
UltraStore – Iron air call 
online briefing and Q&A

September 2026



Today’s Webinar

1. Housekeeping and Introduction to Team
Nick Smailes, Director 

2. Overview of the UltraStore Challenge

3. Summary of the UltraStore Iron Air Call
John-Joseph Marie, (Principal Analyst) Technical details
Miles Davis (Project Manager) Call process

4. Question and Answer Session
Faraday Institution Team
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Housekeeping

Questions

• Please ask questions in the Q&A box at the 
bottom of your screen

• Questions can also be submitted to 
ultrastore@faraday.ac.uk after the webinar

Recording

• The webinar is being recorded, so please do not 
share sensitive information in the Q&A

• Recording will be available on the website 
shortly

Audience

• Potential applicants to the Faraday Institution 
UltraStore Programme

Subtitles

• Can be accessed by clicking CC on the bottom 
toolbar 
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Faraday Institution Team

Nick Smailes
Special Projects Director

John-Joseph Marie
Principal Analyst

Halle Cheeseman
Member of the Expert 
Panel

Miles Davis
Project Manager

Jeremy Lowen
Commercialisation Analyst



The UltraStore Transformational Challenge



The UltraStore Transformational Challenge

• The UK is relying on wind energy to replace fossil fuels.

• Lulls in wind across the whole country can last several days, while wind 
power is also often curtailed due to oversupply.

• Electricity during low-wind periods is currently provided by gas. 

• The scale and duration of curtailment periods will require technologies 
capable of providing energy over many hours or days (Ultra-long 
duration energy storage - ULDES).

• Storing excess wind energy economically with ULDES can improve the 
utilisation of renewable generation and reduce reliance on gas. 

• ULDES could therefore play an important role in enabling a secure, 
flexible and net-zero electricity system.

• FI has done preliminary modelling to understand:

o How much ULDES would be required in 2050?

o How often would it cycle?

o How much would it need to cost to be viable?
UK wind farm locations

Source: Renewable Energy Planning Database April 2024

https://assets.publishing.service.gov.uk/media/664f693c05e5fe28788fc443/repd-q1-2024.csv/preview


Short duration energy storage Ultra-long duration energy storage

Discharge duration • 0 to 6 hours • > 100 hours

Requirements are 
different for 
different durations

• 1-2 cycles per day
• High power, fast reaction (from 0.5s)
• Discharge times range from seconds to  4+ hours

• Less than 10 cycles per year
• Low power, long duration / Fast response not required
• Good calendar life

• Very high cycle life, high RTE
• Used frequently, multiple revenue streams so £/kWh
lower priority

• Revenue opportunities infrequent so extremely low capex 
required

Landscape / existing 
technologies

• Market well established and growing
• Chinese LFP is dominant technology
• Sodium emerging

• Fossil fuels currently filling gap
• Pumped hydro is effective but has limited growth potential
• Multiple nascent technologies (compressed air, redox flow, 

hydrogen, metal-air) – none well established at scale

The UltraStore Transformational Challenge

• Up to 25TWh of new energy storage is needed to support the UK renewables transition
• Low-cost solutions are essential to meeting requirements for Ultra-long duration energy storage
• Existing battery technology won’t do the job / mature LDES technology can be restricted in use



The UltraStore Transformational Challenge

• The Transformational Challenge programmes aim to deliver breakthroughs in emerging 
multi-billion-pound markets where the UK could gain a strategic advantage. 

• The UltraStore research programme aims to develop low-cost batteries suitable for 
connection to the UK grid by 2035, providing low-cost, long-duration energy storage.

• These batteries must demonstrate:

1. Extremely low cost: The installed cost of the system must be <$15/kWh.

2. Low self-discharge: Minimal degradation at full charge for at least 6 months.

3. Infrequent cycling: At least 150 full cycles across a calendar life of 30 years.

4. High energy density: to minimise total system costs per kWh stored by reducing packaging, 
manufacturing, transportation, land and installation costs. 

• The first programme launched under UltraStore was on Aqueous Aluminium-ion batteries.

• The second programme launched under UltraStore will be on Iron-air batteries.
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Iron-air Call for Proposals

Scope of Work



Iron-air Overview

Iron-air Chemistry

• Half-cell reactions (discharge)

• Anode: Fe + 2OH⁻ → Fe(OH)₂ + 2e⁻

(E° ≈ −0.88 V vs SHE)

• Cathode: O₂ + 2H₂O + 4e⁻ → 4OH⁻ 

(E° ≈ +0.40 V vs SHE)

• Overall reaction: 2Fe + O₂ + 2H₂O → 2Fe(OH)₂

• Cell voltage (theoretical): ≈1.28 V

Why Iron-air?

• Other metal-air chemistries:

• Zinc-air: Zinc not abundant enough / 
too high-cost for the UltraStore 
targets.

• Aluminium-air: electrochemical re-
charge not possible.

• Cost: Iron-air batteries are formed of low-
cost components. Iron is incredibly 
abundant and low-cost.

