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Concern over battery grade graphite supplies
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Double the world’s graphite needed to satisfy projeted lithium-ion battery production; synthetic the most
promising suitor

Doubt was raised last month over the ability ofwrogld’s graphite industry to meet increase demfaoih the
emerging lithium-ion (Li-ion) battery market, padiarly in automobiles.

While much of the focus, led by this publicationatingh its Lithium Supply & Markets conference, lhagn on
lithium, there are fears that the graphite induiyeing neglected and that supplies will not lble o meet
projected medium term demand.

“We are woefully short [on lithium-ion battery geadraphite] in North America and Europe,” leadimgpite
consultant George Hawley told it .

Nacional de Grafite in Brazil is preser looking
into production of spherical graphite grades
suitable for Li-ion batteries. Pictured is one of
its flotation units at its processing facility inihds
Gerais gee p.50).

“If the market for Li-ion batteries develops asdoast, the need for graphite will be about 1m. Tihés is double
the world’s present production of natural flakepdriée, most of it coming from China,” Hawley added.

Graphite is the second largest input material &nkd-ion battery by volume and should the growtlthia industry
continue as forecast, it is estimated that douddey’s world production will be needed.

For example, each Li-ion car battery will consureéneen 3-7kg of graphite.

Synthetic graphite could offer a possible solutiohis problem as explained by Stephen Riddlesigemt of US
based natural graphite producer Asbury Carbons.

“Li-ion batteries are demanding high quality graphihich is mostly synthetic graphite made by congsmsuch
as ConocoPhillips and by Hitachi Chemical to nanfeng” Riddle explained téM .

“Synthetic graphite supply is not such a big issimee producers can add capacity as demand grahhamaw
feedstock they use as a precursor is in plentifaply,” he added.

Synthetic concerns
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One concern for synthetic graphite produckomyever, is the escalating costs of petroleum cakey raw materi
in the manufacture.

However, in a world where energy costs are escglatispecially the cost of petroleum coke, the eroos of
using synthetic graphite have been questioned.

Hawley commented that the synthetic graphite i®psrunlike natural flake, something which is andesirable
trait” for battery producers.

The issue with natural Li-ion graphite howeveradstc The most suitable grade is spherggabhite which has to |
refined from flake graphite to a high purity resgtin big losses of material.

Around 70% of the graphite is lost in the proces® of the main reasons why the cost is betwedi0$3,
4,000/tonne.

Spherical graphite is still in development and glauppliers are limited.

Despite the need to be aware of potential of thieetyagrade supply situation, Riddle believes tbis early to
make any decision either way.

“Demand for Li-ion graphite to reach 1m. tpa ideatst 25 years away or longer and | believe sonmeast of this
increasing demand will be synthetic graphite,” Redshid.

He concluded: “It is much to soon to determine WHimrm of graphite natural or artificial will hawke biggest
demand in automotive applications. We will just @aw wait and see how this growing application peeges.”

Lithium-ion battery sales

Hand held gama 2%
Camcorder 208 ".I Transport 1%
MP3 3% \ | ——0Other22%
Digital camera
4% S,

Pawer Lall
5%,

Source: Nacional de Grafite, Roskill Informatiom8ees

http://www.mineralnet.co.uk/Print.aspx?Articleld=2882] 8/11/201(



