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Benchmark Mineral Intelligence is proud to announce its inaugural
World Tour 2015 - Battery Raw Materials | Supply Chain 20/20.
The Benchmark | World Tour 2015 will take place between September
and October 2015 across 8 financial hubs over 4 continents.
Hear from Benchmark's independent analysts and public companies on
the future of the battery industry and the minerals that supply it:
graphite, lithium, cobalt and vanadium.
Topics will include:
•
What role do critical minerals play in batteries?
•
How much graphite, lithium, cobalt and vanadium will be
needed and when?
•
At what rate will electric vehicles and utility storage take off?
•
What opportunities/challenges will the emergence of major
new markets bring?
Between September and October 2015, the Benchmark | World Tour
2015 will be visiting: London, New York, Toronto, Vancouver, Hong Kong,
Tokyo, Sydney and Melbourne.

CALL FOR SPONSORS:
There are opportunities for a limited number

companies to speak and sponsor the event.
Contact us today:
Simon Moores - Managing Director
smoores@benchmarkminerals.com
+44 20 3751 0357
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High grade, large flake graphite.
Specialising in Tanzania.
At IMX Resources, we have been operating successfully in Tanzania
for over 15 years, discovering and developing significant new
mineral deposits and maintaining strong community relationships.
We are developing our Chilalo deposit into a 50,000 tpa high-grade
flake graphite mine starting in Q2 2017.
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NECESSITY.
THE MOTHER OF
INVENTION.

What would you do if you had a globally-significant lithium resource, but conventional
downstream processing technology meant lithium hydroxide unit costs were
unsustainable for the emerging EV industry? You’d invent a better solution.
Introducing ELi, a patented world-first downstream processing technology for
producing high-purity lithium battery feedstock. ELi is the foundation for Neometals
cost effective new high-purity lithium hydroxide business.
ELi changes the game. It turns the cost advantage that brine resources have enjoyed
over hardrock on its head. Lithium hydroxide can now be produced from hardrock at
production costs only dreamed of before. For brine resources, it can be a similar story.
ELi eliminates soda ash from the conventional process and the bottom-line.
All using state-of-the-art technologies commercialised in other global industries.
The environmental benefits are also significant, but we think you get the picture.
There’s more to this story. If you’d like to learn more about the ELi process and how
the game has changed forever, visit www.neometals.com.au
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Battery demand for cobalt has increased threefold in five years. With new megafactories using
cobalt cathodes being built in the face of falling
supply, Andrew Miller investigates whether the
industry can handle another price shock that
would derail its role in the lithium-ion revolution

Rare Earths: Setting the Tone
Rare earth elements
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become the most
critical of all
minerals. Clint Cox
profiles today’s
markets and the
questions to ask
when developing
new sources for
these critical
elements

Changing art of moving minerals

50

Logistics provides the crucial link between a
mineral’s mine and market. But with global raw
materials evolving quicker than ever before,
is this mature industry ready for modern day
demands?
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COMMENT
Source: The Enough Project

Tin ore in
the DRC

Europe’s conflict conundrum
The EU will have to tread carefully when considering which minerals and
countries to include in its upcoming conflict minerals legislation.
Many of these industries are niche and inflexible meaning any swift
and significant change will likely have a negative impact on the EU and
on the source country that the legislation is designed to clean up.
For example, the Democratic Republic of Congo relies heavily on
income from mining copper, tin, tantalum and cobalt. Not all raw
materials exported from the Congo, or central Africa for that matter, are
associated with armed rebel groups.
European lawmakers have to be careful not to discriminate against
these legitimate sources.
Before enacting the legislation, they should look at each mineral
industry individually and the role played by the country under ``
scrutiny. For example, 55% of cobalt concentrate comes from the Congo,
while 60% of flake graphite and 85% of rare earth elements are from
China.
All are key ingredients in the technologies we use on a daily basis, yet
there are no major replacements for supply from these areas in the short
term.
Adding the “conflict” label to either minerals or countries could badly
disrupt these small industries, causing supply shortages, price spikes
and ultimately having a negative impact on western end users.
There is also a huge risk of developing a toxic reputation for countries
like the Congo, destroying their main source of revenue, and making the
conflict much worse.
These central African mining areas are vast and fragmented: hundreds
of mines operate to feed raw material concentrate to the country’s
smelters, which produce metal for export. Local economies and workers
rely on this as their only source of income.
Western legislation will have to be crafted to ensure “conflict free”
does not turn into “Congo free”. The goal should be to disrupt the cause
of the conflict and not the legitimate local producers and end users of
these minerals.
But it is a fine line.
According to an open letter from 70 academics and experts, the
good that the landmark Dodd Frank legislation from the US intended,
www.benchmarkminerals.com

in reality it turned into a “de facto embargo” on raw materials from the
Congo.
One positive of Dodd Frank is that it has forced major companies
to disclose the sources of their raw materials. Apple Inc, for example,
has created a Supplier Responsibility page on its website, a major step
towards supply chain transparency. Apple even declared (in typical
Apple fashion): “We hope our transparency inspires others to do the
same.”
It is just the start, however, and major challenges still remain.
“The best [the US conflict minerals act] has done so far is to cause
some slight anxiety from mostly electronics majors who worry about
being named and shamed by the fact they have been receiving and
using conflict minerals since 1994,” Chris Grove, President of Commerce
Resources Corp explained to Benchmark.
“The situation has improved somewhat since the Dodd Frank was
made law, it has been reported – especially by NGOs such as The
Enough Project – and this is something I hope is true. However, I don’t
think anyone believes that enough has yet been accomplished,” Grove
added.
Political and economic complexities aside, the fact that both the US
and the EU are now taking an active stance against conflict minerals
means that ethical sourcing is just starting.
It is now down to the politicians to strike the balance between
regulation and business so not to fundamentally damage these conflicttorn, developing countries to a state of complete disorder.
As Michael Gibb from Global Witness succinctly puts it: “It is not about
changing where we do business but about changing the way we do
business.”
The era of supply chain transparency has begun.

Simon Moores
Managing Director
Benchmark Mineral Intelligence
@sdmoores
@Benchmarkmin
smoores@benchmarkminerals.com

✉
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Benchmark | Data: your exclusive, online data and analysis tool. An annual
subscription to a database of market prices, production data, and monthly analysis.
Graphite and lithium will launch in Q2 2015, soon followed by cobalt and vanadium.

COMMENT

House Mountain Partners’ Chris Berry looks at the
threats and opportunities for the battery and renewable
energy sectors and asks: Is it different this time?

Disruptive innovation
“It happens slowly, then all at once.”
When Ernest Hemingway wrote this quote in his 1926 novel titled The
Sun Also Rises, he could hardly imagined how pertinent the phrase
would be 89 years later when applied to the critical minerals and metals
sector and associated supply chains.
While the comparisons to Hemingway’s novel and today’s world
may end there, it does seem as if there are several forces converging to
accelerate change on a massive scale.
These forces which underpin technological disruption and innovation
are not new.
Primary among these is the continued increase in computing power
and with it the decrease in cost. According to IBM, from the beginning of
recorded time to 2003 humans created 5 billion gigabytes (GB) of data.
In 2011, the same amount was created every two days. By 2013, the
same amount was created every ten minutes.
The advances in computing power driven by Moore’s Law style
cost declines have served to make computing technology practically
ubiquitous around the globe. The leveling of the global playing field
through easy access to massive amounts of information can only help
push innovation and entrepreneurialism forward.
Second, despite headlines to the contrary, globalisation slowly
continues to power forward as the world’s middle class enlarges its
ranks, primarily in Asia. According to The World Bank, China is only
53% urbanised and India is 32% urbanised. Many economist and
demographers believe that a society is fully urbanised at 75%. Clearly
several hundred million citizens in these countries have yet to experience
a higher quality of life through a more commodity centered lifestyle.
Third, sustainable growth, driven by disruptive technologies and
business models will continue to be of paramount importance. With the
price of lithium-ion batteries, per kilowatt-hour, falling at roughly 14%
per year, and the price per watt of solar power also declining rapidly,
combining these technologies is an example of how access to and use
of energy will change to the betterment of humanity.

Threats to Growth
According to a study by Bank of America Merrill Lynch, solar and wind
power are forecast to comprise 80% of new electricity generating
capacity to 2030.
There are more statistics like these which bolster the bullish case for the
metals and minerals consumed in battery and electricity supply chains,
however they must be set aside to present a balanced analysis of the
future by pointing out some of the threats to this growth thesis.
Though positive momentum is obvious, there are threats to the thesis
of technology fuelled growth. First among them concerns the billions of
www.benchmarkminerals.com

dollars in R&D money being funneled into building a better battery.
The raw materials and pros and cons for various lithium-ion
chemistries are well known and the individual(s) who can overcome
these limitations – cycle life or power density, for example – will go
down in history as having solved one of the great physics and chemistry
challenges of our time.
With various companies currently building multi-billion dollar supply
chains around existing chemistries, what would a breakthrough mean
for their respective businesses if such a development rendered certain
raw materials obsolete? Perhaps a lithium ion battery with little or no
cobalt? Could these supply chains adjust? These are questions worth
considering despite the time it would take to commercialise new battery
chemistry. Technology may not be the savior we believe it to be after all.
A second challenge concerns the performance of the macro
economy since the Great Recession. It is now believed that excessive
sovereign debt issuance effectively bridged the gap in an attempt to
revive demand. As an example, China implemented a 4 trillion RMB
($586 billion) stimulus package focused on loans to local governments
and the real estate sector. These debts must ultimately be repaid and
without delving into a financial debate, growth must increase to cover
debt service payments. Any sustained decline in growth could put a lid
on domestic demand and hinder the impressive growth trajectory of
renewable electricity sources which require a wealth of critical metals
and minerals.
A close eye on the performance of China’s economy is imperative.
A final issue concerns raw material access. The potential impact on
demand for critical battery materials including lithium, cobalt, and
graphite should be well known to followers of Benchmark Mineral
Intelligence. There is no doubt that there is enough of these materials
in resource, but is there enough of each mineable and available to
integrate into existing and soon-to-be built battery supply chains?
This question, above all others, looms largest. At what cost? How will
accessing raw materials affect their margins? Economics matters at
every point along a supply chain.
Fortunately, we are likely to learn the answer to these and other
questions very soon. As technology, urbanisation, and sustainability
converge, it appears that the lithium-ion battery revolution is no longer
happening slowly, but all at once, a fact even Mr. Hemingway would
marvel at.
Chris Berry is Co-Founder of New York-based House Mountain
Partners LLC. He is a writer, speaker and analyst focused on the
dynamism of energy metals and is co-author of The Disruptive
Discoveries Journal.
BENCHMARK JUNE 2015 | 11
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UPSTREAM | news analysis

Upstream | News Analysis
Analysing major news developments from the mining,
processing and global trade of critical minerals and metals

IN this section:
n Europe’s conflict crackdown
n GrafTech’s $700m takeover
n Lithium supply shortage
n cobalt plant suspended
n Battery graphite’s record year

Source: Rio Tinto
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Local mining in the DRC Credit: The Enough Project

Europe moves a step closer to
conflict minerals crackdown
An overwhelming European Parliament vote has set the tone for new
restrictions on conflict minerals imported into the EU. New laws are
expected to focus on smelters rather than downstream users and could
expand on US legislation with more countries and minerals covered

Europe has taken a significant leap
towards its crackdown on conflict
minerals by voting in favour of
stronger legislation than initially
proposed.
From what were expected to be
weaker restrictions and voluntary
checks on the supply chain, Members
of the European Parliament have
voted for all importers of minerals
such as tin, tungsten, tantalum and
gold – colloquially known as the
3TG – to be certified as “conflict free”
operators.
Conflict minerals, much like
their earlier counterpart, conflict

14 | JUNE 2015 BENCHMARK

diamonds, are raw materials
produced in a region of conflict, the
trade of which can fund militia or
terrorists groups that perpetuate the
fighting.
The area which came under
intense focus in the landmark
Dodd Frank legislation in the US,
was central Africa - in particular the
Democratic Republic of Congo and
the sourcing of 3TG.
Many of these raw materials
are key components in crucial
technology including batteries,
smartphones and defence
applications.

While a similar form of legislation
is now coming to Europe it is unclear
how strict the legislation will be,
what countries it will include, or what
minerals.
Sources close to the proposed
legislation have explained to
Benchmark Mineral Intelligence
that an annual list, internally known
as the “White List”, is at the centre of
the plans. The EU aims to publish a
public list that will name the smelters
that do not use conflict minerals.
Those on the list will be approved
importers into the EU.
It was explained that conflict

minerals are a “hot potato item” and
can be “very technical” to negotiate
over, particularly with 28 member
states.
While the system is expected to
be voluntary, despite the vote for
harsher sanctions, there is a belief
that strong interest from major
downstream customers will pressure
smelters to want to be on the list of
approved suppliers.
“We haven’t yet had a big catalytic
event that has brought everyone
together in Europe, and [this vote]
could be it,” Michael Gibb, Campaign
Leader, Conflict Resources at Global
Witness said in an interview with
Benchmark.
“This sends a clear signal to
companies that the responsible
sourcing of minerals is of concern to
the entire supply chain. The minerals
sector, at least in the EU, is lagging
behind,” Gibb added.
Two hurdles have to be overcome
before being enacted into law, and a
long negotiation process could add
delays.
Where the European legislation
will differ from the US Dodd Frank
legislation is its focus on the smelters,

www.benchmarkminerals.com

conflict minerals

What are conflict minerals?

