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Lightweight
OXIS combines lithium and sulfur, achieving 
an extremely high theoretical specific energy, 
in excess of 2700Wh/kg.

Cost effective
OXIS cells have a much higher energy density 
than Li-ion cells, providing cost effective 
energy storage solutions for many different 
applications. Sulfur is an inexpensive raw 
material and a by-product of petrochemicals.

Safe
OXIS cells are safe because of two 
mechanisms: a passivation layer protecting 
the anode and a high-flashpoint organic 
electrolyte.

Environmentally friendly
OXIS cells use sulfur instead of heavy 
metals such as nickel and cobalt. OXIS cells 
are neither toxic nor do they pollute the 
environment.

Maintenance free
OXIS cells have an indefinite shelf life. Regular 
charging is not needed when they are left for 
extended periods.

Li-S



OXIS battery chemistry will 
revolutionize the rechargeable 
battery market. With an energy 
density far superior to Li-ion, OXIS 
patented technology is light, safe 
and maintenance free.

The Lithium Sulfur [Li-S] battery systems designed, 
developed and produced by OXIS are used mainly to 
power aeronautical and defence applications as well as 
heavy electric vehicles.

Our Li-S cells are already being deployed for testing in 
vehicle development and demonstration.

Over the years, we have collaborated with Europe’s 
leading chemical manufacturers to develop the 
technology; joint agreements have been signed with Tier 
1 companies such as Arkema, Covestro and Solvay.  

OXIS is working with William Blythe of the UK and Sasol 
of South Africa on materials composition as well as with 
lithium metal manufacturers worldwide.

The OXIS Research and Development team of 
international scientists is considered one of the best in 
the world.  

The development, design and production of the 
technology will vary depending on the application that 
needs to be powered. Aesthetics will play an important 
role, especially in the consumer product market which 
includes unmanned aerial vehicles, electric buses and 
trucks, marine vessels and energy storage systems. 

OXIS is working on three main areas of development:   

•   Improvement in electrochemistry and the process by 
which cells are manufactured

•   Battery Management System effectiveness and 
functionality

•   Along with our partners, the packaging of the entire 
battery system to meet the design criteria of our 
customers

In 2014, the U K Government reported that OXIS Energy 
was one of the top 10 British companies for Intellectual 
Property.  We believe that we have improved our 
position to be among the top 5.

Recently, Samsung, Umicore and  Aerotec: the Brazilian 
Aviation Fund have taken an equity stake in OXIS 
enabling us to strengthen our position in the aviation, 
defence and electric vehicle markets. 

Huw W. Hampson-Jones 
Chief Executive Officer
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Gravimetric density (also known as 
specific energy) defines the battery 
capacity in weight (Wh/kg).

OXIS has successfully developed a 
product which exploits the inherent 
advantages of Li-S whilst achieving 
other impressive characteristics 
including cost and safety which 
appear to have largely eluded 
competing battery manufacturers.

OXIS’ target is to reach a gravimetric 
density of 500Wh/kg by 2019. 
Considering that the theoretical limit 
is 2700Wh/kg, there is clearly huge 
potential to improve even further! 

At equal weight, Li-S batteries have a 
significantly higher capacity than Li-ion.

Li-ion battery safety is a concern for 
the consumer electronics market, 
aerospace and automotive industries.

OXIS cells have successfully passed 
a series of abuse tests. These include 
short circuit, overcharging, nail and 
bullet penetration which is not the case 
for many Li-ion technologies.

OXIS cells also have a 100% depth-
of-discharge and remain safe during 
overcharge. Li-ion batteries are 
susceptible to damage by over-
discharge.

The definition of cycle life is the number 
of complete charge/discharge cycles 
that the battery can support before its 
capacity falls under 80% of its original 
capacity.

Our scientists are constantly improving 
our Ultra Light cell. Within the next 
two years we aim to double the 
current cycle life and over time we are 
confident of developing an extended 
cycle life into the thousands.

Extreme cold reduces charge 
acceptance in most battery systems.

OXIS has developed an ultra low 
temperature battery which can operate 
at -60°C. This was achieved by creating 
a low temperature electrolyte system 
with innovative patent and controlled 
electronics which suits the applications 
needed to perform in some of the 
harshest conditions in the world.

