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Facts & Figures about OXIS Energy

Facts:

• Established in 2004 to develop, manufacture and commercialise
Li-S rechargeable pouch cells.

• Headquartered in in the Culham Science Centre near Oxford
with an International Test Centre in Abingdon.

• OXIS is growing its structure and establishing new facilities in the
UK and Brazil. That includes working with CODEMGE (the Minas
Gerais Economic Development Company, Brazil) to set up a cell
manufacturing plant .

Figures:

• Privately owned company and more than USD$175m of
investment raised

• Strong Patent portfolio: 184 granted, 94 pending, 44 families

• Growth from 10 employees in 2010 to 80 in 2019
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International Corporate Structure
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OXIS Partners are key to our success!
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OXIS Structure and Key Competencies

Research & Development               
(25 Researchers + 3 Test 

Engineers)

Li-S Production
(18 Employees)

Battery Systems
(7 Employees)

• New Materials Development
• Cell Design + Optimisation
• Electrochemical Testing

• Component Manufacture: 
Cathode, Anode, Electrolyte

• Pouch Cell Production

• Battery Pack Design and Build
• Battery Management System  

Development

Confidential
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• Average voltage: 
2.1 V (vs. 3.7 V of Li-ion)

• Sulfur electrode specific capacity:
1675 mAh g-1 (vs. 170 mAh g-1 of LiFePO4)

• Complex working mechanism:
with intermediate species (soluble Li2Sx)

• Theoretical gravimetric and volumetric energy: 
2500 Wh kg-1 and 2800 Wh L-1, respectively

Li-S Battery Principles 8

Confidential

Key components of the chemistry:
• Lithium Metal anode

• Sulfur-based cathode

• Safe electrolyte

• State of the art separator
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Major Strengths of the Li-S Cell Technology

High Safety Tolerance – Safe:
• Short circuit, overcharge, nail penetration, thermal stability

High Gravimetric Energy – Lightweight:
• The lithium Metal anode enables high energy values

• 465 Wh/kg demonstrated on Li-S  pouch cells

• Nearly double compared with best in class Li-ion cells

Low Predicted Costs – Cost Effective:
• Sulfur costs < USD 200/tonne compared with cobalt at around USD 40,000/tonne

• Cell cost at equivalent production volumes will be less for Li-S compared to Li-ion

100% Depth of Discharge (DoD):
• Remain safe after over discharge

Environmentally Friendly: 
• No heavy metals in composition.

• No HF (Hydrofluoric Acid) formation from electrolyte

• Aqueous based cathode production

Tolerance to extreme conditions:
• Ultra Low Temperature operation at -60 Degree C

• Cells are tolerant to high pressure  of 660 bar (-6,600m)

• Cells are tolerant to low pressure of 30 mbar
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OXIS R&D Structure

Separator/Electrolyte 
Research Strategy

High Energy Cell High Power Cell

Anode Research 
Strategy

Cathode Research 
Strategy

OXIS Materials Development Strategy

Novel Cell Concepts: Solid-State, 
etc. (< 10% of total resources)

Funded Grant Projects: 
H2020: LISA, ALISE

Innovate UK: Li-S:FAB, LIFE

Privately Funded 
Commercial Projects

Self-funded activities 
and JDA’s

Cell testing and 
characterisation Team 

(5)

Materials Research 
Team (19)

High Energy Cell Project Li-S FAB Project Li-S3
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OXIS Li-S Cell Optimisation

Minimised Extra Mass 
from Packaging

High Capacity 
Cathodes

Optimised Cell 
Footprint

Optimised 
Electrolyte 
Formulation

Optimised Separator 
Membrane

Optimised 
Charge/Discharge 
Conditions

Holistic approach:

• OXIS projects aims to integrate new materials developments into optimised High Energy/High Power Li-S cells
• Q3 2016 cell achievement: 16 Ah, 400 Wh/kg
• 2019 cell target 465 Wh/kg: Achieved
• 2020 cell target 500 Wh/kg
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Development towards High Energy and High Power cells

High Energy Cell:

• Zephyr Innovation project (ZIP) gave a solid foundation for 
further development of HAPS cell (an internal R&D project 
called ‘HAPS cell’ was just established)

• Research and cell development will be on the ZIP footprint

• Focus on increasing gravimetric energy density, aiming for >550 
Wh/kg 

High Power Cell:

• The goals are aligned with LiS:FAB project and Brazil 
manufacturing facility

• Research and cell development will be on the Brazil footprint

• Focus on improved C-rate (>2C) and cycle life (>500)

Cell (Product) release:

• Best performing materials introduced into new cell designs

• Every 6 months
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Targeted markets

Aerospace: High Energy and High Power cells Medium and Large Electric Vehicle: High Power cell

UAV
High Altitude Pseudo Satellite (HAPS)
✓ ATI ZIP with Airbus D&S
✓ US project

Regional Air Transport
Light fully Electric Aircraft (2-10 people)
✓ Bye Aerospace Battery project

Urban Air Mobility
Vertical Take Off and Landing (VTOL)
✓ 400 Wh/kg @2C project

Large commercial Air Transport
More Electric Aircraft (MEA)
✓ Emergency Power battery

Electric Bus, Electric Truck, Light Commercial Vehicle:
✓ Innovate UK LiS:FAB project

Defence: High Energy cell

Land Army
Portable Battery Pack for Radio and communication 
✓ UK MoD project 
✓ US Army project 

✓ Li-S benefits: weight reduction, increase payload and range of the vehicles!