What are conflict minerals?
Conflict minerals are raw materials mined and traded in regions of conflict and
human rights abuses.
Minerals such as such as tin, tungsten, tantalum and gold – and their
corresponding ores – can be used as currency by rebel groups and armed
militia to fuel conflict in regions like central Africa. Countries such as the
Democratic Republic of Congo have a particular problem with its mineral
wealth being used in this manner.

What countries are covered?

the key middle men in the supply
chain for these critical raw materials.
European lawmakers believe that
by shining a spotlight on smelters
– users of these raw materials – it
will add pressure on the upstream
portion of the supply chain, the
miners and traders, to ethically
source these minerals.

Dodd Frank 2.0
The US’ Dodd Frank legislation
focused not only on smelters but
also on downstream companies far
removed from the upstream portion
of the industry.
“If there is to be any veracity of
the [EU conflict minerals legislation]
it should actually have independent
third party oversight and verification,
such as what any PWC, KPMG, Deloitte
or Ernst & Young employee could
provide” said Chris Grove, President of
Canada-based Commerce Resources
Corp to Benchmark.

www.benchmarkminerals.com

“As it stands [with US rules],
it is a self-reporting document
functionally the same as your
customs declaration, asking ‘Did you
buy Conflict Minerals today’?” Grove
added.
For example, Apple Inc has
over 600 suppliers for its mobile
technology and computer products
and each of these companies will be,
on average, two steps removed from
the mine.
This made it near impossible to
determine the exact provenance of
Apple’s raw materials and whether
they could be deemed conflictsourced or not.
The Guardian has estimated that
800,000 EU-based companies could
be impactedby new regulations,
which has raised concern.
“It is not about changing where
we do business but about changing
the way we do business,” said Gibb.
“Momentum behind the

1

6

How will Europe differ?
Europe is expected to be more expansive both in terms of the countries and
minerals covered by the new legislation. Conflict areas outside of central
Africa that are rich in mineral wealth could be under scrutiny and may include:
Ukraine, Syria, Iraq, Libya, and Sudan.
It will be interesting to see whether Europe puts any pressure on China to
clean up its mineral supply chains with the vast majority of niche raw materials
originating from the country. Benchmark expects this to be highly unlikely
with China seeking to take a leading role in the crackdown on controversial
sources of minerals.
Europe are expected to increase pressure on other raw materials such as cobalt
and there is anticipated to be room for further expansions in the legislation in
the future.

3

2

The US has named ten countries in central Africa as part of its conflict mineral
legislation (see right).

9
8

1

Democratic Republic of
the Congo (DRC)

2

Central African Republic

3

South Sudan

4

Zambia

5

Angola

6

The Republic of the Congo

7

Tanzania

8

Burundi

9

Rwanda

10

Uganda

10
7

5
4

Source: UK Government, EY, PWC

responsible sourcing of minerals
and supply chain transparency is
building globally. If you look at other
sectors such as timber, textiles, food
and finance, forms of responsibility
and due diligence is part of everyday
business,” he added.
European conflict minerals law is
also expected to be wider reaching in
terms of countries analysed.
While the US focuses on central
African countries, the highest profile
of which is the DRC, Europe’s version
could also be expanded to include
other controversial source countries.
It will also be interesting to see
whether other minerals will be
included. Some sources of rare
earths, graphite, and antimony, for
example, are extracted, processed
and traded in similar ways to Africa’s
conflict minerals.
For many, the omission of cobalt
from the US act when it follows
similar trade routes to the 3TG raw

materials, was glaring.
Benchmark believes cobalt was
not included to protect the small
industry - which sources over 50%
of its raw material from the DRC from extreme supply shortages and
price volatility. With Europe willing
to become more expansive with
its conflict minerals legislation, the
question remains over whether
regulations will follow the US model
or be further reaching - What of
Ukraine, Iraq and Syria?
Politically speaking, conflict
minerals are a sticky subject, but it
appears one that many countries
are wanting to take a lead role in –
including China.
We will know more in six months
about how much of a leadership role
Europe is really willing to take.
RELATED
Europe’s conflict conundrum p9
Cobalt’s hi-tech blueprint p36
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GrafTech producers a number
of speciality graphite products
for the US defence market

Credit: US Air Force

GrafTech takeover
targets new energy
and defence markets
Canada’s Brookfield makes $700m bet on
leading US producer and graphite’s emerging
role the new energy revolution, including
batteries, solar, strategic defence and nuclear
materials
Brookfield Asset Management has
launched a takeover bid for GrafTech
International Ltd, in a move that
could see the company shift focus on
advanced graphite-based materials
for new energy and defence markets.
US-based GrafTech is one of the
world’s leading producers of steel
electrodes and value-added graphite
products. Brookfield’s offer of
$5.05 per share, a 26% premium on
GrafTech’s average 2015 trading price
was “unanimously accepted” in May,
giving the company a valuation of
$692.8m.

16 | JUNE 2015 BENCHMARK

While on the surface it could be
seen as a foray to acquire a world
leading steel anode and refractory
producer, Benchmark Mineral
Intelligence believes the long
term value lies in its research into
new energy storage and advanced
material markets.
GrafTech manufactures among
the world’s widest range of graphite
products for use in industrial,
aerospace, defence and new
energy markets. The company
predominately manufactures
products based on synthetic

graphite, but also buys smaller
volumes of natural graphite for
its refractory, foil and expandable
graphite products.
GrafTech’s primary revenue driver
is its Industrial Materials division
which produces synthetic graphite
electrodes (capacity: 195,000 tpa)
and refractory products for the
steel industry. The business, which
also has a 140,000 tpa needle coke
production facility, generated sales of
$840m in 2014, down from $909m a
year before. This division equates to
77% of the company’s income.
The secondary source of income
is from GrafTech’s Engineered
Solutions division which produces
advanced, graphite-based materials
for aerospace, defence technologies,
nuclear energy applications, batteries
and solar power. The division’s
revenue in 2014 stood at $245.2m,
23% of net sales.
Although Brookfield explained
to Benchmark that it could not
comment with regard to its rational
for purchasing GrafTech, it is
expected to be more to do with the
company’s leading research and
developments into new markets and

less about its number one business,
steel electrodes.
While sales to steel or industrialorientated customers equated to
$840m last year, long term concerns
over the health of this sector persist.
China, the driver of the steel market,
has spent the last year attempting
to correct the huge overcapacity
and overproduction that beset the
industry.
GrafTech’s sales numbers in its
Industrial Materials division back
this up.
While sales reached a peak
of $1.32bn in 2011, they have
continued to fall since and now stand
at $840m; compared with 2007, this
is a 2% fall.
With such a huge demand gap
unlikely to be filled, even by a more
buoyant and hopeful India, this
leaves many fearful over steel’s
medium term future and searching
for growth markets.
GrafTech’s Engineered Solutions
business has had quite the opposite
fortunes compared to the Industrial
Materials division.
Steady and secure growth has
allowed GrafTech to build and

www.benchmarkminerals.com
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Graftech sales revenue from 2007-2014
1,500

Comment

Industrial markets sales revenue ($)

1,200
$840m

900
600
300

$245.2m

Engineered Solutions sales revenue ($)

0
2007

2008

2009

2010

2011

2012

2013

2014

Annual market size: Industrial markets: $5bn Engineered Solutions $2.4bn
Data source: GrafTech International

advanced materials business which
receives 71% more revenue than
it did in 2007. While these markets
were not insulated from the financial
crash in 2009 and the slowdown
of the last 12 months, the impact
of such events were far less severe
and have not altered the long term
growth trend – see chart above.
Another important point is the
market opportunity available to
GrafTech. The statistics show
that the Engineered Solutions
(advanced materials) market is
already worth roughly half of the
value of industrial markets with
many believing its strongest growth
is yet to come, driven by increased
adoption of batteries and solar
energy.
In the last five years in particular,
GrafTech has developed one of the
industry leading R&D businesses to
focus on the growth in advanced
materials demand. Last year R&D
spend peaked at $14.8m and
coincided with the opening of a new
facility in Ohio.
GrafTech explained: “A significant
portion of our research and
development is focused on new
product development, particularly
Engineered Solutions for advanced
energy applications such as solar
silicon manufacturing, electronic
thermal management, energy
storage and generation.”

www.benchmarkminerals.com

In simplified terms, the company’s
research focus is on batteries and
solar power, much the same as Tesla
Motors which recently announced
a new line of commercial and home
battery packs, optimised for use with
solar energy sources.
Meanwhile GrafTech also have
a highly specialised business in
aerospace, defence technologies and
nuclear energy sectors. The company
sells high purity (>99% C) and
ultra-high purity (99.998% C)
graphite products to strategic
customers such as the US
Department of Defense.
Strategic customers are usually
served on private, long term
contracts that are lower in volume
but significantly higher in value.
Markets such as nuclear and
aerospace require high purity
graphite products such as blocks,
shapes and foils.
The way GrafTech has developed
over the last ten years is such that
it has a serious business in the
steel supply chain that could have
peaked, while a strong foothold in
the immature advanced materials
market.
Should Brookfield aggressively
target the new energy and strategic
markets that GrafTech’s Engineered
Solutions division serves, then
the serious growth could be yet to
come.

The opportunity for
speciality graphite
By Bruce Duncan
I am not surprised that Brookfield Asset Management staked out a
toehold position in the competitive graphite industry by purchasing a
100% interest in GrafTech International Ltd. (NYSE:GTI) for USD $700
million.
Knowing Bruce Flatt from his days at Brascan, he has a great ability to
pick out undervalued market segments.
Flatt’s intent was already clear on April 29th, 2015, when GrafTech
announced a letter of intent with Brookfield to issue USD $150m
worth of convertible preferred shares in a one off transaction prior to
the formal May 19th, 2015 USD $5.05 bid.
Recapitalising is a rather simple formula but it takes a keen sense of
forward thinking in order to envision where, when and how strategic
investments can place a company at the front of high profit new tech
markets, especially so in the specialty graphite space.
Honing in on target specific R&D, at the leading edge of creating new
markets in the high purity graphite space will inevitably see their
products command a significant premium in the increasingly crowded
graphite market.
There are a number of graphite projects under development that
propose to add significant new production to a market that may not
be able to absorb a large influx of that scale.
This may ultimately weigh heavy on the traditional graphite markets
and make growth in that segment a difficult endeavour for any
company.
The specialty graphite markets continue to show a shift from old
school thinking on remaining with the status quo, to new age
thinking that says technology is proving to be a preferred way to go
for long term, sustainable, clean energy.
As one example, nuclear grade graphite would play a very significant
role in these developing technologies and only the best of the best in
graphite can make it happen. I believe Brookfield has recognised that
the first movers will reap the greatest benefits.
Defence and Aerospace are other areas that fit into this specialty
category, all requiring very specific and stable materials in the
development of systems that each currently deploy or are in the
planning stages for future technological uses.
For those graphite companies that can develop the materials and
products tailored for these products, the growth prospect is shifting
into a higher gear at the very moment that the traditional graphite
markets may see difficulties going forward.
Bruce Duncan is Executive Chairman & CEO of Canada Carbon Inc, a
Canada-based company developing ultra-high purity graphite from its
Miller mining project 80km west of Montreal, Quebec.
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Atacama’s lithium landscape, Chile

Fears of lithium
supply shortage
become reality
Prices of both lithium hydroxide and
carbonate rise on the back of strong battery
demand in Asia, while major producers talk
of expansions plans
The lithium industry is at the start of
a supply shortage.
Prices of both lithium carbonate
and lithium hydroxide have continued
to rise in 2015 on the backdrop of no
new supply with increased demand.
Rising consumption of lithium-
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ion batteries continues to drive
the industry and now accounts for
well over one third of all demand.
However, the lack of any new supply
is starting to squeeze the industry
and force prices upwards.
Benchmark Mineral Intelligence

estimates the average lithium
carbonate price to be $6,000/
tonne, up 20% on the average in
2014. Meanwhile, US-based lithium
consultancy Global Lithium LLC
estimates that quoted prices have
broken the $7,000/tonne barrier - a
15 year high, exceeding the last
major price spike in 2009. It is unclear
yet whether these prices have stuck.
The rising trend was publicly
backed by Chile-based SQM SA, the
world’s largest producer of lithium
carbonate by volume.
“[Our] lithium business continues
to see strong market growth and
average prices during the first
quarter were close to 10% higher
than prices seen during the
fourth quarter of 2014,” explained
SQM’s new CEO, Patricio de
Solminihac.
The company also shed some light

on its thoughts behind the supply
squeeze.
“We believe that new projects
scheduled to come online in 2015
will supply less [lithium] than
originally anticipated this year…[but]
we expect to see higher volumes in
2015 compared to 2014,” SQM stated.
One of the new projects the
company refers to is Orocobre Ltd’s
15,000 tpa Olaroz lithium carbonate
project in Argentina, which was
commissioned in Q1 2015 but output
from the operation has been slower
than the market expected. RB Energy
Inc was also anticipated to have been
operating its hard rock lithium asset
in Quebec, Canada by now but it fell
into bankruptcy in May.
Lithium hydroxide prices are also
rising due to the same fundamental
drivers as carbonate, but have the
potential to be more volatile over the
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China’s export window
Higher prices are presenting a
unique window of opportunity
for Chinese producers of lithium
products.
China has a higher production
cost than South America’s brine
sources, mainly because of its
older processing technology which
uses hard rock spodumene as a
lithium feedstock rather than brine.
This means China’s average base
production cost is around double
that of leading producers in Chile,
SQM and Albemarle (previously
Rockwood).
The higher prices, however,
have presented an unlikely export
opportunity for China’s lithium
producers, which have been growing
in size and clout since the last price
boom of 2009.
Lowry expects hydroxide to be the
more attractive export opportunity
for China.
“The high hydroxide price, and
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coming two years. Benchmark sees
prices around the $7,000/tonne mark
but with some spot price quotes over
$10,000/tonne. The higher prices
are yet to stick across the board in
hydroxide, but there is no doubt
prices are rising.
Global Lithium sees the high price
point for lithium hydroxide at just
under $10,000/tonne with a midpoint average of just under $8,000/
tonne.
Hydroxide has less capacity
than carbonate and therefore less
flexibility with the ebb and flow of
demand.
With lithium’s secondary product
seeing increased demand from
batteries - most famously from
Panasonic and Tesla Motors - the
likelihood of bigger price jumps is
higher than in carbonate.
“In the past Japan has been
known for stockpiling hydroxide, but
now they have less than adequate
inventory left,” Joe Lowry of Global
Lithium explained to Benchmark
Mineral Intelligence.