• Energy density: Iron has a high theoretical 
energy density:

• 2e⁻ per Fe ≈ 1,230 Wh/kg

• 3e⁻ per Fe ≈ 1,680 Wh/kg



Form Energy ARPA-E award:
Regenerative Metal Fuels for Renewable Energy

Transmission Without Wires

Targeting Decoupled Power and Energy
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Industry initiatives demonstrate potential future generation 
iron-air cell designs:

• Form Energy – ARPA-E awards on “metal-as-a-fuel” 
concept

• Influit – iron-based nano-electroactive fluid

• Abound Energy – pumpable zinc-slurries
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Several academic initiatives are also underway globally:

• FeEnergy (Germany 2019 – 2026) – iron slurry 
development for metal-air batteries

• Case Western University (2013 – 2020) - iron coated 
carbon particles

What we arrive to is an alkaline fuel cell with a mobile solid 
iron anode – decoupled power and energy.

Achieving the low-cost target of the UltraStore Programme 
will require moving away from conventional cell designs.



UltraStore Iron-Air – Scope of Work

• Proposed research must:

o Investigate the storage of energy through metallic iron. An iron-based energy storage system 
has the potential to provide very low-cost, long-duration storage by using abundant iron as the 
active material.

o Be compatible with a system that decouples power and energy. This approach enables storage 
duration to be increased through the addition of low-cost iron-based electroactive fuel (e.g., 
pellets, powder, plates, slurries) rather than through the addition of electrochemical stacks.

o Generate electrical energy on discharge although, alternative routes may be used to charge the 
system – but these must be compatible with UltraStore programme targets and the desired 
discharge system

• Performance targets

o Round-trip-efficiency greater than 50%: This will require improvements in both coulombic and 
voltaic efficiency.

o Operational discharge power of higher than 0.1 W/cm2: This is the target power density for the 
power-generating component and is required to minimise overall system cost. 

o Energy density greater than 500 Wh/L: This is the target energy density of the iron-based 
electroactive fuel. This is required to minimise overall system cost. 12



UltraStore Iron-Air – Research Programme Objectives
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• metal-air batteries

• redox-flow stacks

• alkaline fuel cells

• aqueous electrolyte design

• iron metal as an anode

• fluid dynamics of multi-phase flow

• aqueous battery chemistries

• suppression of hydrogen evolution

• oxygen evolution and oxygen reduction 
cathode and catalyst development

Research sprint proposals must consider the following:

• Research Sprints should work towards at least one of the performance targets. 

• Applicants should explain how their work contributes to the overall single-cell prototype. 

• The 18-month Sprints need not meet the final targets, but must show clear, credible progress towards them.

The Faraday Institution plans to fund up to five projects for the Iron-air research programme. The main 

objectives of the programme is to develop a single-cell iron-air prototype with decoupled power and 

energy, that can meet the UltraStore targets at >100-hour discharge duration.

It may be particularly relevant for (but not limited to) researchers with expertise in:



Iron-air Call for Proposals

Call Details



UltraStore Iron-air – Call for Proposals

• Funding available: Initial funding of ~£1.4 million 
will be available across up to five 18-month 
Research Sprints, each funded at up to £280,000.

• Research Sprints will run from 1 January 2027 to 
30 June 2028.

• Subject to satisfactory progress during the first 
12-18 months, the Faraday Institution intends to 
make additional funding available from June 
2028 for further related research projects

• For more details, please consult the call 
document.
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Project Timeline:

Applications open 25 August 2026

Online briefing and Q&A 16 September 2026, 1.30-
2.30 pm

Application deadline 5 October 2026 at 5pm 

Successful applicants 
notified

November 2026

Grant start date From 1 January 2027



UltraStore Iron-air – Eligibility criteria

• Applications are invited from both individuals and teams 

• Researchers are invited to apply as individual projects or linked projects.

o Linked projects may draw on an interdisciplinary approach to shape a research 
programme that can progress towards achieving the performance targets of the call

• The programme is open to part-time and job-share applicants, as well as supervisor-
researcher teams.

• Applicants and their research organisations must meet UKRI’s eligibility criteria. Please refer 
to UKRI eligibility guidance for further details: 

o Able to accept and comply with specific terms and conditions that will accompany the 
grant offer letter, as well as the Faraday Institution's general terms, conditions and 
management principles

o Work collaboratively with the Faraday Institution and with other funded projects 
within the UltraStore Iron-air programme portfolio.



UltraStore Iron-air – How to Apply and Assessment

• Applications should be submitted by 5:00pm on 5 October 
2026, via the Faraday Institution Flexigrant portal.

• Mandatory sections are marked. Applications that are 
insufficiently complete will be rejected.

• All applications will be treated as commercially sensitive 
and confidential.

• The Faraday Institution will use suitably qualified 
independent assessors to assess the quality of the 
applications received, composed of individuals from both 
industry and academia

• Proposals will be measured against the Assessment 
Criteria listed in detail in the call document.

• Linking projects at the application stage will not affect how 
any single application is scored. 

• All applications are reviewed on a stand-alone basis, to 
allow the strongest portfolio of research to be funded.

• Any questions please email us at: 
Ultrastore@faraday.ac.uk 

Applications open 25 August 2026

Online briefing and Q&A 16 September 2026, 
1.30-2.30 pm

Application deadline 5 October 2026 at 5pm 

Successful applicants 
notified

November 2026

Grant Start date From 1 January 2027

Programme Timeline:

mailto:Ultrastore@faraday.ac.uk


Q&A
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