OXIS has also created a custom-made 
pressure tolerant battery pack for 
unmanned marine applications which 
can operate at depths of 6600m at 4°C. 

Specific Energy Safety Cycle Life
Tolerance to  
Extreme Conditions

AT A GLANCE
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DEVELOPING A UNIQUE 
RANGE OF  HIGH  ENERGY 
DENSITY BATTERIES FOR 
COLD CLIMATE APPLICATIONS



Weight is of vital importance in aircraft. The heavier 
they are, the more energy is needed to keep them 
airborne. 

OXIS has developed batteries that are significantly 
lighter than any Li-ion solution.

One of our client based programme  is developing a 
30 kWh battery integrated with an Aviation Standard 
Battery Management System for a two-seater electric 
passenger aircraft. The development has achieved a 
three fold improvement in the flight time.

OXIS will be instrumental in moving the aviation sector 
away from lead-based fuel, the objective is to extend 
flight time eight fold by 2025, without increasing the 
weight of the aircraft.

Our expertise in developing battery solutions for use in 
electric aerospace propulsion, makes vertical take-off 
and landing (VTOL) and passenger electric aircraft, a 
reality. 

We have also secured a contract to develop an even 
larger prototype battery for commercial aviation.

The Lithium Sulfur Future Automotive Battery (Li-S:FAB) 
project, led by OXIS Energy and funded by Innovate UK 
will help to transform electric vehicle technology  
for commercial use. It will develop a next generation 
cell and module that is suitable for large electric 
vehicles such as trucks and buses and will deliver 
a 400 Wh/kg Li-S cell that will have the significantly 
improved power and cycle life required for large 
automotive applications.

This cell will allow buses and trucks to carry 
considerably more payload and will cost less because 
of the abundant cell construction materials. State of 
Charge and State of Health (SoC and SoH) will be 
improved, along with the manufacturing aspect. OXIS 
will play a key role in ‘Cell Manufacturability’. It will help 
develop crucial pouch cell sealing technology required 
to make a robust automotive cell.

We specifically target the e-bus markets of Latin 
America and Europe where the need to electrify diesel 
powered buses is imperative. For every 1,000 internal 
combustion engine buses off the road, we save 500 
barrels of oil per day.
 

In the Advanced Lithium Sulfur for xEV (ALISE) project, 
OXIS is working with Leitat, SEAT and twelve other 
partners to develop 400Wh/kg and 500Wh/kg cells for 
a Battery Electric Vehicle (BEV) and a plug-in hybrid 
electric vehicle (PHEV).

Along with our partners, we conduct extensive material 
research to increase the energy density, power 
performance and cycle life of the cells. The project is 
funded by the European Commission.

In another successful assignment, the Revolutionary 
Electric Vehicle Battery (REVB) project, co-funded by 
Innovate UK, OXIS successfully completed its research 
into developing a 400Wh/kg cell for a battery electric 
vehicle (BEV). OXIS worked with Imperial College 
London to develop electrochemical models of the 
chemistry and with Cranfield University and Ricardo to 
develop control models and a demonstration battery 
pack respectively.

Having been selected for other grant funding 
programmes, OXIS continues to develop world leading 
simulation models of the chemistry.

PROJECTS IN KEY MARKETS

Aviation
Heavy 
Electric Vehicles

 
Electric Vehicles



PRODUCING AN ULTRA LIGHT 
LITHIUM SULFUR POUCH CELL 
FORECAST TO REACH 500WH/KG 
BY 2019



OXIS has developed a prototype lightweight, portable 
battery pack to enable soldiers to power crucial 
communication and IT equipment.

The technology is able to withstand bullet and nail 
penetration with no adverse reaction or significant rise 
in temperature.

Most batteries completely shut down and fail to work 
at low temperature.  Components freeze over thus 
preventing the chemical reaction.

A high energy density cell is essential in this 
environment.

OXIS, Hyperdrive Innovation and the British Antarctic 
Survey (BAS) have completed the Ultra Low 
Temperature Battery (ULTB) project, developing a 
Li-S cell that can operate at -60°C at the South Pole 
meeting BAS requirements. 