Production of the lithium-ion powered Nissan LEAF in 2010 was a contributor to lithium’s first
major supply shortage

the fact that Chinese producers
have a similar cost structure for
carbonate and hydroxide due to
their spodumene-based production
process, has created a great
opportunity for companies like
Ganfeng, Sichuan Nike Guorun
and Sichuan Yahua to export,” he
explained.
“The hydroxide price premium
versus carbonate provides all the
incentive they need.”
Lithium carbonate is expected to
be less attractive considering strong
domestic demand and associated VAT
and export taxes that will drive down
any margin the higher prices bring.

Expansion talk begins again
The supply squeeze has once again
started talk of capacity expansions
with echoes of three years ago.
Albemarle Corp – the new owner
of Rockwood Lithium, the world’s
largest diversified lithium producer
– revealed to Bloomberg that it was
looking at establishing a new lithium
hydroxide plant. At present the
company produces small volumes

of hydroxide in Silver Peak, Nevada
– the only active source of lithium in
North America.
Any new hydroxide plant would
seek to capitalise on the Tesla
Gigafactory being constructed in
northern Nevada, of which there
is growing concern that the world
would not be able to produce
enough lithium for ahead of its 2016
launch.
CEO Luke Kissam also said he
expected growth rates of 50% in
lithium derivatives “over time”, but
did not specify a timescale.
Pierre Brondeau, CEO of FMC, the
major producer of hydroxide from
Charlotte, US, revealed that the
company will decide by mid-2016
whether they will construct a new
hydroxide plant.
They are most probably waiting to
see if the Gigafactory materialises as
planned.
Lowry explained: “I believe
Albemarle is committed to maintain
a large portion of new demand.
The issue is their ability to execute
projects in a timely manner.

“FMC announced a hydroxide
expansion in the North Carolina press
a few years ago; however, the market
is still waiting.”
“[The company would have] to
invest a few hundred million dollars
in carbonate capacity to feed a
hydroxide investment adequately or
source carbonate from a competitor.
Either scenario seems unlikely,” he
added.
Talison Lithium is the other source
option that could offer capacity
expansions for the industry.
Australia-based Talison is the only
major producer of hard rock lithium,
which it sells as a spodumene
concentrate to China.
It is a source that the Chinese
heavily rely on due to their lack of
sufficient domestic resources of both
brine and spodumene.
With China’s battery output
growing from strength to strength,
should output at Talison not increase
in line with this growth, a domestic
supply shortage could also emerge
within China and force the country to
look elsewhere.
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ENRC suspends world’s
largest cobalt metal refinery
Depleted DRC cobalt reserves force ENRC to close its Chambishi
refinery in Zambia
Eurasian Natural Resources
Corporation Plc (ENRC) has
suspended operations at the world’s
largest cobalt metal plant.
The company, which produces
refined cobalt products from its
Chambishi Metals facility in Kitwe,
Zambia, produces 5% of global
supply, which in 2014 accounted for
4,200 tonnes.
Production is now set to remain
offline at the facility until Q3 2015
at the earliest, with some industry
sources telling Benchmark Mineral
Intelligence that they remain
sceptical over the long-term future of
the plant.
The closure follows rumours
towards the end of 2014 that lower
quality feedstock ores from ENRC’s
mining site in the Democratic
Republic of Congo (DRC) – Boss
Mining – had made the production
of oxide concentrates uneconomical
and brought the future output
of sulphide concentrate into
question.
Although these rumours are yet
to be confirmed by the company,
industry sources are confident that
depleted cobalt-containing reserves
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are going to limit metal production
from Chambishi in the longer term.
This slowdown could have major
repercussions, not only for cobalt
metal consumers but also for China’s
feedstock consumers, who are
estimated to have consumed around
4,000 tonnes of oxide concentrate
from Boss Mining in 2014.
Last year, production at Chambishi
fell for the second consecutive year,
down 16% year-on-year.
With it still unclear whether
operations at Chambishi will begin
again after July, output will certainly
fall again in 2015.
The suspension follows a turbulent
year for the Zambian project, with
technical issues causing production
to fall at both ends of the year and
mineralogy problems at the Boss
Mining site continuing to bring
the future of the project into
question.
These factors, alongside a tax
dispute with Zambian authorities,
saw Chambishi Metals – the facility’s
holding company – register losses of
$9.5m in September 2014.
Feedstock material from the Boss
mine is believed to be the sole source

of raw material for the Chambishi
Metals project.
Tightening supplies globally
are a major contributing factor to
ENRC removing itself from any spot
market activities, with the focus now
on satisfying existing long-term
contracts.
This task will become increasingly
difficult if production does not begin
again in the second half of the year
and is likely to add to price pressures
that have already seen a marginal
recovery in the market.
The situation is compounded by
increased demand from the battery
sector, which is expected to consume
greater volumes of feedstock for
cathode materials entering 2016.
This will be led by Tesla Motors’
planned lithium-ion battery
production from the Gigafactory,
which is set to begin in H1 2016, but
will also stretch supplies going into
China where a number of battery
producers are investing to expand
operations.
Chinese cobalt consumption is
forecast to increase by over 10% in
2015 alone.
Although China is expected to

increase its refined cobalt output
marginally in 2015, the construction
of new mines is being restricted by
the slump in financial markets, which
is limiting capital for exploration
and development of new sources of
supply.
The closure of Chambishi could
expose this shortfall, with the
exploration sector hoping rising
prices will provoke a renewed
interest in the market – particularly
as prices creep towards the $25/lb
mark.

Chambishi’s importance
ENRC acquired a 90% holding in
Chambishi Metals in 2010, with
the other 10% owned by Zambia
Consolidated Copper Mines
Investment Holdings.
Investment in the plant has seen
it become the world’s largest cobalt
metal facility with capacity increasing
to 6,000 tpa cobalt.
Despite these advancements, tax
issues have limited cash-flow and
issues with a blown transformer and
roaster problems saw production fall
by 800 tonnes in 2014.
The change in the mineralogy
of ore bodies at the Boss Mining
site is widely expected to see the
production of oxide concentrates
to be brought to a halt in the near
term.
The declining availability of
sulphide cobalt concentrate supply
from Chambishi will add pressure
to the industry’s dynamic of falling
supply and increased demand.
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SPHERICAL GRAPHITE

Battery grade graphite set for record year
China’s output of spherical graphite continues to surge with 2015 on course to be largest
year for production on record
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SPHERICAL GRAPHITE EXPORTS FROM CHINA
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China’s output of spherical graphite
has continued to go from strength to
strength in Q2 2015 on the back of
strong lithium ion battery demand
from Asia.
The country, which produces 95%
of the world’s uncoated spherical
graphite – the semi processed
material that makes a battery’s anode
– has continued to see output surge
since 2013.
Data from Benchmark Mineral
Intelligence shows that the first five
months of 2015 are tracking ahead of
the same period last year. If demand
holds for the remainder of the year,
exports of spherical graphite from
China will comfortably exceed 30,000
tpa.
If China’s domestic consumption
of battery grade graphite is taken
into account, the industry could
be heading towards a production
level of 40,000 tpa which translates
to 90-100,000 tpa of medium flake
graphite concentrate (-100 mesh,
94-95% C).
The accompanying chart depicts
the strong rise of flake graphite’s use
in the battery market, from obscurity
in the mid-2000s to the second
largest market in 2014.
China – a strong barometer for
the fortunes of the industry – began
significantly exporting spherical
graphite in 2009 with a total 7,000
tonnes for material destined for
Japan and South Korea. Each year
since, exports have surged with a
27% CAGR from 2009 to 2014 – only
declining once, by 9% in 2012.
While many graphite producers
have been operating in either falling
or stable markets, batteries have
bucked the trend.
A lack of industrial demand from
steel has softened the flake graphite
price in recent years and resulted
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in increased stocks, especially for
medium flake graphite in China.
This decline in the feedstock
market has seen uncoated spherical
graphite prices fall by 15% since
mid-2013, despite strengthening
demand.
Coated spherical graphite, a
bottleneck in the industry controlled
by Japanese and South Korean
trading houses, was still selling for
the equivalent of $7,000-$10,000/
tonne in the same time period.
Capacity of uncoated spherical
graphite elsewhere in the world has
been limited with many western
graphite processers finding it
difficult to compete with China’s low
production cost in a market that is

in numbers

27%
Compound annual
growth rate of China’s
battery grade graphite
exports

still maturing. However, companies
like Grafit Kropfmuhl (AMG Mining
AG) based in Germany are increasing
activity in this space.
Coated spherical graphite capacity
outside of the control of Japan, South
Korea and China is, however, nonexistent in today’s market.

Therefore the plan announced
by Australia’s Syrah Resources Ltd
to build the world’s largest coated
spherical graphite facility in the US
holds the potential to reshape this
landscape. The company aims to
be producing 25,000 tpa of coated
spherical graphite in North America
within two years in what will be the
first facility of its kind in the west.
The internal economic assessment
by Syrah outlines an $80m
construction cost and $3,200/tonne
production costs for the coated
product. The company also aims to
improve on the Chinese production
methods by using less medium flake
graphite raw material to produce its
spherical graphite at a ratio of 2:1.
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Benchmark | Forecasts: medium and long term supply, demand and price
forecasts. These annual reports will give our independent view on the future
of critical mineral industries. Graphite will launch in Q2 2015.

downSTREAM | news analysis

Downstream | News Analysis
Analysing major developments for disruptive technology, the
driver of critical mineral and metal demand

IN this section:
n Tesla evolves with utility
battery launch
n 5 Powerwall launch takeaways
n Powerwall: impact not profit
n LG Chem’s China push
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Tesla evolves with utility battery launch
Tesla Motors reveals new range of home and commercial batteries that can offer a real offgrid energy alternative at a lower than expected price
Tesla Motors has launched a new
range of batteries that can power
the world’s homes and commercial
buildings at a fraction of the
expected cost.
In May 2015, the newly formed
Tesla Energy was revealed by CEO
Elon Musk in California and with
it two new battery product lines –
Powerwall and Powerpack.
Once its Gigafactory battery plant
is operational in H1 2016, the Silicon
Valley-based company will become
the world’s first fully integrated
battery producer with car and utility
divisions, some evolution from
inception in 2006 when it produced
just one, niche electric vehicle.
Tesla has made a foray into
the home storage market with
Powerwall, a sleek looking, suitcase
sized lithium-ion battery that has a
10kWh capacity, 100kg in weight and
a lower than expected cost at $3,500
(Anatomy: Powerwall, p60).
This larger capacity is designed
to provide back-up power for your
entire home, while a smaller 7kWh
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model, created for daily applications
like watching TV or powering
lightbulbs and refrigerators, comes
in at $3,000.
Tesla is eyeing solar energy as the
ideal source of power for its new line
of products.
Benchmark Mineral Intelligence
estimates that Powerwall will require
16kg of synthetic graphite or an
equal amount of spherical graphite
derived from 40kg of flake graphite
concentrate. It will also consumed on
average 12kg of lithium hydroxide in
each unit.
One of the most interesting points
that Musk made about Powerwall
was its ease of scalability: it can be
interconnected with 8 other packs
to give up to 90kWh of capacity for a
household. This holds great potential,
particularly when considering its
commercial line of products branded
as Powerpack.
“Powerpack is designed to scale to
infinity,” explained Elon Musk at the
launch, “You could literally make this
into a gigawatt hour solution.”

Each Powerpack is the same
design of battery as Powerwall but
with a capacity of 100kWh – the
largest ever battery pack Tesla has
produced.
Tesla proved its design was more
than a concept when it revealed
the whole launch event was
battery powered using Powerwall
products. The batteries were fed by
solar energy or as Musk explained:
“Everything you are experiencing is
stored sunlight.”
The company already has
a commitment for a 250MW
installation and is working with
Amazon and Target for its new
range of batteries for business. The
Powerpack has been priced even
lower than sister product at $250/
kWh.
Tesla will still rely on its close
partnership with Panasonic for
its supply of lithium-ion batteries
into 2016, while it transitions to
Gigafactory output that is expected
in the first few months of next year.
The Gigafactory will produce

enough batteries at capacity to
power 3.5m homes. However,
with 133m housing units in the
US alone, not even considering
the number of vehicles produced
that could be electric, that number
seems insignificant and bolsters
Musk’s belief that the world will
need multiple Gigafactories and not
just the one Tesla is developing in
Nevada.
“There will need to be many
Gigafactories in the future…The Tesla
policy of open sourcing its patents
will continue for the Gigafactory,
Powerpack and all of our other
products,” Musk said.
It is a situation Benchmark has
been tracking with 6 lithium-ion
super-plants announced, and under
construction, within the last year
alone; the majority of which reside
in China.
If even a fraction of Musk’s grand
vision is realised, securing the raw
material supply chains and the right
specification of graphite, lithium
and cobalt to make these batteries is
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tesla powerwall

Five takeaways from Tesla’s battery launch

1. Tesla is a market creator

4. Gigafactory may just be the start

The showmanship exhibited by Elon Musk and the marketing approach by
Tesla Motors has generated excitement that has never been seen in the EV
or battery industries. Within one week of the launch the company received
38,000 Powerwall and 2,500 Powerpack reservations. It is important to note
that no deposit was required so this number can be considered more a
statement of intent to buy rather than an order. Still, it was a gauge of just
how excited the retail market was on the launch of what is a simple battery
system.

