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Umicore in a nutshell

= We are a global materials technology
company (14.600 people, 79 sites, >
50% sales in Europe, Turnover 2012 @
12.5 B€ or 2.4 B€ excl. metal value)

= OQur mission is to make
“materials for a better life”

(from metals to high-tech applications)

» The majority of our growth comes
from clean technologies

= We use application know-how to
create tailor-made solutions in close
collaboration with our customers

= We close the loop and secure supply
by recycling production scrap and
end-of-life materials
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EU faces strong energy challenges

and has set ambitious goals and priorities %QLEQJQ

EU “20-20-20” Targets by 2020: Competitiveness

- Cut Europe’s energy bill L

- Create growth & jobs e

- Boost R&D where EU can R g |
become a global leader )

aar MER (700

Reduce GHG
levels by
20%

0 L
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Increase
share of
renewables
by 20%

Security of Supply Sustainability
- Decrease EU'’s energy dependence - Fight climate change
Improve - Help balance trade: single - Limit environmental degradation
energy European energy market .

efficiency by
20%

By 2050: Reduce GHG levels by 80-95% below 1990 levels
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In a BAU scenario, the power sector would
be accountable for ~ 30% of GHG emissions umicore

Business-as-usual emissions split by sector in 2005 and 2030
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Reducing CO2 emissions relies upon innovations in energy
efficiency, sustainable energy harvesting & storage
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Advanced Materials facilitate deployment
of sustainable energy technologies umicore

Umicore helps with its innovations

PV e
L] & j .
Lighting | Wiy e
a2
s L&
Energy : | - =
Storage | '
Glazing

STOA — EUCHEMS Meeting — February 11th 2014

matmials fira botfer life

Materials for
ENERGY

Zn Roofing HARVESTING
I Insulation

Materials for
ENERGY
STORAGE

Materials for

ENERGY

Fuel Cells DISTRIBUTION

Materials for

ENERGY
EFFICIENCY



Energy Storage using Li-ion batteries

could enable a EU value chain while solving ”"?LCQA?
matevialsor o lfen (¢

sustainability challenges

» Large storage potential forecasted (BCG 2013) with EU stronger than
Japan, China and ROW
» Batteries 2 times more than Hydrogen & together >80% of the market
(2020+)
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LCO

lithium cobaltite *ﬁ
LiCoO,

LMO .
lithium manganese oxide +++ ++ = 4+
LiMno,

nickel manganese cobalt o +4 ++
Li(NiMn Co..,.,)0,

LFP

lithium iron phosphate +
LiFePO,
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Developing products with suitable cost &

performance requires strong materials R&D Eﬂﬁ%ﬁ

Different NMC material generations are being developed

e Reducing cost/kg
. |n{_'[r_:335ing kWh/kg — REdUtII’lg COSt/kWh

Ere W

NMC NMC NMC
Generation 1 Generation 2 Generation 3

LiNiO;

Lower Co contenl
Reduces metal cost

Higher Ni content
Pushes energy density

» Increase kWh kg
o Mainlaming cosl kg
= Decreases cosl/kWh

s Decrease cost/ kg
s Maintaiming kWh,/kq
= Decieases cost/kKWh

Cellcore@ MX . '
MNMC ' e

cellcore® Mx
MMC (1:1:1)

LiCo0; I. LiMnD, LiColy i a LiMRnOy
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Key actors in advanced materials team up within
EMIRI Energy Materials Industrial Research INitiative  Baing i lrnoustion Gt

£3EMIRI

= 50+ organizations active in research & innovation in advanced materials
= Collaborating to achieve commercially successful development in EU
» Of advanced materials for low carbon energy & energy efficiency
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SET Plan

= Energy
storage

= Wind &
marine

= PV &CSP

= FC/H,

= CCS

=  Grids

= Energy
efficiency

= Others




Activities of EMIRI span essential parts of the
Innovation value chain

£3EMIRI
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EMIRI defining topics of focus for research &
Innovation on various SET plan technologies .“:“
Including Energy Storage :

Functional performance | chemistry /
Topics of focus [ToF) particles / gt materials for | metallurgy for
filaments challenging | new materials
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