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A significant
advance in high
performance
Lithium Sulphur
battery
technology

PROJECT PRESENTATION

Li-S ENERGY PTY LIMITED

3

Overview
The worldwide demand for more powerful and efficient batteries increases every day.
There is rapid development of portable devices such as mobile phones, notebook computers, electronic accessories,
medical devices, drones, and an extensive range of industry tools. High density batteries are also required for electric vehicles
and large-scale electrical energy storage systems. However, current Lithium-ion (Li-ion) technology has

reached its

development limits and it is universally accepted that Li-ion batteries cannot be made better or safer to meet the everincreasing demand for smaller and more functional energy supply devices. Because of the limitations of Li-ion battery
technology, the search for new battery technology has gained pace and now science and industry has turned its attention to
the revolution of Lithium Sulphur (Li-S) batteries. Li-S battery technology is progressing rapidly, and industry is now looking
at Li-S batteries to provide greater energy storage densities in smaller and safer forms for the future.
The development of lower cost high performance Li-S batteries has faced significant challenges in the chemistry and
architecture of their design. These challenges can be overcome by the introduction of a unique nano-insulator – Boron Nitride
Nanotubes (BNNT’s) which significantly increase the energy density capability, lower re-charge times, increase
discharge/charge cycles, while addressing existing stability and safety issues relating to the use of Lithium in batteries
generally.
Li-S Energy Limited’s BNNT Battery Project provides an outstanding opportunity to develop a more viable and improved
battery with several novel aspects that can be secured by patents. Until recently, BNNT was not commercially available in
sufficient volumes for most industry applications, including batteries. BNNT Technology Limited's large volume production of
BNNT is a key to unlocking the opportunity for Li-S batteries. The availability of commercial quantities of BNNT enables
Lithium-Sulphur BNNT batteries to be the next revolution in battery technology worldwide. Li-S Energy Limited is in
partnership with PPK, BNNT Technology Limited and Deakin University on this Li-S Battery Project and has commenced the
initial development of superior pouch and flexible form Li-S Batteries incorporating BNNTs.
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Li-S Battery Advantages

1
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GREATER

LOWER

FASTER

LIGHTER

Energy Density

Cost

Charging Times

Weight

Li-S Batteries have been proven to
provide up to 5 to 10 times more
power than Li-ion batteries. This will
allow not only longer times
between charges but also batteries
becoming 5 to 10 x smaller for the
same battery life as a
Li-ion
battery

Sulphur is one of the most
abundant elements on Earth and is
less than a hundredth of the cost of
Lithium Cobalt Oxide - the material
predominantly used in mobile
phone, Laptops and Digital Camera
batteries.

Much shorter charging times. Li-S
batteries can be recharged far more
effectively due to their chemical
design. The charging process is much
faster, and they have a higher
number of charge/recharge cycles.
This translates to long lasting
batteries and more reliable life cycles.

Sulphur and graphene are much
lighter than metal oxides, Li-S
batteries will be much lighter than
Li-ion batteries, which is a
significant advantage for
applications such as wearable
devices, electric vehicles, medical
devices, drones and unmanned
aircraft.
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The SOLUTION lies within
these tiny Nanotubes with
remarkable qualities”
Boron Nitride Nanotubes
BNNT
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THE LI-S BATTERY SOLUTION

Game Changing Boron Nitride Nanotubes (BNNTs)
Mechanical Properties

Clear or White

100 times the strength of Steel
30 times stronger than Kevlar.
50 times Stronger than Industrial Carbon fiber

Providing commercial advantages over the
more widely adopted Carbon Nanotubes
which are black only. BNNT’s can also be dyed.

An Electrical Insulator

Super flexible & Light

BNNTs are unique as nano insulators, this
unique quality provides new and exciting
applications in battery technology

They are as light as Carbon fiber
Can be bent over 90°, 1000’s of times
without failure, they even self repair

Radiation Resistant

Piezoelectric Properties

They absorb neutron atoms making
BNNT a revolutionary radiation resistant
material for space travel.

They Generate an Electrical Charge when
stretched or bent ideal for sensing
technology.

