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Outline 

• 1. EMIRI association and energy storage R&I program. 

• 2. SET Plan-10 targets and key actions. 

• 3. Action 7 e-mobility/storage - KPI targets. 

• 4. Roadmap Li Ion batteries. 

• 5. Battery systems beyond  Li-ion. 

• 6. Printed batteries. 

• 7. Cost perspectives Li Ion. 
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 1. EMIRI Association works for the future of Advanced 

Materials for low carbon energy (LCE) in Europe 
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The Industry-Driven Initiative promoted by EMIRI calls 
for prioritization & action in R&I on Adv. Materials 
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KC1 

KC3 KC4 

KC2 

 Following collaboration of EMIRI members (Industry, Research Organizations, Associations) with 
DG R&I (Key Enabling Technologies), a focused R&I program on Advanced Materials for LCE was defined 

 The R&I program is the backbone of the Industry-Driven Initiative (IDI) called EMERIT (Energy Materials 
for Europe – Research & Industry innovating Together) 

 The IDI focusses on 19 topics (in range of TRL 4-7) spread over 4 key components addressing the 
challenges of the European Energy System … and contributing to relevant actions listed in the SET Plan 
Integrated Roadmap document 

 The IDI aims at bridging the gap between lab and market in Advanced Materials, reducing innovation risks 
and accelerating innovation in Advanced Materials to enable faster development of low carbon energy 
technologies  

EMERIT 
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Among 19 topics promoted by EMIRIT IDI, 5 energy storage related topics are of 

interest to support Action 4 of Integrated SET Plan. 
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Brief project description- Example 

•  K3-I1 – Advanced Materials for lower cost, high safety, long cycle life & environmentally friendly 

electrochemical batteries (Li-ion batteries) (Innovation Actions)  

• Optimization of Li-ion batteries for low cost, high safety and long cycle life requires the development of 

Advanced Materials for electrodes (cathode, anode), electrolytes, binders and optimized packaging (new 

and lighter composites) materials. These Advanced Materials can lead to improved stationary Li-ion 

batteries with well specified KPIs for energy and power density, extended lifetime and significantly improved 

cost (target below 0.05 euro/kWh/cycle) while offering full safety. Typical cathode materials can be 

improved or novel LPF and NMC types with current or increased voltages. Typical anode materials can be 

improved graphite or micron/nano-sized Si, Sn  composites… Also electrolyte materials will need to be 

stable at higher voltages and the same prevails for novel separator materials. Hybridization of Li-ion 

batteries with supercapacitors can contribute to power and life performance. Solid-state developments by 

polymer or solid electrolytes may lead to higher safety levels. All Advanced Materials priorities will need to 

smartly combine low cost, high energy density and long cycle life.  
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Brief project description- Example 
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• K3-I2 - Advanced Materials for lower cost, high safety, long cycle life & environmentally 

friendly electrochemical batteries (next generation electrochemical batteries) (Research & 

Innovation Actions)  

• Innovation is here driven by the same needs as those outlined in K3-I1 but is dealing with new 

alternative storage solutions compared to the current battery storage systems. The wide range of 

new candidate systems covers among others metal-air, lithium- sulfur, new ion-based systems 

(Na, Mg or Al), redox flow batteries (free of Vanadium). Advanced Materials developed herein 

can cover cathodes, anodes, electrolytes, separators, binders …  
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Brief project description- Example 
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KPI’s 
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2. SET Plan-10 targets and key actions 
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3. Action 7 e-mobility/storage - KPI targets (1) 
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Action 7 e-mobility/storage - KPI targets (2) 
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Action 7 e-mobility/storage - KPI targets (3) 
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4.Roadmap Li Ion batteries  
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NiMH 

(1.2V) 

Li-Ion 

(~3.8V) 

Advanced Li-Ion 

(3.8V-5.0V ) 

New 

Systems 
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 Future evolution to higher voltage battery systems 
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Solvay R&I 
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Developments 5V cathode materials: www.fivevb.eu  
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Xu, J. T.; Dou, S. X.; Liu, H. K.; Dai, 

L. M. Nano Energy 2013, 2, 439 

001-D122.pdf
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Paired with high capacity novel anode materials    www.spicy-project.eu 

                                                                                                                                          www.sintbat.eu 

 
 Si/C composites 
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And trends to more polymer types and solid state batteries 

• For improved safety 

19 I-SUP 19-10-2016  
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 Materials market trends 2015-2020 
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5. Battery systems beyond  Li-ion: focus > 400 Wh/kg, > 1000 Wh/l 

• Na -ion and Al-ion  

• Metal-Air and sulphur based batteries 

• Flow batteries 

• ..... 
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Other Metal-Ion systems: Na-ion, Al-ion 

 

  www.alionproject.eu 

    www.naiadesproject.eu 
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 Metal (Zn,Li) - Air       Issues: dendrites,rechargeability,bi-functional air catalysts,electrolyte choice...                   
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Na-S /high t°(NGK)                                                   Li-S / ambient t° 

24  BASMATI Workshop 23/11/2016 Barcelona 

www.aliseproject.com 

www.helis-project.eu 

www.greencarcongress.com 
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Redox Flow                  EU projects GLOBE (all organic), InFluENCE (Semi-Solid Flow Batteries)... 
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Maturity curve 
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6. Printed batteries 
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7. Cost perspectives Li Ion                                                                R.Berger 

• Cathode Material = Key cost / performance driver 
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By 2020, the cost in € /kWh has to come down to < 200 €/kWh 

For stationary applications down to < 0,05 €/kWh/cycle 
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       Thank you for your attention 
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