The Li-S battery system is up to 74% lighter at system 
level than BAS current application. Lighter batteries 
allows BAS scientists to carry much more equipment. 
This will increase reliability and reduce mission costs. 

OXIS and NASA are developing high energy density 
Li-S cells for weight crucial applications such as drones
and high altitude vehicles.

OXIS supplies Ultra Light cells to NASA’s Jet 
Propulsion Laboratory in Pasadena, California where 
they are evaluated under different conditions. The cells 
are assessed for their energy density, low temperature 
performance, cycle life, self-discharge and calendar 
life.

OXIS is also developing the cells for several European 
and US companies. These cells will be used in high 
altitude UAVs and other aerospace applications such 
as stratospheric balloons.

As part of the Aerospace Technology Institute Zephyr 
Innovation Programme with Airbus Defence and Space, 
OXIS has secured a grant to develop a 450Wh/kg 
cell. The goal is to achieve and maintain uninterrupted 
performance whilst increasing the operational range. 
This will allow UAVs to provide interconnectivity 
services to the developing world and help bring two 
billion people online.

Li-S technology not only offers increased specific 
energy but also increased safety and lower mass 
density of the cells. This constitutes a major 
development for the powering of Autonomous 
Underwater Vehicles (AUVs), in particular those 
systems that require longer endurance and higher 
speeds at greater depth.

OXIS Energy, Steatite, MSubs and the National 
Oceanography Centre (NOC) have developed a 
pressure tolerant Li-S battery that is capable of 
powering marine autonomous vehicles to depths of 
over 6,000 metres.

The cells can withstand extreme pressure at 
temperatures of 4° without being compromised on 
integrity.

Due to the neutral buoyancy of the cells and battery, 
buoyancy foam can be reduced in the vehicle, saving 
cost, weight and volume.

Li-S technology serves all deep-sea mining and 
offshore oil and gas applications, where energy density 
is a factor.  

Defence Aeronautical Marine

PROJECTS IN KEY MARKETS



OXIS’ ULTRA LIGHT 
LI-S CELLS – THE ONLY 
VIABLE TECHNOLOGY 
FOR SATELLITES AND 
UNMANNED AERIAL 
VEHICLES



OXIS is one of a few companies 
in the world to develop all three 
cell components: the cathode, the 
anode and the electrolyte. Most of 
our competitors in the battery space 
only develop one or two of these 
components.

OXIS’ active material development 
focuses on intellectual property (IP) 
protected electrolyte and cathode. 
Our strategic partners receive the 
active material for testing and co-
development.

Our Ultra Light cells not only optimise 
electrolyte formulation but also Charge/
Discharge conditions. They are 
designed to minimise extra mass from 
packaging and optimise cell footprint.

A standard cell might not suit 
everybody.  OXIS’ technology can 
be customised to meet customer 
performance and design requirements.

OXIS is on course to achieve our 500 
Wh/kg target by 2019.

Cathode
- Better specific energy
- Performance (C-rates)
- Lower capacity fade

Electrolyte
- Safety
- Temperature range
- Cyclability

Anode
- Cycle Life 
- Volumetric energy density

Separator
- Safety
- Performance

The Cells

OXIS’ dedicated Battery Development 
and Integration team advises and 
assists companies and organisations 
to develop battery systems for different 
applications.

We support battery integration partners, 
designing Commercial Off-The-Shelf 
(COTS) and custom systems as well 
as assisting system integrators with in-
house battery design capability.

OXIS has developed several prototype 
batteries from powering electric 
vehicles to aviation, satellites and 
marine batteries.

The team’s considerable experience 
designing and developing high quality 
prototype battery systems includes the 
following disciplines:

• Requirement Analysis
• Feasibility Studies
• Modelling and Simulation
•  Robustness Engineering
• Rapid Prototyping

• Assembly
• Modelling and Simulation
• Testing and Validation
• System Integration

The mechanical design of a battery 
utilises lightweight materials to ensure 
that the high energy density properties’ 
of Li-S cells are harnessed at a battery 
level. The battery performance is further 
enhanced through the design and 
implementation of an effective thermal 
management solution.

