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Main topics

• Battery technology – status and challenges
– Li-ion batteries
– Mg-ion batteries
– Metal-air batteries (Li-air and Zn-air)

• Hydrogen technology – status and challenges
– Hydrogen for stationary and portable energy storage
– Hydrogen storage options
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SiO2 value from: Yaser Abu-Lebdeh, Isobel Davidson,  Nano technology for Nanotechnology for Lithium-Ion Batteries, ch-5, Beyond 
intercalation: Nanoscale-Enabled Conversion Anode Materials, Springer, 2012, Modified.
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Batteries – current and previous projects
• Previous:

– CARBATT (carbon anodes in Li-ion batteries)
– SilcatBatt (cathodes in Li-ion batteries)
– NanoMag (cathodes in Mg-ion batteries)
– Enviro-Batt (anodes in Li-ion batteries) 
– 2 PhD projects funded internally by NTNU

• Current:
– OPT-ELLiAIR (Li-air batteries)
– SiBEC (Si anodes and full cell Li-ion batteries)
– ADMIRE (Mg-ion batteries)
– ZAS (EU project on Zn-air batteries)
– 3 PhD projects funded internally by NTNU (2 on Li-ion and 1 on Mg-ion batteries)
– FME MoZEES (battery and hydrogen technology)

Recently awarded projects:
• Bio-Batt (Nano2021) – NFR-

project on silica anodes
• Discovery project on silica

anodes
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FME MoZEES



6

Bio-Batt

• Using diatom frustules (silica) as anode material in Li-ion 
batteries

• Water soluble alginate binders makes this solution much
more environmetally friendly
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SiBEC

• Collaboration between NTNU, IFE, SINTEF, 
Elkem, FMC Biopolymer and CerPoTech

• Total budget 20 MNOK
• Develop anodes for Li-ion batteries using Si 

from Elkem and alginate binders from FMC 
Biopolymer

• Fokus on full cell testing using commercially
available cathodes with the Si anodes
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NanoMag
• New cathode material for Mg-ion 

batteries
• Stable cycling at high capacities and 

high current rates
• Low operating voltage



9

Challenges and opportunities

• Li-ion batteries
– Established technology and extremely competitive
– Hard to find a niche
– What can we do:

• Environmetal aspects (CO2 footprint for production)
• Must join forces and work cross disciplinary – both academia and industry (i.e MoZEES)
• Target specific applications (i.e. maritime sector)
• Use local natural resources and work with Norwegian industry

• Mg-ion batteries and metall-air batteries
– Theoretical capacities exceed those of Li-ion technology
– Less research worldwide – easier to make significant improvements
– Materials development is key issue
– Understand fundamental aspects
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Hydrogen – challenges and opportunities

• Norwegian industry may provide
technology

• Large scale H2-production as reactant
for fertilizer production (Hydro, NEL 
Hydrogen)

• «Low cost» hydrogen  based on 
«stranded wind» resources

• Hexagon Raufoss, composite tanks 
for efficient transport, 1 tonnes H2/unit
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Battery and hydrogen technology go hand in hand

• Collaborative efforts
• Academia and industry must join forces
• Use local resorces and Norwegian industry
• Cross disciplinary efforts
• Environmental aspects of production processes

(particularly batteries)
– Reduce CO2 footprint

• Target markets relevant for Norway (i.e. marine 
transport)

• Combine battery and hydrogen storage options and 
take advantage of their different system properties
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