Benchmark has always stressed that batteries are not just about EVs. The
wide range of battery uses today gives an indication of where the market
can go.
Bigger and better batteries are needed to expand into markets such as retail
and commercial energy storage. But the reaction to Tesla’s launch means
the western public could be willing to accept batteries playing a bigger role
in everyday living. Perhaps the most dramatic impact will be seen in regions
like Africa, India and South-East Asia where access to grid supplied power is
not straight forward.
This will result in a step change of lithium-ion battery demand and with it
the need for significant increases in output.
When Elon Musk referred to the Gigafactory as “Gigafactory one” at the
Powerwall launch many would have, at a minimum, been surprised at his
ambition. But today’s battery industry has been built to produce cells for
smartphones and laptops, not the significantly bigger EVs and commercial
storage units. If these markets take off in any serious way, the battery
industry will be an entirely different place.

2. Tesla is making change more affordable and easy
Getting the retail market to buy en masse is some challenge.
Installing a battery system to power your home is not as simple as plug in
and go. It will require a qualified electrician to connect your home to an
inverter to make the power usable – converting from direct to alternate
current. All of this equates to time, money and effort which deters
individual buyers.
Tesla however is making the process easy, more affordable than what is
presently on the market and, most of all, desirable.
We will know how willing the buying public actually are in Q3 2015. The
Powerwall will start shipping in August 2015.

3. Battery technology is not yet good enough
Today’s lithium-ion batteries are not yet good enough to satisfy the needs
of new markets. In Elon Musk’s words they “suck” and are “really horrible”.
This however is being offset my innovation – increasingly intelligent
software management systems, and more aerodynamic and lightweight EV
design, for example.
With increasing R&D spend into improved battery cathode and anode
technology, trends in better battery chemistry and effective energy storage
management are converging.

now of paramount importance – not
only for ethical reasons but for basic
security of supply.
Tesla has been the catalyst for a
battery powered world that is now
upon us and with it now classifies
itself as a battery company with a car
division.

Market reaction
A number of major players in the
battery market reacted to Tesla’s
new product line with their own
innovations.
Mercedes Benz has launched
its 2.5kWh battery unit for the
residential market. The lithium-ion
design, like Tesla’s, can be scaled up
to 20kWh capacity and, again like
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Tesla, Mercedes’ parent company
Damlier AG is also targeting the solar
market as the primary input source
of power.
There is no word on the market
price of Mercedes’ battery system
however.
Tesla’s Gigafactory partner,
Panasonic, is also testing its own
version of a lithium-ion home battery
system in Australia. The Japanbased company also manufactures
photovoltaic modules for the solar
industry and is seeking to dominate
both areas of the supply chain.
Nissan Motor Corp, together with
major commercial energy storage
installation company, Green Charge
Networks, revealed its plan to use

5. Tesla cannot do this alone
It is best to look at Tesla as a catalyst for change rather than the sole
defining factor of change. There is only so much one company can achieve
in changing the way the world uses energy.
The reaction from other companies such as Nissan, Mercedes Benz and
Panasonic to launch their own competing products would have been the
desired one for Tesla. With some of the world’s biggest corporations now
behind energy storage in both EVs and utility, significant change could be
on the horizon.
More products and more competition usually results in lower prices for the
consumer. This will have a positive impact on future battery demand.
Words: Simon Moores

“

There will need to be
many Gigafactories
in the future
Elon Musk, CEO, Tesla Motors

recycled Nissan LEAF batteries for
stationary storage applications.
“A lithium-ion battery from a
Nissan LEAF still holds a great deal of
value as energy storage, even after
it is removed from the vehicle, so
Nissan expects to be able to reuse

a majority of LEAF battery packs in
non-automotive applications,” said
Brad Smith, director of Nissan’s 4R
Energy business in the US, its jointventure company with Sumitomo
Corp.
Nissan is expected to hold a price
advantage in the commercial storage
space by using recycled lithium-ion
batteries. As of Q2 2015, Nissan
had sold 178,000 LEAF vehicles
worldwide since its launch in Q1
2011 meaning a secondary market
for the car and its components is now
developing.
It is a development that will create
an interesting dynamic in the battery
sector, an industry that is rapidly
evolving with Tesla now at the helm.
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COmMENT

Tesla Powerwall priced for
impact not profit
By Simon Moores
Perhaps the most surprising part of
Tesla Motors’ foray into the home
energy storage market was the price.
The starting price of $3,000 for
a 7kWh Powerwall or $3,500 for a
10kWh design was astonishing low
with pre-launch expectation topping
$10,000.
Benchmark Mineral Intelligence
estimates that the 10kWh Powerwall
battery alone - minus the pack
assembly, cooling system, casing,
delivery and installation - will cost
between $2,500 and $3,500 to
manufacture.
Therefore, it is clear that Tesla
has been aggressive with its pricing
strategy to spark real change and
adoption - a strategy that will likely
not see the company make a profit
on Powerwall for two years.
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At present Tesla buys its batteries
from Panasonic in a long term
supply agreement. These cells are
produced in Japan, shipped to the
west coast USA and then assembled
at its Fremont plant into packs. This
is before being installed into its
Model S electric vehicleS and, now,
the Powerwall and Powerpack utility
storage line.
Cost has long been an issue
with the Model S which is why the
company launched an ambitious
project to build the world’s largest
lithium-ion battery plant, the
Gigafactory, in a bid to achieve
economies of scale and a 30% cost
reduction.
At present, the Gigafactory is on
track to produce its first batteries
in January 2016, but it is not likely
to get a full head of steam until the

end of that year. And even then it
will only be 20% of the designed
capacity where the full economies
of scale and lower costs of batteries
will be felt.
It is only at full Gigafactory capacity
that Tesla will have the best shot of
producing the lowest cost cells in the
world; this is expected in 2020.
In many ways, Tesla announcing
such a significant foray into the home
and commercial energy storage
market is a masterstroke - it answers
all of the questions over whether
there will be enough demand to fuel
the Gigafactory’s output.
Now the company has two
additional and arguably bigger
markets for demand. Although these
utility storage markets do exist at
present, Tesla’s marketing is creating
demand and making the average

person want to install a battery. This
desirability factor is vital if the home
energy storage market is going to
take-off.
But Tesla is also adding more
pressure and potential pain in
the short term where it is likely to
make a loss in the first two years
of Powerwall production until low
cost Gigafactory batteries become
available.
The company will hope sales of
the Model S and Model X - the lower
volume, higher value products - will
help push it into the black while the
utility storage batteries - the low
value, high volume products - find
their feet.
If anything, the Powerwall price
is a clear indication – if ever one
was needed – that Elon Musk is
less interested in short term profit
and more interested in impact and
market creation.
This in itself is very different from
any corporation or public company
out there and why the Tesla buzz
continues to grow beyond analysts’
expectations.

www.benchmarkminerals.com

DOWNSTREAM | news analysis

ELECTRIC VEHICLES

LG Chem stakes claim in China EV push
Leading battery producer quietly strengthens market position with SUV deal which could see
the company supply 30% of the Chinese market by 2020
LG Chem, one of the world’s
leading battery producers, has struck
an agreement to supply lithiumion packs into China’s burgeoning
industry, which is expected to see
orders exceed 200,000 by 2017
- twice the capacity of the
megafactory the company is
constructing in Jiangsu province.
It follows a series of similar
agreements with Chinese
automotive manufacturers that are
eager to secure supply chains as the
country’s push towards green energy
initiatives continues.
Since 2011, South Korea-based LG
Chem has agreed deals to supply EV
batteries to some of China’s biggest
automotive players, including SAIC
Motors, Qoros Automotive, FAW
Group and Changan Automobile
Group.
The deal with Great Wall Motors
will see LG Chem’s battery sales
into the country’s EV sector exceed
200,000 units by 2017, when the
company is set to begin sales of its
new electric SUV range.
This will coincide with a ramp up
in production from LG Chem’s new
battery plant in Nanjing, slated for
start-up in Q1 2016.
Forecasts from IHS suggest Chinese
EV sales could exceed 650,000
vehicles by 2020, meaning LG Chem
could feasibly supply batteries to over
30% of the market by this time.
In addition, the company already
has contracts in place with major
western car producers such as
General Motors, Volkswagen, Ford
Motor Co and Audi AG to name a
few, and in March 2015 agreed
to supply batteries to Germany’s
Daimler AG.
With an expected increase in EV
battery demand in North America,
LG Chem is already preparing to
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reopen a battery plant in Michigan.
This will supply companies including
Chevrolet, which will use the
batteries for the next generation Volt
and the soon to be released Bolt –
the company’s first low-cost vehicle
which will compete with Tesla’s
Model 3.
While competitors such as
Tesla Motors may be making the
headlines in the battle for battery
dominance, LG Chem has continued
to strengthen its foothold in the
lithium-ion storage surge.

Leading megafactory charge
LG Chem’s plans to create an EV
plant in China were unveiled in Q4
2014 and the company has already
made significant progress in the
construction of a 7GWh facility in
Nanjing, China.
It is set to bring the first of the
lithium ion megafactories on-stream,
ahead of Tesla Motors’ Gigafactory
project in Nevada, which will begin
production in 2016.
The construction of a plant in
China is a strategic move by the
Seoul-based company, which is
already among the world’s leading

in numbers

650,000
The number of EVs China
could produce by 2020
Source: IHS

lithium ion battery producers.
Production within China will give
LG Chem further leverage in the
fastest growing market for EVs and
allow it to supply batteries at a more
competitive price as the race to a
production cost of under $250/kWh
intensifies.
Polices to boost EV sales in China
have also escalated as the need for
environmental controls has grown,
increasing momentum towards a low
carbon economy.
Beijing has committed significant
capital investment into developing
domestic EV production capabilities
and building the necessary charging
infrastructure to facilitate greater
sales.
In addition, the 10% tax on new
vehicle sales has been waived in an

effort to accelerate the uptake in
cleaner energy transportation.
As a result, China has become a
market leader in the adoption of EVs,
outpacing developments in the US
and Europe.
Increasing demand, particularly
from the automotive sector, could
see LG Chem commit to further
battery expansions in the near future,
with Chinese orders already doubling
the new plant’s production capacity
of 100,000 units.
The coming year will subsequently
be crucial in laying the necessary
foundations to supply major EV
growth out to 2020.
It is also expected to see greater
volumes of battery raw materials be
consumed within China, which will
limit supply to international markets,
particularly for materials such as
spherical graphite which, in its
uncoated form, is produced almost
exclusively within China.
China is a net importer of batterygrade lithium chemicals, while it
sources the majority of its cobalt
concentrate from the Democratic
Republic of Congo for domestic
chemical production.
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MINING FOR LITHIUM IN AUSTRALIA
Australia is home to the world’s largest hard rock
lithium mine.
The Greenbushes spodumene mine in Western
Australia is operated by Talison Lithium and is the
source that supplies China with the vast majority of
its lithium needs.
Once a staple of the ceramics and glass industry,
China’s increasing appetite for lithium is now being
driven by the domestic rise in lithium-ion battery
production.
While most consumers source from brine
operations, China’s domestic processing capabilities
need Australia’s spodumene as a feeedstock.
This led Chinese producer Sichuan Tianqi Lithium
Industries Inc to take a majority stake in the
company in 2013.
Picture source: Talison Lithium
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Stratmin plots
course for global
graphite status
i
A new partnership with a leading Indian graphite
producer is central to Stratmin Global Resources’
blueprint to put itself on the international flake
graphite map. With the London-based company’s
planned production increases, it would also
place Madagascar in world’s top three producers.
Benchmark Mineral Intelligence met with new CEO
Brett Boynton for an exclusive interview.
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In the last two years, Stratmin Global
Resources has risen from obscurity
to becoming a fully operational,
publicly-listed flake graphite producer
in Madagascar.
While this may sound
underwhelming to many in the resources
space, Stratmin has so far achieved what the
vast majority of exchange-listed graphite
companies have not: to establish a mine,
produce a consistent flake graphite product
and sell to the international marketplace.
The industry has seen two booms for
graphite exploration: firstly in 2011 driven
by Canada and then in 2014 with the rise of
Australia-based companies. Between the two
countries over 150 projects entered the race
to become the world’s newest mine outside
of China in nearly 30 years.
New companies are vying for a position
in the lithium-ion battery resurgence that is
taking place in the wake of increased electric
vehicle output and the rise in utility storage
applications – batteries that can power your
home and commercial facilities.
Graphite, the carbon anode, is central to
all battery technologies. It is also a key raw
material in many mature, existing industrial
markets such as refractories, foundries and
lubricants.
Supply developments have also hastened
the need for new sources, particularly
as consolidation activities in China have
www.benchmarkminerals.com

STRATMIN/Graphite

www.benchmarkminerals.com

“

We now have a great platform
for a step change in the way
we produce and sell graphite

industry standard for selling into leading
markets such as Europe and US.
It was a watershed moment for a company
that has had its fair share of production
problems to date, including the key
processing steps of crushing, flotation and
drying. It was also a moment that validated
the mine as the world’s newest source of
flake graphite.
“We now have a great platform for a step
change in the way we produce and sell
graphite,” explained new CEO, Brett Boynton
in an exclusive interview with Benchmark
Mineral Intelligence.
“At our present capacity of 500 tpm we are