Thermal Resistance

Thermal Conductivity

Can withstand temperatures over 900°C in
untreated air without degradation.
> 2 x more Heat resistant than CNT’s & Kevlar

7.5 x more thermal conductive than Copper.
Increases thermal conductivity of polymers >10x
Circled BNNT qualities are attributable to Li-S
Energy Flexible Sulphur batteries.
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UNTIL NOW LI-S BATTERIES HAVE HAD LIMITATIONS
THIS IS HOW BNNTs CAN SOLVE THOSE LIMITATIONS
BNNTs have unique advantages in battery applications in cycling, stability and safety. Up until now large scale
production of BNNTs was not available, and therefore it was not generally considered as a solution in the
architecture and chemistry of a Li-S battery. BNNT enables high performing Li-S batteries by:
1

2

Improving the thermal stability, free ion transport and mechanical
strength of polymer separators - improves battery safety under hot
conditions by avoiding separator melt down and internal short circuits.
7

3

Used in the battery packaging materials - gives efficient heat
dissipation and maintains a low temperature of the battery package.

4

Protecting the integrity of Sulphur Graphene cathode chemistry.

5
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Providing a protective insulation and structural layer for lithium metal
anodes (prevent dendrite growth).

Interpolation into electrolytes for flexible Li-S batteries.
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LI-S BATTERY ADVANTAGES
Energy Density
Li-S batteries have been proven to
provide up to 5 to 10 times more
power than Li-ion batteries. This will
allow not only longer times between
charges but also batteries becoming 5
to 10 x smaller for the same battery life
as a Li-ion battery.

Charge Rate

55xx

4x
4x

More
More

Faster

Faster
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Battery Cost
Sulphur is one of the most abundant
elements on Earth and is inexpensive
and is less than a hundredth of the
cost of Lithium Cobalt Oxide - the
material predominantly used in
Mobile phone, Laptops and Digital
Camera batteries.
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Much shorter charging times. Li-S
batteries can be recharged far more
effectively due to their chemical
design. The charging process is much
faster, and they have a higher number
of charge/recharge cycles. This
translates to long lasting batteries and
more reliable life cycles.

Weight Reduction

22xx
Less
Less

33xx

Lighter
Lighter

With a higher energy density
capacity, Li-S batteries can be made
many times smaller than Li-ion
batteries for the equivalent energy
delivery and capacity. Significantly
lighter batteries with superior
performance provides new
opportunities in almost everything
using battery power.
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HIGHLIGHT

PPK, BNNT Technology & Deakin University
World Leader
BNNT Technology Limited is recognized as
a world leader in continuous process BNNT
manufacture, previously not developed or
achievable. The company is currently
scaling up production at its Australian
factory to meet industry demands for this
revolutionary nano-material.

Research & Development
In 2005 Deakin University established its
Institute for Frontier Materials (IFM) to
advance research and development of new
and exciting materials for industry. Leading
scientists at Deakin have validated and
published significant advances in a number
of new materials including BNNT and Li-S
battery technology.

Partnership

Financial Benefit

PPK and Deakin University have joined
together in an equity collaboration to
produce high volume BNNT using Deakin’s
patented manufacturing process. This
collaboration includes advancing logical and
achievable applications for BNNT in industry.
Li-S Batteries are one of the key applications
for BNNT and a priority of this important
collaboration.

The Deakin/BNNT/Li-S Energy partnership
enables a fast-track development and
solution in advanced battery design. The
significant market for this revolutionary
product provides enormous financial value
and benefit to each of the parties involved.
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Meet the Board

Robin Levison

Glenn Molloy

Anthony McDonald

Greg Pullen

Director

Director

Director

Director

Mr. Levison has extensive corporate

Mr. Molloy provides a wealth of

Mr. McDonald has extensive experience

Dr. Pullen is currently Senior Manager

experience and is Chairman of ASX

corporate

entrepreneurial

as a lawyer and a director of listed

Commercialisation & Translation at

Listed entities PPK Group Limited

experience. As the founder of Plaspak

public companies including previously

Deakin University. He holds a PhD in

(ASX:PPK) and Founders First Limited

Pty Ltd in 1979 now (ASX:PPK) Mr

ASX

services

Immunology from Monash University,

(ASX:FFL). Mr Levison holds a Master of

Molloy provides extensive experience

company Industrea Limited which was

an MBA from Deakin University, and is

Business Administration (MBA) from

with public company boards, and in

acquired by General Electric (GE). He

a Graduate of the Australian Institute

the University of Queensland, is a

advising publicly listed and private

has been involved in the natural

of

Chartered

a

entities on commercial aspects of

resources

worked for major Australian companies

Graduate and Fellow of the Australian

mergers, acquisitions and divestment

internationally for many years.

Institute of Company Directors

activities.

Accountant

and

is

and

200

listed

sector

mining

in

Australia

and

Company

Directors.