Subsea
Autonomous Underwater Vehicle (AUV)
✓ Pressure tolerant Li-S battery

Maritime: High Energy cell

Short range Hybrid Electric 

Submarine
✓ Pressure tolerant Li-S battery
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Li-S for High Altitude Pseudo Satellites (HAPS)

Zephyr Innovation Program (ZIP) funded by Innovate UK:

Why use Lithium-Sulfur for Space Applications?

• High gravimetric energy
400 vs. 200 Wh/kg for Li-ion

• Lighter than equivalent Li-ion

• Cheaper launch cost than equivalent Li-ion 
(less material + cheaper components)

• No self discharge during storage (maintenance free)

Increasing the cell specific energy will increase the aircrafts operational range of ±25° latitude to ±40°
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Case Study: Light Electric Aircraft project 2016-2018

• Flight time of aircraft using Li-ion NMC battery was only 23 minutes

• Study with customer showed that using Li-S it will be possible to extend flight time to 3-4 hours

• Designed and developed a c.30 kWh Li-S battery prototype system with target of 60 minutes flight time

• OXIS supplied 12 Li-S modules with High Power Ultra Light cells (300 Wh/kg)

• Customer integrated modules and BMS and built the battery

• An effective thermal management solution was implemented

• Battery cycled on the bench achieved 68 min mission profile discharge
Significant improvement on Li-ion NMC
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Collaboration with Bye Aerospace

Bye Aerospace are a Colorado-based aviation company

Starting project for development of battery targeting 3 aircraft:

• Focus is on Solesa, a single seater long-endurance aircraft, flying 7+ hours. 

Requires 6 kWh battery. Need 12 kWh Li-S battery!

• Envoy: 6-9 seater luxury passenger aircraft. 

Requires 630 kWh for flight and reserve

• eFlyer: 2-4 seater, trainers and air-taxi. 

Requires 30 kWh for flight and reserve.

Solesa

Envoy

eFlyer
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eVTOL Propulsion project

• Total project budget: £26.6 million pounds (All partners)

• Project Summary:

• Develop Li-S cell specifically for eVTOL market

• Cell targets: 400 Wh/kg at 2C, 500 cycles, 1h charge

• Develop cell, module and pack level models

• Update BMS to be compatible and effective with Li-S technology

• Analysis of the regulations and standards that must be met and the impact these have on the battery weight or other attributes

• Validation and characterisation of the battery functionality and performance against specific application requirements

• Duration: 5 year project, start in Q4 2019

• Lead: Leading Aerospace company
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Lithium Sulfur Future Automotive Battery (LiS:FAB) project

• Development of a next-generation 400 Wh/kg Li-Scell suitable for use in large electric vehicles electric buses and trucks
• Project Budget: US$10m million project
• 3 years: April 2018 – March 2021 / 6 partners, 4 industrials and 2 academic

Automotive Li-S cell
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Working with large international vehicle manufacturer 
to implement LiS technology into e-Buses and e-Trucks
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Cell Energy Weight Range Increase

Best Li-Ion 220 Wh/kg 250 kWh 2.5T 150km

Li-S today 300 Wh/kg 340 kWh 2.5T 205 km 37%

Li-S 2021 400 Wh/kg 450 kWh 2.5T 273 km 82%

Li-S 2025 450 Wh/kg 510 kWh 2.5T 307 km 105%

Assuming allowed battery weight of 2.5T. 
Result is increase of capacity and range:

Li-S Module Concept

Assuming battery capacity (476 kWh) constant. 
Result is weight reduction:

Cell Weight Saving (cf LFP)

LFP (120 Wh/kg) 4T -

LiS (300 Wh/kg) 1.6T 60%

LiS (400 Wh/kg) 1.2T 70%

LiS (500 Wh/kg) 1.0T 76%
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H2020 Lithium Sulphur for Safe road electrification (LISA) Project

• USD$9m total value. Started in February 2019 and will run for 42 months

• 13 partners: Leitat (lead), Renault, VDL, Varta, Pulsedeon, Arkema, Fraunhofer…

• Safe Li-S cells validated according to UN38.3 & EUCAR standards and ready for integration in automotive battery packs. 

• Li-S cell targets: 20Ah, 450Wh/kg, 700Wh/l, 1,000 cycles (80% DoD, 80% BoL), 2C charge 

• Achieve 50% recyclability

• Demonstrate economic viability at lab scale
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Guillaume de Forton

Head of Business Development

guillaume.deforton@oxisenergy.com 
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