▲

restricted the availability of flake graphite on
the international markets. This in addition
to the severe underinvestment in new
resources over the past decade means the
opportunity for new suppliers is increasing.
Despite this, only two mines have started
operations: Stratmin’s Loharano mine in
eastern Madagascar and Flinders Resources
Ltd’s restart of the Woxna operation in
Sweden.
In May 2015, under the stewardship
of former Managing Director Manoli
Yannaghas, the company revealed it was
consistently producing an average flake
graphite concentrate grade of 94.3% C, the
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too small to be a meaningful player, we are
only a by-line in analysts’ coverage. [Now it’s
our chance] to produce more of the same
with more money,” Boynton said.
With a 6,000 tpa capacity plant already
established in Madagascar, Loharano
is about half the average size of a flake
graphite mine today.
But Boynton believes with its expansion
plans and a new partner, leading Indian
producer Tirupati Carbons & Chemicals Pvt
Ltd, it can ramp up its output over the next
two years and place both Stratmin and
Madagascar among the leading producers
outside of China.
“Stratmin now has the platform and the
partnership in place to significantly increase
capacity, but with all of the experience of
our pilot project the risk is substantially
mitigated…once we have built this out it will
be a sustainable low cost source of graphite,”
the CEO explained.
Boynton outlined to Benchmark the
company’s blueprint for expansions in a
country that is presently the world’s 6th
largest producer of flake graphite.
Phase one will see an expansion of the
Loharano operation to 18,000 tpa, in essence
replicating the successful 6,000 tpa plant
twice over to bring significant new capacity
on-stream.
A concurrent project will see the company
work with Tirupati on a new site closer to
Madagascar’s Tamatave Port, which is aiming
for a 12,000 tpa flake graphite capacity.
Should Boynton successfully implement
the plan, Madagascar would increase its
graphite output four-fold to 30,000 tpa and
leapfrog Norway, Russia and India to become
the world’s third largest graphite producer.
“The rationale is simple from our side;
it gives us a risk mitigated exposure to
significant expansion of our resource and
volume,” said Boynton.
“Tirupati will gain access to capital
markets and project finance through
Stratmin’s London listing and our ability to
attract and negotiate funding. We will be
actively seeking funding from sources such
as the African Development Bank,” he added.
Tirupati is one of the leading graphite
producers and is involved in the mining
and processing of flake graphite for a wide
variety of domestic markets. In recent
years more graphite has been imported
32| june 2015 BENCHMARK

stratmin by numbers
n Est 2015 output
n 2015 Capacity
n 2016 Est Capacity
n Extra Large flake
(+40 mesh) %

3,500 tonnes
6,000 tonnes
12,000 tonnes
40%

and reprocessed for the domestic markets
contributing to the country’s total output
of 25,000 tpa, making it the world’s third
largest producer.
Developing new sources in Madagascar
could see India evolve into a valueadded processor of flake graphite rather
than a miner. This is much the path
China is attempting to go down with its
consolidation activities which presents
opportunities for suppliers like Madagascar.

Understanding a niche market
One of the major challenges for Stratmin
has been infiltrating what is a private
and niche sector. While flake graphite is a
global industry and a key raw material in
steel making and batteries, only a handful
of companies dominate the international
marketplace.
This problem was one faced by former MD,
Yannaghas, who explained to Benchmark:
“Graphite customers are very specific for
what they want. The guidelines are very
tight. If it falls outside of these specifications
they won’t take it”.
Graphite is end user driven. Knowing your
customers and working to their needs are
factors that can make or break new graphite
producers and what sets it apart from larger
commodities such as iron ore, coal and
copper.
Yannaghas’ message was echoed by
Boynton.
“It’s naïve to think you can just build a
mine, get an offtake deal and be successful.
You need to understand the market and
focus on your core competencies,” he
explained.
“Our core competencies are developing
and operating in Madagascar. We now
actually have cash flow and have proven
consistency of grade.”
The country has long suffered from
underinvestment in the graphite sector.
While being well regarded for the quality
of its flake graphite, Madagascar has lacked
the financial power and forward planning to
significantly expand production.
With both Stratmin’s present sales into
North America and a route into the Indian
market with its Tirupati deal, all the pieces
for a new era in Madagascan graphite
production are being put in place.
www.benchmarkminerals.com
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Madagascar’s FLAKE GRAPHITE OUTPUT
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By Simon Moores
Madagascar has always been a niche but
high quality producer of flake graphite
concentrate.
Over the last decade, production has
ranged between 3,000 and 8,000 tonnes with
almost 100% of output destined for the US or
Europe. This is only a fraction of total global
supply, however, which is dominated by the
two majors, China and Brazil – both of which
accounted for 86% of flake graphite output
in 2014.
Despite this minor volume position,
Madagascar has found itself a loyal customer
base for its high quality, large flake (+80 mesh
or larger) product.
Production to date has been dominated
by French company, Etablissements Gallois,
in the east of the country, close to Stratmin’s
operation. While the Gallois mine has a 10,000
tpa capacity, output in recent years has been
roughly half of this.
Since 2010, supply from Madagascar has
been hovering around the 3,000 tpa mark,
but with the emergence of Stratmin this year,
this figure is rising. The accompanying chart
shows the emergence of the new production,
with exports between January and May up
28% on the same period last year.
Should the trend continue, Madagascar
is on course of have its largest year of
production in a decade.
The east African country has also been
subject to extensive exploration over the last
five years.
Canada’s Energizer Resources has been a
major contributor to uncovering the extent
of Madagascar’s flake graphite resources
through drilling at its Molo Deposit in the
south, which exceeds 80m tonnes at a grade
of 5-8% C.
The company’s feasibility study in March
showed an ex-mine operating cost of $352/
tonne. Compared with the majority of
producing countries in 2015, Madagascar
holds significant potential to expand output
should the new mines be able to replicate
the quality product of Gallois. Stratmin’s
partnership with India’s Tirupati Carbons
could also be significant in a global context.
With India’s domestic graphite resources
struggling to expand and producers
increasingly reliant on reprocessing imported
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ore, Madagascar could be a logical option
to replace the bulk of India’s present mined
output, which was around 25,000 tonnes in
2014.
Tirupati is one of two companies that
dominates India’s graphite industry and
accounts for around half of the country’s
output. Should the new venture with
Stratmin take-off, it could be the start of an
Indian supply shift from domestic resources
to Madagascar.
China’s slow withdrawal from the
international marketplace is also likely to
have a positive impact on the country’s
fortunes.
Shandong was a leading source of large
flake graphite material, but mine closures
and increased processing restrictions in the
province have restricted the amount of +80
and +50 mesh material available. Buyers
have turned to other countries including
Madagascar to replace this shortfall.
Benchmark Mineral Intelligence estimates
that, on average, Madagascar is a lower
cost producer than India and on a par with
many provinces in China, but the country
has lacked the scale to offer any significant
international impact to date.
With the new investment and continued
government backing, the country is set for a
path of increased graphite output at a time
when new supply is needed.
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Drilling for graphite in Tanzania
Australia has led the search for new flake graphite
production in Africa following the surge in interest
in battery raw materials.
IMX Resources’ Chilalo Project in southern
Tanzania (pictured) is one of the leading graphite
prospects in the region.
With major development projects also taking
place in Mozambique and Madagascar, East Africa
is looking to establish itself as the new home of
graphite exports.
Small volumes of flake graphite are already
produced in Zimbabwe and Madagascar, but with
ongoing concerns over the longer-term availability
of low-cost Chinese supplies, the need for new
sustainable resources is growing.
Flake graphite is the precursor material to
spherical graphite which is commonly used as the
anode material in lithium-ion battery technologies.
Picture Source: IMX
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Cobalt’s
hi-tech
blueprint
By Andrew Miller
During the past five years, the battery sector’s hunger for cobalt has
increased three-fold and prices have reacted in a volatile way. New battery
megafactories using cobalt-based cathodes are being built, yet the
industry is still divided on how far lithium-ion batteries can really go.
With these emerging hi-tech markets threatening to unbalance an industry
that relies on the Democratic Republic of Congo for over half of its raw
material, the need for new supply is rising in an environment where mining
finance is grinding to a halt.
With demand increasing and future supply uncertain, can cobalt afford
another price shock that would derail its role in the lithium-ion revolution?
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he cobalt industry is a split
camp. On one side you have
traditional cobalt metal
manufacturers selling to
produce superalloys, binders,
catalysts to mature, industrial markets
that have struggled to offer any significant
growth in recent years.
In the other corner, you have cobalt’s
chemical manufacturers supplying a fastgrowing new market, the battery sector.
The industry is further fragmented
by believers and non-believers of the
lithium-ion revolution, a surge in battery
applications outside of smartphones,
powertools, laptops and tablets.
Cobalt’s future growth as a key component
in lithium-ion batteries relies on vehicles,
homes and the commercial world using
energy storage in ways never seen before.
New markets and new demand is a
challenge for the well-established cobalt
industry to consider and, most importantly,
invest in.
Despite a compound annual growth rate
in production of over 5% since the mid1980s, the sector’s traditional end-market,
metal production, has been slowing, pushing
supplies into surplus.
The growing needs of the battery sector
– which grew by over 9% in 2014 – has
insulated the cobalt industry from the
slowdown in industrial demand. However,
slower than expected uptake of largescale battery applications, namely electric
vehicles, has left many industry players
sceptical over the further growth potential
of batteries.
Experienced cobalt participants are
asking: How much further can batteries
really go?
Scepticism is deep-rooted among
producers who, despite rallying calls from
major battery consumers, remain wary of
depending on an evolving market with a
variety of battery chemistries, some of which
do not use cobalt as part of the cathode
makeup.
While these fears may carry some weight
in the longer-term, consumption patterns
are likely to dictate that battery uncertainties
can no longer be swept under the carpet.
Over the past five years alone, cobalt’s
battery grade consumption has increased
threefold, and this growth looks set
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“The stability in price will be
a key factor in cobalt’s usage
in batteries.”
Munehisa Ikoma, Senior Executive Engineer,
Panasonic Corp

to continue considering the battery
megafactories in the pipeline.
With this growth will come further
disruption to the traditional market
structures that have developed in cobalt
over the last 30 years.
In short, a new, more secure supply chain
for the modern era will need to be created, a
task that includes new mines, new refineries,
and a more transparent supply chain.

Cultivating a new end-market
Over the last 24 months, batteries have seen
a renaissance. Not since the late-1990s and
the mid-2000s have associated industries
been this excited about growth in the
market.
And this time it is not just about electric
vehicles but also home and commercial
energy storage. It’s a subject that is no
longer just the elephant in the room but a
prospect that is on the table.
Tesla Motors Inc has again put itself at
the forefront of these developments by
announcing the launch of a utility storage
line of products – the Powerwall and
Powerpack – which hold the promise to
revolutionise how we store and distribute
energy on both a residential and commercial
level (pp24-25).
Panasonic Corp, Tesla’s battery supplier, is
expecting considerable growth in its battery
output over the coming decade, forecasting
a CAGR in demand of 16.9% from the
automotive sector and 74.9% from the utility
storage industry to 2025.
Although the company concedes
that its cathode chemistries vary, Senior
Executive Engineer, Munehisa Ikoma
recently emphasised that cobalt would be
an important element in all of Panasonic’s
lithium-ion technologies.
This is a message that has been echoed
across the industry, with major battery
producers and consumers alike, emphasising
that cobalt-based chemistries have become
the industry standard and are likely to
remain this way for the foreseeable future.
If cobalt-based cathodes remain the status
quo then the industry will require substantial
new volumes of material to support a sector
that is growing not only in the amount of
batteries used but also in the size of the
batteries being adopted.
www.benchmarkminerals.com
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mass producing batteries are negated,
the lithium-ion revolution will begin to
unravel.

Price pressure points
Moving forward, raw material supply itself
will pose a direct challenge to battery
producers, but the impact this new
demand has on prices will also have an
indirect bearing on the cost savings these
companies are able to achieve.
Supply in the cobalt market is already
showing signs of tightening with rising
battery demand in addition to supply
restrictions including the suspension of
ENRC’s Chambishi mine in Zambia.
As a result prices are expected to rise
throughout H2 2015 at a time when
demand is set to spike with the start of
Tesla’s Gigafactory and Chinese battery
expansions that could take up much of the
domestic Chinese supply usually destined
for export.
It was only at the end of May that LG
Chem signed a contract to supply EV
batteries to the country’s largest SUV
producer - a deal which will see LG’s orders

▲

With today’s cobalt supply structure
inflexible to any quick changes or shocks
to the system, satisfying the demand for
a major new industry, and ensuring the
sustainability of cobalt’s role in the market,
will pose the biggest challenge to producers.
In 2014, the world’s cobalt production
was 90,000 tonnes with the battery sector
estimated to account for between 40-45,000
tonnes of the market. Batteries were by
far the number one consuming sector for
cobalt, while superalloys accounted for a
further 16% of demand.
The requirements of Tesla’s Gigafactory
alone is likely to see this figure increase by
15-20% when it reaches its planned capacity
in 2020. This is without taking into account
further expansions within China which will at
least match this demand.
Expanding cobalt capacity to meet this
demand will be paramount in keeping prices
stable. A stable and reasonable price is
critical for end users aiming to implement
large projects that are conducive to lowering
battery unit costs to the holy grail of sub$250/kWh.
If the price of raw materials escalates
to such a level that any cost savings in

2025
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from the Chinese market exceed 200,000
units by 2017 (pp27). Add to this further
incentives by Beijing to get its residents to
switch to electric vehicles and it becomes
apparent that demand will soon outpace
supply – a situation that could have a knockon effect on prices, something consumers
will want to avoid.
“The stability in price will be a key factor
in cobalt’s usage in batteries,” explained
Panasonic’s Munehisa Ikoma.
In 2008, high grade cobalt metal prices
soared to over $50/lb before the effects of
the global economic crisis forced prices back
below the $20/lb mark in 2013.
If a price cycle on this scale was to occur
again, battery producers could be forced
to move towards non-cobalt cathodes like
lithium manganese oxide (LMO) or lithium
iron phosphate (LFP).
However, the reality is that it would require
substantial and sustained price rises for
battery producers to totally abandon the
technology they have developed over the last
two decades – especially as they now stand
on the precipice of a new era in demand.
Lessons can be learned from rare earths,
which has experienced a more extreme yet
similar situation. In 2010, prices escalated
to all-time highs on the back of supply
restrictions in China. While the price of some
rare earth elements rose by over 700% in 12
months, large end users such as Siemens AG
and Boeing were reluctant to stop using the
raw materials. They did, however, ramp up
research in substitute materials that could
have an impact in years to come.
In a sense, necessity is the mother of
invention and cobalt would want to avoid a
rare earths situation by forcing its consumers
to look at cobalt alternatives.
Shifting away from a cobalt cathode, as
of today is neither realistic nor conducive to
the development of new end markets.
In order to avoid this type of obstacle, the
cobalt market will be required to develop
new resources – a tough ask considering the
state of public markets today.

