Dr Ian Flint on the evolving
global graphene and graphite
market
Dr Ian Flint, Senior Editor at InvestorIntel in an interview
with InvestorIntel’s Kelly Bird discuss the graphite and
graphene market. Ian explains that exploration companies in
the graphite sector racing towards production are realizing
that they have to do more than produce graphite. In fact they
are they are more of a processor and intermediary for
applications. For example, lithium-ion battery companies do
not buy graphite off the shelf, they must collaborate to
insure that their graphite flake is compatible with the
battery being manufactured before any sales are made. He then
goes on to discuss his advisory roles with CKR Carbon
Corporation (TSXV: CKR), a company focused on mine to market
commercialization of graphite products, and Giyani Metals
Corp. (TSXV: WDG), a junior manganese mining resource company
in South Africa.
Kelly Bird: Tell me what is going on in the graphene market
today?
Ian Flint: There is a number of applications that are being
developed in graphene, for example, into plastics as a
composite. Now you can buy graphene hockey sticks for example.
It is also being put into a lot paints for corrosion
resistance. There is also work being done putting it into
things, like, energy storage and things like that. The same
problem that has been plaguing the graphene market for many
years still exists, which is quality control and a supply of
reliable inexpensive graphene. Until those are solved the
applications grow in slow increment.
Kelly Bird: What about the graphite market?

Ian Flint: The junior companies are slowly learning that to be
into the graphite is you are not a miner. You are a processor
and intermediary to applications as opposed to a mine. The
classic model in which geologists get together and make a
company and sell it to a senior in graphite just does not
work. What you need in graphite is to identify the
applications you are going to sell into then find the graphite
source for that. You have to be prepared to start an operating
company. You have to have the team together to do that. I
think that the junior mining space is recognizing that fact.
There has been a number of strides forward in the industry so
I think it is a positive outlook.
Kelly Bird: Which brings me to my next question, what is the
difference, for those of us who do not know, between synthetic
graphite and real graphite… to access the complete interview,
click here

Doing the math on Tesla’s
potential new demand for
flake graphite
In my June 29th article, I wrote about the tear down of a Chevy
Bolt which had allowed UBS to review the manufacturing cost of
this car’s powertrain lower by $4,600. I also told you they
were expecting Tesla to break-even on the Model 3 at a sticker
price of $41,000 which they deemed likely based on a high take
rate of options.
A lower manufacturing cost for the electric powertrain has
caused UBS to review its 2025 EV market penetration forecast.

They now see it at 14% globally, up from 9% before.
Knowing that the annual global production of new cars is well
over 90M at the moment, it is fair to expect at least 100M by
2025.
An increase of 5% in this forecast is thus 5M of
additional EVs to be produced every year. In its reporting,
UBS also looks at the impact this forecast will have on
battery raw materials such as graphite and lithium.
The UBS Global research report is very impressive.
The
research team looked at pretty much all aspects to be touched
by the electrification of transportation.
The battery raw
materials though were not at the center of the analysis as
they are discussed on a mere two of the 95 pages report. They
evaluate the Bolt’s battery to contain 1.1 kg of graphite per
kWh while it is ~0.9-1 kg per kWh for the lithium carbonate
equivalent.
UBS is bullish on the graphite and lithium demand. By 2025,
they expect the graphite market to grow by 1.7x as per their
base case scenario or by 2.0x if the upside scenario plays
out. For lithium, this is by 4.5x and 7.5x respectively. The
graphite market today is much bigger than the lithium market.
UBS evaluates it at $16.2B while it is $2.7B for lithium.
They do not mention the proportion of each type of graphite in
this total market value. One has to assume that $16.2B is
thus the value of amorphous, flake, vein and synthetic markets
together. The li-ion batteries, however, use a feedstock of a
combination of natural flake graphite and/or synthetic
graphite.
As amorphous and vein graphite demand are not
expected to grow, one can assume that natural flake and
synthetic graphite demands will grow in a higher pace. In the
case of natural graphite, the flakes need to be further
purified, and both natural and synthetic need to be processed
(shaping and coating) to produce anode material. Let’s look
at this for a moment.
The world flake graphite market is roughly 450,000 tonnes on a

yearly basis.
The growth multiple of 1.7x on the total
graphite market by 2025 looks conservative to me when we look
at the combined li-ion battery capacity currently in
construction or expansion around the world.
We know that
Tesla’s Gigafactory 1 in Nevada needs 50 GWh of li-ion packs
as soon as next year. That will give Tesla enough batteries
for a production rate of 500,000 cars. 50 GWh is 50,000,000
kWh.
The rule of thumb we use at Nouveau Monde Graphite
(TSXV: NOU | OTCQB: NMGRF) is 1.2 kg of graphite per kWh, all
li-ion chemistries combined. This type of graphite is the
heavily processed anode material also known as coated
spherical purified graphite (CSPG). Let’s keep things simple
and let’s assume a yield of 50% from the feedstock of flake
graphite when CSPG is produced. The math then tells us Tesla
could consume up to 120,000 tonnes of new supply of flake
graphite as early as 2018. Obviously, this will be split up
with synthetic graphite but I think you get the picture.
Tesla by itself can potentially generate a source of new
demand of 26% with the Gigafactory1 running at 50 GWh as early
as 2018. Musk also said they expect the total capacity of the
fully completed Gigafactory1 to be 150 GWh at the pack level.
The math
50 GWh or 50,000,000 kWh
Multiplied by 1.2 kg of CSPG
Equal 60,000,000 kgs of graphite anode material.
Multiplied by 2 to account for the 50% yield in producing CSPG
from flake graphite.
Equal 120,000,000 kgs or 120,000 tonnes of flake graphite.
We are not even talking about the other 16 Gigafactories that
are either in construction or expansions elsewhere in the
world.
Once completed these 17 Gigafactories will have a
yearly combined potential output of 265 GWh of li-ion

batteries and that capacity will be available by 2021, not
2025. When we do the math on 265 GWh, we get 636,000 tonnes
of potential new flake graphite demand. Fast forward to 2025,
and the UBS forecast of a growth of 1.7x today’s graphite
market appears conservative to me.

