWh batteries for BEVs then a total of 5.375 million such
vehicles could have been (but were not) built.

But, according to the USGS, the use of lithium for batteries in
2020 was just 65% of global production.

So, only 56,000,000 kg were turned into batteries, so if this
were entirely devoted to 100 kWh units for vehicles then 3.5
million could have been built.

Global production of vehicles in 2020 was 78,000,000 units, but
the average of the three previous years was 95,000,000, so 2020



was an anomaly due to Covid.

One more thing: What percentage of global lithium for batteries
is available outside of China? The answer is 40%. China today
processes 60% of global lithium into battery and other use
grades and produces 82% of the Li-ion batteries manufactured.

Therefore, the world is today totally dependent upon Chinese
owned or based manufacturers for its supply of lithium chemicals
used in batteries and for lithium-ion batteries of all types for
all uses!

It is predicted that China will produce only 50% of lithium-ion
batteries for BEVs by the end of the decade, but predictions as
to the percentage of lithium processing that will be done in
China are less optimistic.

Today’s Llithium producers say that they can double annual
lithium production by 2025 to, perhaps, 200,000 tpa, measured as
Lithium. I'm going to predict that lithium used for vehicle
batteries will reach 75% of that total by 2025. But China will
still process 60% of all the lithium for batteries, so that if
all of the Chinese lithium industry’s output were devoted to
BEVs then the 120,000,000 kg of Lithium produced could be used
to make 7.5 million vehicles leaving the rest of the world with
just enough lithium for about 2 million BEVs.

The Chinese have mandated that 20% of their new vehicle
production in 2025 be BEVs. This would be about 5 million BEVs.
Thus the rest of the world will be left with just enough lithium
to make 4.5 million BEVs. This means that Chinese BEVs as a
proportion of total OEM automotive production will be 20% while
the rest of the world will have an aggregate 7% proportion. I
predict that the European and Japanese automakers will produce
the lion’s share of non-Chinese BEVs with most of the American
OEM domestic production being that of Tesla.



The nonsensical, really just ignorant, predictions of the
financial analysts of skyrocketing production of lithium are not
even remotely possible due to the unbearable costs of increasing
production from declining grade deposits and the fantasies of
large high-grade new deposits being miraculously found and
developed. All of this while keeping lithium prices in line, of
course.

The financialization of the stock market is now complete. Value
has been divorced entirely from momentum.

Until politicians wake up to the fact that they are being played
by the financializers investing in lithium and other “battery
metals” will be a good idea, since the supply can never meet the
(political) demand.

Rare earths, by contrast, will always be a good investment,
because personal motor transportation will always use rare earth
permanent magnets and to get the best mileage per kWh the
lightest traction motors for vehicles will always be the rare
earth permanent magnet type.

More on this next week...
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