Mapping a sustainable future
Cobalt’s evolving supply-demand balance
means new supply is needed as we approach
2020.
Few existing producers have the ability to
40 | JUNE 2015 BENCHMARK
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16.9%

Battery demand growth expected
in the automotive sector by
Panasonic Corp

74.9%

Battery demand growth expected
in the utility sector by
Panasonic Corp
Source: Panasonic Corp

substantially increase output in the medium
term and with the vast majority of existing
supplies being mined as a by-product
of either nickel or copper operations,
global supply remains largely subject to
developments in these sectors.
Furthermore, with the bulk of mined
cobalt concentrate originating from the
Democratic Republic of Congo (DRC), this
output remains susceptible to changes in
the geo-political environment, particularly
considering the steps western governments
have taken in recent years to limit sourcing
from conflict areas. (See pp14-15)
Despite these concerns, funding for the
few exploration stage cobalt companies
seeking to develop new mines remains
subject to public markets, which tend to be
guided by macroeconomic trends rather
than the specialised requirements of these
niche sectors.
Nevertheless, this has failed to dampen
the appetite of companies seeking to benefit
from these market developments.
“The increasing demand for cobalt in
electric vehicle and stationary battery
sectors [means] cobalt is anticipated to
enter into a deficit situation sooner rather
than later – possibly as early as 2016,” Rick
Honsinger, Vice President of Canada-based
exploration company Formation Metals
explained to Benchmark.
It is this potential that the company
is looking to capitalise on with the
development of the Idaho Cobalt Project
in the US, where the company is seeking to
produce 1,300 tpa of battery-grade material.
Despite completing two of the three
stages of construction at the mine and mill,
financing for their final stage operations
remains challenging, according to
Honsinger.
The company believes the North
American location of the mine, combined
with the demand outlook, will compel the
industry to fund the project and bring the
mine on stream in the near term as battery
manufacturers rapidly expand operations on
the continent.
The strategic advantages of developing
a mine in North America, including supply
security and the potential for lower cost
logistics, are strong selling points for other
exploration miners.
Fortune Minerals Limited, also a Canadawww.benchmarkminerals.com
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In addition to supply security, the
economics of these old mines versus new
ones must be addressed.
Global Cobalt is developing two North
American projects in Ontario, Canada and
Idaho, US. The company’s flagship project,
the Karakul Cobalt Deposit in the Republic
of Altai, Russia, is looking to sell into the
Chinese market.
“[The project] is located near the Chinese
border and as such is ideally located to take
full advantage of China’s rapidly expanding
battery materials marketplace,” Erin Chutter,
President and CEO, explained to Benchmark.
The need for new supplies globally is
something the company is looking to
address, with proposals already in place for
the company to create a spin-off entity –
Global Energy Metals – which will “focus
on the acquisition of additional cobalt
projects globally that are located in mature,
stable and prolific mining jurisdictions,” she
added.
▲

based mining and development company,
is aiming to bring a 1,600 tpa cobalt project
online in 2017.
“[Being North America based we] should
command significant market attention from
battery manufacturers in Canada, the US and
Europe,” Robin Goad, President of Fortune
Minerals explained in an interview.
“[Close to] 60% of mined cobalt supply
comes from the DRC and poses a number
of risks including political instability, new
regulations, higher royalties, export taxes
and depletion of readily available surface
oxide ores,” Goad said.
Mining of easily accessible minerals and
metals is an important point to stress. In
niche industries like cobalt, graphite and rare
earths, many of the active mines today have
been operational for decades with many
having to go deeper underground or shift to
lower grade resources to maintain output.
In addition, many of these mines are in
higher risk countries for the west: cobalt
comes primarily from the DRC while graphite
and rare earths are predominately from China.
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Supply chain conflict
As companies outside of China seek
to insulate themselves from external
disruptions to their supply chains, the
development of these new projects will
become imperative.
With the needs of cobalt consumers
increasing, both in terms of quantity and the
consistency of product, end users require
greater visibility of upstream markets to
ensure the security of their supply chains.
A major issue that is rising in prominence
is one of conflict minerals: the sourcing
of raw materials that fund rebel groups in
conflict areas of the world. The US has already
enacted the Dodd Frank legislation which
forces public companies to disclose where
they use conflict minerals, while Europe is
going down a similar track (pp14-15).
At present, the 3TGs of tin, tantalum,
tungsten and gold sourced in central Africa
are classified as conflict minerals, while cobalt
is not, despite being sourced in a similar way.
Pressure on the use of these controversial
sources is increasing, with the European
legislation likely to expand to include more
countries and more minerals in the future.
Today, major consumers such as the US
remain heavily dependent on the export
markets of China and the DRC. In 2014,
imports accounted for between 75-80% of
the US’ total refined consumption, which is
estimated to have reached close to 14,000
tonnes.
With these volumes likely to increase
in the medium term as battery capacity
expansions accelerate, the security of
supplies into the country has become an
issue of national importance – so much so
that from this year onwards, the Defense
Logistics Agency is expected to commission
purchases of cobalt products for the
National Defense Stockpile.
In the early 1990s the US National
Defense Stockpile had inventories of over
24,000 tonnes of cobalt; however, sales of
these stockpiles were authorised between
1993 and 2011, leaving almost all of these
stockpiles depleted today.
This has left the world’s biggest economy
largely at the mercy of countries with
different socio-political environments that
are arguably not aligned with US economic
objectives.
As well as the security of these supplies
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the country’s consumers are also having to
consider the sustainability of importing from
unstable regions such as the DRC.
Although cobalt was a notable exemption
from the US conflict mineral provisions,
the brand management of emerging green
energy consumers is limiting the areas that
companies can acceptably seek to acquire
these materials from.
Furthermore, these ethical issues will
only be compounded by greater domestic
consumption in countries such as China as it
shifts towards a hi-tech economy.
In 2014, China is estimated to have
consumed around 37,000 tonnes of cobalt,
a figure which is forecast to increase by over
16% to 43,000 tonnes in 2015 alone.
The majority of this demand will be
met domestically by a group of 10 cobalt
smelters that control 90% of the country’s
output after a period of consolidation.
The major risk factor with relying on China
for the majority of ready-to-use, processed
cobalt is the growth of its domestic market,
which is likely to outpace its supply-side
expansions leaving less raw material
available for export.
An overreliance on China saw dire
consequences for the rare earths industry.
Even abroad, China’s presence in the
industry is growing. Chinese subsidiaries
abroad are estimated to have produced up
to 10,000 tonnes of cobalt in 2014 and are
likely to direct further resources back into
the country.
The need for countries such as the US
to secure supplies in the longer term is
reaching a critical level. Then there is the
case of raw material competition.
Although the industrial metal markets
have contracted over the past 12 months, a
global rebound of some form is expected.
This means future competition between the
old and new for the same cobalt concentrate
will intensify in the future.
As this demand competition increases, an
increase in vertical integration – end users
buying or taking a stake in mining or refining
projects – is likely as companies seek to derisk their supply chains.
Major battery companies are already
looking into these types of investments and
although none have yet come to fruition,
tightening market conditions will see this
become a priority for major end users.
www.benchmarkminerals.com
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The question is how far upstream end
users are willing to go? Owning a mine has
usually been a step too far.
Securing these deals will become
increasingly difficult over the coming years
with a supply being squeezed.
While there is an acceptance that greater
coordination within the supply chain will
be required, existing producers with an
established set of clients will have little
incentive to commit major volumes to
longer-term contracts considering the
existing market dynamics.
As a result the need for new supplies of
not only cobalt but also a range of other
battery precursor materials will remain of
paramount priority.

Filling the void
In the minerals and metals space, recycling
is usually a buzz word that comes and goes
with the ebb and flow of demand. The likely
result of the discussion is that recycling does
not make good economic sense.
In cobalt, like many other industries such
as lithium and rare earths, recycling is under
discussion. But unlike these industries, it is
already placing consumable volumes into
the market.
In 2014, China was the leading producer
of recycled material, accounting for around
5,000 tonnes of their total supply.
Elsewhere in the world, however, recycling
has been limited despite calls from major
consumers for developments in this
sector.
Although the concept of recycling cobalt
is not a new one, there are a number
of inefficiencies the sector will have to
overcome in order to forge a bigger role in
the supply chain.
Today, the storage and safety of recycling
products such as lithium-ion batteries
presents a major challenge to this area of
the industry, but as prices rise and supplies
tighten, these processors are likely to have
an increasingly important role to play –
particularly in the short term.
End users, such as portable power tool
manufacturer Stanley Black and Decker Inc,
have already voiced their hopes that cobalt
recycling will develop over the coming
years and allow them to sustain their use of
lithium-ion technologies.
www.benchmarkminerals.com

The rise of battery grade cobalt
During the past decade batteries have developed a clear lead as cobalt’s number
one consuming market by volume

2006

n Batteries
n Superalloys
n Hard materials

2014*

n Ceramics/Pigment
n Other
*Last full year of production
Sources: Darton Commodities, Cobalt Development Institute

Calls from these types of major end
users illustrates the growing awareness
throughout the supply chain that recycling
will play an important role in sustaining
growth in new end markets.
But while recycling could play an
important role in bridging the deficit in
supplies in the short term, it will not replace
the need for new primary cobalt supply.
As the cobalt industry enters a new period
of growth, it needs a major player to take
a leading role and lay the foundations for
a new generation of demand. But with
new mines requiring significant sums of
investment – money that is not forthcoming
– focus will turn to major producers and
major end users.
Will major battery producers be willing
to invest in their own mines? Would major
producers be willing to expand existing
capacity without certainty there will be a
market for it?
The prospects of hi-tech applications are
well established in the cobalt industry, but
as of yet neither side of the market has been
willing to break the standoff and lay the
foundations for this growth.
The hope will be that one side takes the
lead before cobalt’s next price crisis – for
which the course is set.
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Rare earths

setting the tone
Rare earth elements have risen to become central to today’s modern
techology. These specialist products have changed the face of modern
society from sparking the advent of colour TV to constructing super-strong
magnets for uses in the auto industry.
Clint Cox profiles today’s uses for rare earths and the questions to ask
when developing new sources of these critical elements.
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are earth elements (REE) play a
special role in society.
These elements are mined
together, yet their end uses and
markets are extremely diverse.
It took almost 100 years from
their discovery in the late 1700s to their first
commercial application in the late 1800s.
Innovation and the discovery of new
applications for rare earths exploded in the
mid-to-late 20th century and they are now
found in communication, transportation,
entertainment, heavy industry, in household
appliances, and throughout the global supply
chain.
The supply and demand for rare earths
is exceedingly difficult to predict, but it is
worthwhile to try to understand where the
market has been and where it may be headed.
From the early 1960s into the 1980s, the
rare earth element industry experienced an
incredible renaissance. New rare earth-based
applications transformed the world, and the
market shifted towards Asia as rare earth
resources became readily available from China.
Powerful rare earth permanent magnets
made motors and computers smaller and
more efficient, rare earth phosphors lit the
screens that shifted our focus to a digital
world, fiber optic amplifiers dramatically
increased the speed and volume of digital
communication, rechargeable batteries
extended our reach beyond the conventional
outlet, and rare earths in fluid cracking
catalysts (FCC) and autocatalysts made use of
fossil fuels more efficient and cleaner.
These, and a multitude of other additional
applications, have been improved and
made more efficient over the past few
decades, even as China has become the
dominant supplier of REEs. Rare earth usage
has fluctuated over the past few decades,
but the market has generally experienced
tremendous growth and changed modern
society as we know it.
In 2010, Chinese rare earth export quotas
were drastically cut, China and Japan had
an island dispute, and rare earth prices
subsequently skyrocketed.
This rare earth crisis substantially changed
the industry as end users became more
efficient in their use of rare earths, recycling
efforts increased, and other elements were
substituted for REEs in various applications.
Companies outside China decreased their
research and development (R&D) efforts
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“

The rare earth crisis of 2010
substantially changed the
industry

utilising rare earths, as a reliable supply of REE
material was now in question.
Indeed, some companies will now accept
lower product performance in order to
avoid REEs and increase the security of their
supply chain. This will undoubtedly have an
impact on the development of future REE
applications.
In 2012, a WTO complaint was filed by
Japan, the USA, and the EU. The resolution of
that complaint has recently reached fruition
as the Chinese government has removed the
export quota system and eliminated export
duties on REEs. However, China has recently
implemented an export licensing system and
a new rare earth resource tax, and it continues
to maintain a mining quota system.
The government in Beijing is also making
great efforts to consolidate the REE industry
that exists within China.
While the rare earth industry is being
reorganised in China, a number of key rare
earth markets are also undergoing substantial
change.