Greg

such as CSL, where he was a member
of the commercial team that licensed
the Gardasil HPV vaccine to Merck,
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Management & Scientific Research Team
Li-S Energy’s depth of knowledge and experience in key areas of scientific development and research from Deakin University is world class
and positions Li-S Energy at the forefront of Lithium Sulphur battery / nanotechnology development. Management by proven industry
professionals ensures a defined commercialisation pathway.

Mark Winfield

Mr. Winfield has over 35 years’
experience in industry and the
commercialization of technology
and innovation. Mr. Winfield is
the current CEO of BNNT
Technology Limited and CEO of
the Australian Innovation Center.
and is a Fellow of the Australian
Institute of Company Directors
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Gary Walsh

Mr. Walsh has over 30 years’
experience across a range of
fields from Automotive, Building
Materials, Manufacturing,
Modular Housing, Aviation,
Military and FMCG. His skills in
engineering design, R&D,
product commercialisation and
technical sales are vital in taking
new ideas from concept stage to
market.

Professor Ying (Ian) Chen

Professor Ying Chen is the Alfred
Deakin Professor and Chair of
Nanotechnology at the Institute of
Frontier Materials of Deakin
University. His publications have
been cited more than 16,000 times.
His current research focuses on
fundamental research in
nanomaterials for energy storage in
batteries and supercapacitor.

Dr. Baozhi Yu

Dr Yu holds a Ph.D. in physics and is
currently an associate research fellow
under the supervision of Professor
Chen. He has many recognised
scientific publications and research on
nanomaterials and nanostructures,
Lithium-ion battery anodes and
composites as high-performance
electrode materials for
supercapacitors

Dr. Ye Fan

Dr. Fan has a solid academic
foundation in Materials Chemistry
and experience in research with
energy materials. His current
research successes are based on Li-S
batteries cathode, the soft collapsible
cathode for Li-S batteries and he is
currently developing Lithium anode
for Li-ion and Li-S batteries and types
of catholyte for Li-S batteries.

APPLICATIONS

Li-S Battery Opportunities
Mobile Phones

1

Mobile Phones are forecast grow to 16.8 Billion units in 2023. The inherent technological
limitations, environmental impact and safety of toxic Li-ion batteries are forcing manufactures to
search for alternative advanced technologies.

Military

2

Military technology is becoming increasingly dependent on portable electrical energy. Their
electrical energy demands are increasing, and insufficient electrical energy storage will inhibit
operational performance. New battery technology is continually researched.

Aviation

3

Devices containing lithium-ion batteries are flammable, if damaged, and over time can become
hazardous. Drone technology is advancing and requires longer travel time and heavier payloads.
Safe and high energy density batteries are critical for improved use of drones and in aviation.

Retail Technology

4

With the Internet of things and connected devices growing at a rapid rate portable personal devices
are requiring safe long-life batteries, Fitbits, smart watches, laptops, warless speakers iPad, and
ear/headphone manufacturers are all looking for battery technological advantages.
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GLOBAL MARKET SIZES
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Li-S Battery Opportunity
Demand for Li-ion batteries is increasing because of the growing need for miniature and lightweight
source of power in portable devices and industrial equipment.

Global Battery Demand Forecast by 2022
Global demand for batteries is set to rise by 9.8% per year with merging technologies
such as electric vehicles (EVs) and portable devices driving demand

Global Lithium-ion Battery Pack Market Size by 2023
The growing need for miniature and lightweight source of power for portable devices and
industrial equipment is spurring the growth of Li-ion Battery packs
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$141 Billion
by 2022 (in U.S. dollars).
Source The Freedonia Group

$87.3 Billion
by 2023 (in U.S. dollars).
Source Statista
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The FUTURE is
flexible Li-S Batteries
in 24 months”
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Commercialisation Model
Stage 1. Licensing

Market Entry

Upon validation of Stage 1. “Pouch Battery,” earlystage licenses could be negotiated with key
international battery manufacturers.

•
•
•
•
•

Lower Volume
Higher Sale Price
Product Acceptance
Higher Margins
Speed to Market

License Expansion

Stage 2. Licensing
The commercialisation of Li-S battery
technology would be supported by supply
contracts of BNNT on a large scale to the
chosen manufacturers. A similar process would
be applied upon validation of Stage 2. “Flexible
Form Batteries.”
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•
•
•
•
•

Market Acceptance
Higher Volumes
Smaller Margins
Established Market
Expanding Markets