The team has successfully integrated 
several COTS Battery Management 
Systems, including the deployment 
of Lithium Sulfur specific techniques 
such as cell charging and balancing, 
State-of-Charge and State-of-Health 
estimation, diagnostics and safety 
protection.

The Batteries

THE SCIENCE



CREATING AN ENVIRONMENTALLY 
FRIENDLY TECHNOLOGY WITH A 
THEORETICAL CAPACITY FIVE TIMES 
THAT OF LI-ION



OXIS collaborates with customers 
across the aviation, defence, marine, 
electric vehicles and energy storage 
industries to develop Li-S cells and 
batteries that form an innovative and 
essential part of lowering cost and 
improving safety. 

Strategic investment along with the 
extensive experience of our investors 
assists OXIS to realize the full potential 
of Li-S technology. This facilitates the 
next stage in developing a world class 
product for customer applications.

OXIS is working with top chemical 
companies, battery and systems 
integration companies to achieve the 
best possible performance of a new 
generation of rechargeable batteries.

OXIS is working with some of Europe’s 
finest academic institutions, on a range 
of applications. The work will have a 
game changing impact on aviation and 
will determine the future of land based 
electric vehicles.

PARTNERS

Customers
Material and Battery 
Integrator PartnersInvestors

International Reach

Research Institute and 
Universities



WORKING WITH TOP CHEMICAL 
COMPANIES TO ACHIEVE THE BEST 
POSSIBLE PERFORMANCE IN LITHIUM 
SULFUR BATTERIES



Originally founded in May 2000, the company changed 
its name to OXIS Energy in July 2005 at which point we 
decided to concentrate on researching and developing 
Li-S chemistry. 

At the start of 2010, OXIS had 10 employees; today 
we have over 70 staff including 23 research and 
development scientists of which 18 have PhDs and 20 
production staff.

In 2015 OXIS was the recipient of the first Innovate 
UK SME Innovation Award for “Innovation Leading to 
Business Transformation”.

Protecting OXIS’ revolutionary cell and battery 
technology is an ever-increasing intellectual property 
portfolio. Our dedicated IP management team regularly 
harvests new ideas from its researchers. OXIS’ ever 
increasing patent numbers give us a competitive 
advantage in the renewable energy sector. Our patent 
families are granted worldwide.

We have 150 patents granted across 40 families with a 
further 100 patents pending.

OXIS is based at Culham Science Centre near Oxford in 
the UK. We have  one of the largest high specified dry 
room facilities in Europe, where we carry out innovative 
research and development of cell chemistry. The dry 
rooms accommodate an assembly line which responds 
to market trends and have quadrupled manufacturing 
output to meet demand.

The newly established production rooms contain a 
state of the art ‘roll to roll’ coating line with in line 
quality control for manufacturing cathodes.

Located nearby is the OXIS International Test 
Centre where OXIS along with our partners and 
customers further develop our products towards 
commercialisation. The ability to carry out varied, 
monitored and comprehensive testing is fundamental 
to quality. This also supports ongoing technological 
improvements.

It also provides extremely valuable data which helps 
with the design and build of applications.

Not only has the scale up of our production rooms 
increased cell production, quality, capability and speed, 
it has also  reduced cost. 

The coating line is supported by a class 10, 000 
clean room, powder handling equipment and a slurry 
manufacturing facility equipped with mixing and milling 
equipment. The facility is capable of manufacturing 
cathode for 500,000 cells per year.

OXIS is working with Codemig, The Minas Gerais 
Economic Development Company, Brazil to reach 
Li-S cell production milestones and the move towards 
commercialisation through automated production lines.  

We plan for the manufacturing plant to be capable of 
an annual cell production performance of 5 000 000 by 
2025.

ABOUT OXIS

History Facility Production



OXIS IS THE 
WORLD’S CENTRE 
OF EXCELLENCE FOR 
LI-S TECHNOLOGY.
ACCORDING TO THE LUX REPORT 2016  
- THE LUX INNOVATION GRID 



www.oxisenergy.com
info@oxisenergy.com
+44 (0)1865 407017

E1 Culham Science Centre, Abingdon, OX14 3DB, UK
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