Phosphors

“

There are many possible uses
for rare earths, but there
is also an entire periodic
table of elements providing
competition.

The phosphor market has endured the most
sweeping and far-reaching change of any
major rare earth application over the past few
years.
LEDs use just a fraction of the grams of
REEs per lumen that fluorescent bulbs use,
and this burgeoning market is the fastest
growing in the lighting sector. Less rare earth
phosphors are needed now, and because
of this, the market for rare earth phosphors
is undergoing substantial contraction,
with the effect reaching not only lighting
manufacturers, but also producers of heavy
rare earth elements (HREE). This shift has
meant less market demand for europium,
terbium and yttrium.

Magnets
NdFeB and SmCo permanent magnets are
the absolute mainstay of growth for the rare
earth industry. The applications that use these
REE magnets are numerous and incredibly
varied. In the automobile industry, these
smaller motors translate into lighter and more
efficient vehicles. In the defense industry,
permanent magnets can be used in ways that
enhance performance and push boundaries
on a variety of weapons systems.
www.benchmarkminerals.com
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Permanent rare earth magnets Credit: Clint Cox, The Anchor House Inc

www.benchmarkminerals.com

“

Phosphors have endured
the most sweeping and farreaching change of any major
rare earth application

As significant REE magnet patents expired
in 2014, the magnet market should expand
further with increased competition. For
decades, many R&D teams have worked
tirelessly in their attempt to replace rare
earths in permanent magnets, but REEs
continue to offer the superior solution, and
therefore this market should continue its
robust growth into the future. And while
viable substitutes for REE magnets exist for
some applications, nothing can currently
substitute for the strength of rare earth
permanent magnets.
The rare earth elements most often used
in magnet applications are praseodymium,
neodymium, samarium, terbium, and
dysprosium.

Glass
Lanthanum in optical glass provides superb
clarity in very small lenses that are used in
cameras from spy satellites to smartphones.
As our selfie-taking, surveillance society
grows, this application and demand should
also grow. However, the lanthanum volumes
required for this application are relatively low
compared to overall output of the lanthanum
market supply.
Cerium (and other REEs) can be used in
glass to block ultra-violet (UV) light. Cerium
BENCHMARK JUNE 2015 | 47
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Next generation appliances include more
features and are becoming smaller, lighter
and more efficient thanks to the increased
usage of REE magnets. The ever-increasing
use of sensors will also translate to more REE
magnet usage, as our society looks for more
data inputs from automobiles, appliances and
machinery.
It is critical to understand that REE magnets
are often a small part of a much larger supply
chain, and therefore a fraction of the overall
cost of the final product sold to a consumer.
For example, neodymium may constitute a
substantial portion of a rare earth magnet,
but as that magnet is placed in a motor, and
that motor may be placed in a car seat, and
that seat is part of a system installed in an
automobile, the amount of neodymium as a
percentage of the final product becomes less
impactful.
When the recent crisis began in 2010, the
magnet industry moved away from using
REE magnets for inexpensive, less critical
applications. But as prices dropped, some
of these applications are returning to REE
magnets. Magnet manufacturers have also
become much more efficient in their use of
dysprosium (Dy) – in some cases eliminating
it altogether. However, as long as dysprosium
is readily available, it will probably be used in
magnets.
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The 2010-2011 REE price spike
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UV-blocking technology has significant
upsides for eyeglasses, automotive glass,
lamps and architectural glass. Viable
competing technologies do exist, but as there
is currently a glut of cerium available to the
market and prices are fairly low, this may be
an opportune time for glass manufacturers to
incorporate this technology on a wider basis.

Ceramics
Rare earths in ceramics have a wide variety
of applications and excellent market
growth potential. Praseodymium, yttrium,
and neodymium are used in pigments for
colouring ceramics.
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Yttrium is the key ingredient in yttriastabilized zirconia (YSZ), which is an
extremely durable material with very high
corrosion resistance and a hardness almost
equal to a diamond. YSZ is used in high
pressure valves, solid oxide fuel cells (SOFCs),
thermal barrier coatings (TBCs) for turbine
blades, and for mechanical parts in high-wear
or high-temperature environments. YSZ is
also growing in its use for dental implants and
in high-end cutlery.
Rare earths are used as a dopant in
multilayer ceramic capacitors (MLCC), and
although very minute amounts are used in
each capacitor, this is a fast-growing market
with upside potential.
www.benchmarkminerals.com
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Recycling has played an increasing role in the
REE supply chain since the crisis began in 2010.
For example, the market for cerium polish,
experienced extreme stress and underwent
significant change over the last half decade.
Recycling efforts to cut usage of cerium polish
were successful, and polishes that use other,
non-rare earth elements have also been
incorporated. The polish industry has since
become much more efficient and may use
considerably less cerium moving forward.

Competition & new markets
There are many possible uses for rare earths,
but there is also an entire periodic table of
elements providing competition.
For example, nickel-metal hydride (NiMH)
batteries were the rechargeable standard for
years before lithium-ion (technology quickly
gained a sizeable portion of the market.
New technologies can replace current
technologies and shift REE demand. The
lighting industry is a great example, as the
first commercial use of rare earths was the gas
mantle which used cerium and thorium. Soon
after the incandescent bulb was invented,
and went on to displace the gas mantle. Black
and white televisions dominated the market,
even after the colour version was invented,
because colour did not have enough contrast
and looked washed out due to the lack of a
suitable red phosphor.
It was then discovered that europium was
the solution needed to launch the colour TV
market. However, as the market for TVs has
moved through tube technology, plasma and
LCD, LED/LCD, and now OLED, less and less
REE phosphor is needed.
Many announcements have been made
over the years about new and fantastic uses
for the rare earths.
These announcements often follow brilliant
R&D efforts by scientists and professors, but
the products must always prove themselves
in the marketplace in order to be successful.
While some new uses prove to be truly
industry-shaking – such as the use of
europium in colour TVs in the 1960s or the
NdFeB magnets of the 1980s – many uses may
eventually end up as laboratory curiosities
because they are uneconomic or impractical.
Some basic questions to ask when
16
considering the possibilities and impact
potential of new REE applications:
www.benchmarkminerals.com

RISE OF THE RARE EARTH MAGNET
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Other important characteristics
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1.
2.
3.
4.

5.

Is it substantially better in some way
than the existing technology?
Is it substantially cheaper than the
existing technology?
Are there possible substitutes for the
rare earth element(s) used?
Is the developer an industry player
or working closely with an industry
player?
Can the application be scaled to meet
industrial requirements?

While a multitude of new uses have
been discovered for rare earths in the past
few decades, many of these use very small
volumes of material and do not greatly
impact the supply and demand equation of
the REE market.
Contributor: Clint Cox, Founder of Anchor
House Inc, a research firm specialising in
rare earths.
n Email: c.cox@theanchorhouse.com
n www.theanchorhouse.com
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The changing
art of moving
minerals
Logistics provides the crucial link between a mineral’s mine and
market, be it container-shipped graphite and lithium, or dry bulk
transported iron ore, coal, barite and magnesite. But with global
minerals and metals evolving quicker than ever before, is this
mature industry ready for modern day demands?
From Rotterdam, Netherlands
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t has long been said that a mineral
without a market is just a geological
curiosity. One of the only links standing
between a mineral being a valuable raw
material and remaining in the ground is
logistics.
Many new mining projects that are low
cost to extract fail on logistical grounds.
Yet moving minerals is a somewhat private
industry despite being global and it is a sector
that is not used to significant change.
Dry bulk and container are the mainstream
methods in which raw materials are
transported across the world’s oceans.
Over the last three decades, the flow of
international trade has increasingly come
from the lowest cost mining areas in the
world, including Africa, Brazil, South Africa,
Australia, but most importantly China.
China’s supply and demand of raw
materials such as iron ore, bauxite and coal
has created the blueprint for the modern day
logistics industry.
Since 2011, however, growth has stagnated
and its major customers, such as the US,
Japan and Germany, have settled at a new
lower equilibrium for mineral consumption. In
short and in general, the boom years are over
and the world is getting used to consuming
minerals and metals at a much slower rate.
“Industry is being disrupted and this is
being forgotten. Everything is now changing
a lot faster,” Geert Lagae, supply chain
manager at Belgium’s Vlassenroot Group said
at the inaugural IMFORMED Mineral Logistics
Forum 2015 in Rotterdam, Netherlands.
Logistics has long been seen as an
industrial stalwart of the mining industry, but
delegates at IMFORMED’s launch event heard
how it plays a crucial link between all raw
materials, whether industrial or hi tech.
“If you can’t grow it, you’ll have to mine it,”
said logistics expert Clive Kessell, director of
Coastalwise Ltd. “Logistics knits everything
together.”
Since the boom times, however, the
logistics industry – which consists of many
disciplines including shipping owners,
brokers, traders, port authorities, port
handling and storage companies – has had to
deal with a stop-start market asking whether
the sector is efficient enough.
“You will always hear from the market: this
is how we have done business for 120 years.
But it’s now not true,” explained Vlassenroot
Group’s Lagae.
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“

If you can’t grow it, you’ll
have to mine it.. Logistics
knits everything together
Clive Kessell, Director, Coastalwise Ltd

“Customers are ordering smaller quantities
and no one keeps stocks anymore,” he added.
Destocking of the mineral supply chain
has been a dominant trend since the global
financial crisis as stocks equate to cash and, in
tough economic times, cash becomes king.
In the recent boom periods of 2005-2008
and 2011, there was a race for raw material
supply before the next price hikes were put
in place. 2005-2008 especially was the sellers’
market to beat all sellers’ markets and as a
result companies purchased what they could
for storage as strong growth in demand was
all but guaranteed. With this growth, new
shipping capacity and storage facilities were
needed - almost everyone was winning.
Today, we are in a very different world and
it is one that has asked questions of those
developing new storage capacity. Especially
if major end users such as UK glass producer,
NSG – as the Rotterdam delegation heard –
prefer just-in-time deliveries of its Scottish
silica sand and Turkish feldspar, as the group’s
Raw Materials Manager Tim Smith explained.
Mike O’Driscoll, Forum Chair and
IMFORMED director, explained: “The NSG
case study of its captive Lochaline silica sand
source is a prime example of one of the key
trends we have seen over the last few years
of large volume mineral consumers vertically
www.benchmarkminerals.com
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Sibelco’s Head of Shipping, Frank Solberg
at IMFORMED’s Mineral Logistics 2015
which set the stage for discussions on
the future of transporting raw materials

and in 2014 it rose to 12%, or €449m euros.

Speciality versus bulks
At the IMFORMED meeting there was a clear
split between minerals such as barite, kaolin
and magnetise, which are dry bulk shipped
in huge volumes of up to 75,000 tonnes
and speciality minerals such as graphite
and lithium, which are container shipped in
smaller lots of 50 tonnes.
This subject also divided the audience with
little cross-over between bulk and container
disciplines. For example, Imerys transports
huge tonnages of kaolin clay – the paper and
plastics raw material – in 35-40,000 tonne
dry bulk shipping vessels from the depths
of Brazil into a specially designed hub at
Antwerp port, which can handle 600,000 tpa
kaolin.
Meanwhile, Magnesita Refactários, the
Brazilian magnesite, talc, dolomite, and
refractories producer, explained how it
transports minerals such as magnesite and
graphite from China to Brazil via both dry
bulk and container.
It was especially interesting to see Rio Tinto
Iron and Titanium explain how it favours the
more expensive and specialised container
shipping method over bulk shipments,