BUSINESS MODEL
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Licensing & Strategic Partnerships
Licensing
It is proposed that a joint venture equity company be
incorporated to undertake the R&D and prepare the
technology for international licensing and or sale. Stage1
& 2 licenses will be negotiated with potential key
international battery manufacturers. These could include;
-
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AMG / Mercedes Benz
Aviation Industry Corporation of China (AVIC)
BMW
BYD Company Ltd.
Contemporary Amperex Technology Ltd (CATL)
GS Yuasa Corporation
Hitachi Chemical Co., Ltd.
Johnson Controls International Plc.
LG Chem
Microvast Inc.
Panasonic Corporation
Saft Batteries
Samsung SDI Co. Ltd.
TDK Corporation/Amperes Technology Ltd (ATL)
Tesla Inc.
Tianneng Power International Ltd
Toshiba Corporation
Raytheon
Rheinmetall
Volkswagen / Porsche
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DISCLAIMER IMPORTANT NOTICE
This presentation has been prepared by Li-S Energy Limited (“Li-S” or the “Company”) based on information available to it as at the date of this
presentation. The information in this presentation is provided in summary form and does not contain all information necessary to make an investment
decision.
This presentation does not constitute an offer, invitation, solicitation or recommendation with respect to the purchase or sale of any security in Li-S, nor
does it constitute financial product advice or take into account any individual’s investment objectives, taxation situation, financial situation or needs. An
investor must not act on the basis of any matter contained in this presentation but must make its own assessment of Li-S and conduct its own
investigations. Before making an investment decision, investors should consider the appropriateness of the information having regard to their own
objectives, taxation situation, financial situation or needs, and seek legal, taxation and financial advice appropriate to their jurisdiction and circumstances.
Li-S is not licensed to provide financial product advice in respect of its17securities or any other financial products. Cooling off rights do not apply to the
acquisition of Li-S securities.
Although reasonable care has been taken to ensure that the facts stated in this presentation are accurate and that the opinions expressed are fair and
reasonable, no representation or warranty, express or implied, is made as to the fairness, accuracy, completeness or correctness of the information, opinions
and conclusions contained in this presentation. To the maximum extent permitted by law, none of Li-S, its directors, officers, employees and agents, nor
any other person, accepts any responsibility and liability for the content of this presentation including, without limitation, any liability arising from fault or
negligence, for any loss arising from the use of or reliance on any of the information contained in this presentation or otherwise arising in connection with
it.
The information presented in this presentation is subject to change without notice and Li-S does not have any responsibility or obligation to inform you of
any matter arising or coming to their notice, after the date of this presentation, which may affect any matter referred to in this presentation.
The distribution of this presentation may be restricted by law and you should observe any such restrictions.
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DISCLAIMER IMPORTANT NOTICE
Forward looking statements
This presentation may contain certain forward looking statements that are based on the Company’s managements’ beliefs, assumptions and
expectations and on information currently available to management. Such forward looking statements involve known and unknown risks,
uncertainties, and other factors which may cause the actual results or performance of Li-S to be materially different from the results or
performance expressed or implied by such forward looking statements. Such forward looking statements are based on numerous
assumptions regarding the Company’s present and future business strategies and the political and economic environment in which Li-S will
operate in the future, which are subject to change without notice. Past performance is not necessarily a guide to future performance and no
representation or warranty is made as to the likelihood of achievement or reasonableness of any forward looking statements or other
forecasts.
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To the full extent permitted by law, Li-S and its directors, officers, employees, advisers, agents and intermediaries disclaim any obligation or
undertaking to release any updates or revisions to information to reflect any change in any of the information contained in this presentation
including, but not limited to, any assumptions or expectations set out in the presentation.
No Representations or Warranties
To the maximum extent permitted by law, Li-S and its directors, officers, employees, advisers, agents and intermediaries accept no
responsibility or liability for the contents of this Presentation and make no recommendation or warranties, express or implied, concerning Li-S
or any investment in Li-S. No representation or warranty, express or implied, is made by any person as to the fairness, accuracy, reliability,
adequacy, validity, correctness or completeness of the information, opinions and conclusions contained in this presentation.
To the maximum extent permitted by law, Li-S and its directors, officers, employees, advisers, agents and intermediaries do not accept any
responsibility or liability including, without limitation, any liability arising from fault or negligence on the part of any person, for any loss
arising from the use of this Presentation or its contents or otherwise arising in connection with it.
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Keep in touch with us
Li-S Energy Limited C/o PPK Group Limited
Address
Level 27, 10 Eagle Street
BRISBANE QLD 4000

Telephone
Telephone: +61 (0) 7 3054 4500

Project Manager
Mark Winfield
m.winfield@bnnt.com.au
M +61 412 057 422
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