▲

integrating upstream to secure their own raw
material supply in order to ensure consistent
and uninterrupted supply availability and
quality.”
However, Imerys SA, the world’s largest
diversified mineral group, explained how
it sees storage playing a pivotal role in
softening the unpredictable peaks and
troughs in supply and demand.
“Storing minerals protects the value chain
from inefficiency – it’s an insurance policy,”
Thierry Salmona, the group’s Chief Technical
Officer told IMFORMED’s delegation.
“Long term, however, I expect storage
capacity to decrease as supply chain
efficiency increases. But it’s a pendulum, so
don’t stick your neck out,” Salmona added.
Imerys, a French-based company with a
2014 revenue of €3.6bn, specialises in both
bulk raw materials such as talc, kaolin and
calcium carbonate in addition to speciality
raw materials like graphite and white fused
alumina. Mastering these global supply
chains has become central to its success.
Another critical factor in Imerys’ dominance
is adding value and creating new products.
As Salmona explained, the company was not
satisfied in 2011 when it saw that 5% of its
revenue came from new products, therefore
the group focused on increasing the figure
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Transporting a mineral from mine to market
With a mineral’s market very rarely located at its source, the logistical operation to transport
raw materials to the other side of the world is complex
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especially as the group is a classic bulk
commodity company and the second largest
miner in the world.
As well as titanium minerals and zircon
from South Africa, Madagascar, and Canada,
Rio Tinto mines borates in southern California,
a mineral that finds end uses in ceramics,
glass, batteries and fuel cells.
It led to the question: as mineral companies
are forced to specialise and innovate their
products in tougher economic times, are they
likely to favour containers as their first choice
of transport?
Robert van Muiden, CEO of Rotterdam
Bulk Logistics (RoBuLog), explained his vision
of the future where increasing amounts of
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minerals are container shipped to ensure
ease of transport and a lower chance of
contamination.
“More minerals are moving into containers,”
explained van Muiden, who cited battery
raw materials such as graphite and lithium
as growth markets in the sector. He outlined
that although the prospects appeared
bright for containers in general, innovations
were still needed in the space, which has
not fundamentally changed since their
widespread adoption in the 1960s.
One particular development described by
van Muiden, new to Europe and certainly,
until this presentation, unknown to the
audience upon asking, was Arrows Up Inc.’s
www.benchmarkminerals.com
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Jumbo Bin System.
The Jumbo Bin is a steel and fibre glass
square container holding a maximum of 27.4
tonnes of raw material which sits on a 20ft
modified chassis and can be loaded through
the top and discharged from its floor.
Key features of the Jumbo Bin include it
being integrated, intermodal, and universally
transportable; moving of product from source
to destination in one contained unit, allowing
savings on transloading and demurrage. To
date they have been used for shipments of
frac sand, cement, and clay.
The sentiment was backed by Michael Dai,
Manager of Trade and Finance at Chinese
company PJYT Logistics Co Ltd. The company,
which specialises in coal, bauxite and barite
mining and transportation in southern China,
explained how its own government is backing
increased container shipping by offering
discounts of up to 30%.
“Containers have really improved mineral
transport in south-west China,” Dai explained.
“The government has supported the
situation as well, with the China Railway
Company offering 10-30% discounts for
mineral companies that use containers.”
Dai also outlined how China is benefitting
from open top containers, which are new in
the country but have been in use in Europe
for some time. He explained a concept that
would eliminate sea freight for minerals from
China should container transport take off in a
major way.
The “one belt, one road” vision that Dai
outlined to the audience would see minerals
being container transported from China
through Mongolia, Russia and into Europe by
rail – a route which could take only 15 days
compared with the 45 days for sea bound
freight. While some niche mineral logistics
companies specialise in this at the moment,
costs can still be four times higher than sea
freight.
China also faces a major efficiency issue.
With the world reliant on the country for
many of the lowest cost raw materials, full
shipments flow from China into Europe and
North America but more often than not the
vessels return empty. Dai explained that if
China could work harder to fill these ships
then costs could fall further. With demand for
Chinese raw materials falling from all time
highs between 2011-2013 and with no sign of
a return, this is something that its companies
will have to address imminently.
www.benchmarkminerals.com

‘I expect storage
capacity to decrease as
supply chain efficiency
increases. But it’s a
pendulum, so don’t stick
your neck out,’
Thierry Salmona, CTO, Imerys

Destined to be the minnows?
It was Sibelco that probably gave the most
home truths to the delegation.
One of the world’s largest minerals groups
and a long time competitor to Imerys, Sibelco
Europe’s head of shipping, Frank Solberg,
explained how it struggles with securing long
term, low cost logistics.
“Mineral companies are small players in the
global freight market,” said Solberg.
“At Sibelco we have around 650 shipments
a year from 2,000 tonnes up to 75,000 tonnes
and we are still a minor operation. We are not
BHP Billiton or Glencore and don’t have this
kind of market power,” he added.
For companies in the niche minerals and
metals segment of the mining sector, this
will always be an impossible challenge to
compete with huge volumes of raw materials
of iron ore, coal and bauxite.
For example, the flake graphite industry
produced 375,000 tonnes in 2014, while
barite – the oil and gas drilling mineral –
mined 9m tonnes and the world’s magnesite
mines produced 7m tonnes.
Compare these numbers to the 1.7bn
tonnes of iron ore produced last year alone
and the challenge becomes clear.
Should the big commodity producers assert
more pressure onto the shipping market, niche
mineral and metal producers will be pushed
into more specialised shipping methods.

IMFORMED was launched in January 2015 by
Mike O’Driscoll and Ismene Clarke as the new
platform for networking and knowledge for
the industrial minerals business.
More at: www.imformed.com
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Benchmark Graphite Price Index reveals the next
logical progression in data collection and analysis
for an industry of growing importance

Graphite’s first
price index
launched
B

enchmark Mineral Intelligence
has launched the industry’s
first graphite price index,
providing a valuable reference
tool for a market with
numerous complexities.
Launched as part of Benchmark’s new
Graphite Data subscription, the Benchmark
Graphite Price Index has fallen 4.61% in
2015 and now stands at 74.87 today. For
comparison, the all-time peak for the
indicator – which stretches back to January
2011 with a base value of 100 – occurred in
January 2012 at 135.54.
The index is designed to provide a new,
unique indicator of flake graphite price
trends within an industry of ever growing
importance.
Flake graphite is a key raw material in steel
making – through its use in refractories and
as a recarburizer – industrial lubricants, and
as the feedstock for spherical graphite: the
anode in a lithium-ion battery.
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While graphite has many grades and many
factors that affect a whole range of prices,
the industry has lacked an independent
reference point for these trends.
The index is not designed to tell users
what an individual price for a grade is, but is
intended to inform about the general trend
of prices in the industry.
Here, Andrew Miller, Analyst at Benchmark
answers the most common questions
received on the index:
What is the Benchmark Graphite Price Index?
The Benchmark Graphite Price Index is a
normalised average of the prices for a range
of flake graphite grades based on their
prominence within the market in terms of
internationally traded metric tonnages.
How is the index created?
The index is created by assigning weightings
to the various grades included in the index
based on the volume in which they are
traded. The weighted average of the prices
www.benchmarkminerals.com

Graphite index
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for each grade is then calculated monthly
to give a normalized value to show the
adjustments in the market.
Can you explain more about how the
prices are collected?
At Benchmark, we collect all our prices
directly from the market. We speak to
producers, traders, consumers – anyone
actively involved in the market – to give us a
perspective on where the prices stand in key
areas of the world.
We then use this data in conjunction with
other types of information and use our inhouse methodology and knowledge to verify
its validity and make a judgement on where
we, as an independent, believe prices stand.

www.benchmarkminerals.com

The Benchmark Graphite
Price Index is the only way
in which to capture where
the market stands today and
see which direction it may be
headed

How do you differ from other price
collection services?
Our price collection differs both in terms of
our interaction with the market and the way
in which we verify our data.
We are constantly in touch with a cross
section of the market, therefore we are in
the best possible independent position
to provide an overview. We work hard
on improving our contact database, the
accuracy of our prices and the number of
grades we analyse.
At Benchmark, we’re committed to
providing the most accurate industry data
available. This can only be achieved by
having a team of analysts dedicated to
keeping their fingers on the pulse of what is
happening in the sector.
How can the Benchmark Graphite Price
Index be useful to those in the industry?
A pricing index is the next logical
progression for a market such as flake
graphite, which is growing not only in terms

▲

How do you ensure the prices and
therefore the index is accurate?
We ensure the accuracy of the data we
collect through our network of contacts,
validating with official secondary data
sources and, most importantly, the expertise
of our analysts. Nobody else in the market
connects with the variety of sources we do
in order to collect our information – either
geographically or in terms of their positions
in the market.
These type of minerals are not publicly

“

traded and therefore never have one price
– that is down to the negotiations between
buyers and sellers. What we aim to provide
is the most accurate indication of where the
market stands at any point in time.
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subscribing to Benchmark Data | Graphite

Benchmark Mineral Intelligence’s graphite data service offers a comprehensive monthly
report that allows users to track the supply, demand and prices in the industry.
Benchmark Graphite Price Index
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of volumes but also in terms of the number
of stakeholders in the market.
Traditionally, flake graphite contracts have
been negotiated between buyer and seller at
regular intervals – usually either annually or
bi-annually.
Today, however, the market is coming
under new pressure for the first time in a
generation with the emergence of new
applications such as batteries.
For this reason, all stakeholders in the
graphite industry are having to become
increasingly aware of what’s happening in
the market as a whole rather than just their
section of it.
The Benchmark Graphite Price Index
gives you a monthly snapshot of these
developments and, alongside our additional
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Total

data products, allows you to dig deeper into
the trends driving the market.
How is the index useful for those outside
the industry?
The index is useful to anyone with an interest
in developments in the flake graphite space,
whether it be investors or companies that
sell into the graphite industry. It is the only
way in which to capture where the market
stands today and see which direction it may
be headed.
People outside the market may not need
the intricate detail on specific grades that
our online databases provide. The index
works to encapsulate all that information on
one platform they can monitor to give an
overview of where the market stands.
www.benchmarkminerals.com

www.benchmarkminerals.com

DATA

Benchmark | Data: your exclusive, online data and analysis tool. An annual
subscription to a database of market prices, production data, and monthly analysis.
Graphite and lithium will launch in Q2 2015, soon followed by cobalt and vanadium.

anatomy | home battery
● Product: Powerwall

● Manufacturer: Tesla Motors/Tesla Energy

● Battery: 7-10kWh Lithium-ion

Battery cathode
● Lithium
● Cobalt
● Nickel
● Aluminium

Battery anode

1,300mm

● Graphite

860mm
180mm
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smartphone | anatomy
● Model: iPhone 6

● Manufacturer: Apple Inc

● Battery: Lithium-ion

screen

casing

● Indium

● Rare earths

● Tin

● Aluminium

Electronics

● Aluminium

battery

● Copper

● Lead

● Lithium

● Gold

● Antimony

● Cobalt

● Silver

● Rare earths

● Graphite

● Tantalum

● Gallium

● Aluminium

● Tin

www.benchmarkminerals.com
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BENCHMARK NOTES

Regular email analysis and comments direct from the
experts at Benchmark Mineral Intelligence

NOTES
MEMBERSHIP
Notes
so far…
How battery markets can learn
from smartphone disruption
(15 January 2015)

DATA

SQM issues caution over EVs in
Benchmark exclusive
(27 Jan 2014)
Timeline: Battery commercialisation
(9 Feb 2015)

FORECASTS

Apple’s EV masterplan
(25 Feb 2015)
Supply Chain 20/20
(6 March 2015)

CONNECT

New generation for critical minerals
(20 March 2015)
Atacama floods: lithium impact
(1 April 2015)
Fall in battery costs exceeds expectation
(14 April 2015)

PROJECTS

Satellite images show Tesla’s Gigafactory
ambition (27 April 2015)
Tesla’s Gigafactory could power 3.5m
homes
(30 April 2015)
Tesla evolves with home battery launch
(1 May 2015)
China delays flake graphite restart
(8 May 2015)
Supply chain visibility: Free report
(13 May 2015)
GrafTech takeover zeros in on
new energy
(19 May 2015)
Europe’s Conflict Minerals
Crackdown
4 June 2015
Benchmark launches
graphite price index
12 June 2015

> Sign up free at: www.benchmarkminerals.com
> Full archive access available to Members at:
www.benchmarkminerals.com/Membership
> Any questions? Contact info@benchmarkminerals.com
4 June 2015

Europe’s Conflict Minerals Crackdown
Annual “White List” to reveal which of the world’s smelters do not use
conflict minerals
19 May 2015

GrafTech bid targets energy & defence
Canada’s Brookfield makes $700m bet on leading US producer and
graphite’s emerging role in new energy, defence and nuclear markets
GrafTech’s sales revenue ($m) 2007-2014
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1 May 2015

Tesla evolves with low-cost batteries
Tesla Motors reveals new range of home and commercial batteries that can
give off-grid energy independence at a lower than expected price
14 April 2015

Fall in battery costs beats expectation
Battery production costs are ahead of schedule at 2020 levels bringing EVs to
the edge of an economical inflection point

> All Benchmark Members receive full access to the Benchmark | Notes archive
> Become a member at www.benchmarkminerals.com/Membership
> Benchmark | Notes email service is free, sign up at www.benchmarkminerals.com
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BENCHMARKMINERALS.COM/WORLD-TOUR

BENCHMARK | WORLD TOUR
BATTERY RAW MATERIALS | SUPPLY CHAIN 20/20
SEPTEMBER - OCTOBER 2015
LONDON
NEW YORK
TORONTO
VANCOUVER
HONG KONG
TOKYO
SYDNEY
MELBOURNE

Benchmark Mineral Intelligence is proud to announce its inaugural
World Tour 2015 - Battery Raw Materials | Supply Chain 20/20.
The Benchmark | World Tour 2015 will take place between September
and October 2015 across 8 financial hubs over 4 continents.
Hear from Benchmark's independent analysts and public companies on
the future of the battery industry and the minerals that supply it:
graphite, lithium, cobalt and vanadium.
Topics will include:
•
What role do critical minerals play in batteries?
•
How much graphite, lithium, cobalt and vanadium will be
needed and when?
•
At what rate will electric vehicles and utility storage take off?
•
What opportunities/challenges will the emergence of major
new markets bring?
Between September and October 2015, the Benchmark | World Tour
2015 will be visiting: London, New York, Toronto, Vancouver, Hong Kong,
Tokyo, Sydney and Melbourne.

CALL FOR SPONSORS:
There are opportunities for a limited number

companies to speak and sponsor the event.
Contact us today:
Simon Moores - Managing Director
smoores@benchmarkminerals.com
+44 20 3751 0357

SUPPLY

CHAIN

20
20

TALGA

Polymers and building
materials $567B

RESOURCES

Conductive inks / RFID Tags $3B

Lightweight
composites $20B

www.talgaresources.com

Flexible electronics/
screens $16B

3D Printing Materials $3B

Energy Storage $62B

GRAPHENE:

MAKING A MATERIAL DIFFERENCE
Removing the volume and cost barriers to economic
graphene commercialisation.

Talga Resources (ASX:TLG) is an emerging technology materials supplier
specialising in large volume graphene production from unique natural sources
in Sweden, including the Vittangi project with the highest grade graphite
resource in the world. In 2015, Talga will commission its demonstration plant in
Germany to produce 100-200tpa of graphene.

ASX: TLG
Talga Resources Ltd
1st Floor, 2 Richardson St
West Perth WA 6005 Australia
Tel: +61 8 9481 6667

