
The potential 

to turn CO2

into revenue



ω Australian company with strong track record in successful 

technology development   

ω Previously developed PhosEnergy Process for extracting uranium 

from phosphate fertilizer streams experiencing a resurgence due to 

uranium recovery and Section 232 petition 

ω The CarbonX Process ðProvides the opportunity for converting 

carbon dioxide (CO 2) into methanol at a commercial scale

ω Exciting new development leveraging on the science of CO 2  

conversion chemistry into valuable fuels and chemicals ðwhich until 

now has been hampered by the large amount of energy required

ω The CarbonX Process, which was demonstrated in a proof of 

concept (POC) experiment in 2018 , utilises waste radioactive 

isotopes to solve the energy input challenge for carbon conversion

ω Australian Provisional Patent application lodged in December 2018 

with a clearly mapped out pathway to commercialisation

ω Aim to rapidly add value for shareholders by demonstrating a 

commercial CO 2 to methanol opportunity 

The Investment Opportunity:                                                             

The potential to turn CO 2 into profit
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PhosEnergy is aiming to rapidly 

commercialise the CarbonX Process by 

advancing to pilot plant stage in 2019               

before evaluating a commercial -scale carbon -

to -methanol production facility in 2020 



The problem: 

Increasing CO2 in the 

atmosphere

Global carbon emissions have topped 50 billion 

tonnes per year and are on track to hit 60 billion 

tonnes by 2030 despite our best efforts

Man -made emission must be brought to ònet Zeroó 

no later than 2090, says the UNõs climate body, the 

Intergovernmental Panel on Climate Change

Climate change and global warming have become 

pressing global issues ðand they are forcing 

Governments, companies, institutions and the 

community at large to take notice and respond.

To use our expertise in the fields of chemical 

engineering and radio -chemistry to develop a 

Beta Activated Ceramic (BAC) capable of 

converting CO 2 to methanol commercially.  

The PhosEnergy solution: 

CarbonX Process

Reference: UN emissions gap report of 2018 3



Photo (UV)/Solar 

Catalysis

Å High energy required to òcrackó CO2 molecule

CO2 to methanol has been technically possible but commercially challenged 

Å The high energy input costs (e.g. Hydrogen, Electricity, Heat) and engineering 

complexity of these systems has hampered commercial application

Å High temperature 

Å Requires steam/hydrogen

Å Requires heat stable catalysts

Thermochemical 

(Heat)

Limitations of current CO 2 to methanol

Å UV only makes up a small 

amount of total solar spectrum 

Å Only UV is suitable - other light is 

too weak to be effective

Challenges

4

Å Requires high voltage boost;

Å Complex, high surface area 

electrode system

Electrochemical

Existing 

technologies 

require significant 

amounts of 

powerê

Å Option to deliver this energy in a number of ways
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ω Ceramics can catalyse useful chemical reactions by forming energetically Excited Sites on their surface

ω Excited Sites are created when the ceramic is exposed to energetic particles - eg , UV-photons, electrons, etc

ω A single beta emission has 1,000 to 10,000 times more energy than a UV photon; 

ω PhosEnergy is pioneering the use of beta -radiation ( b) to attempt to solve the energy input challenge for creating Excited Sites on 

ceramic catalysts, thereby greatly enhancing the ceramics ability to produce valuable compounds

How we do it: the Beta -Driven CO2 Conversion Process 

= a simple 

green, low -cost 

conversion 

process
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Process Safety Design

Å Current technology is built on substantial development 

over several years:  Ceramic physics, catalyst chemistry 

and radio -isotope science

Å Led by a team with experience in handling 

radioactive/nuclear materials 

Experience

BAC Design: Beta Sources

Beta Emitters

Å Beta emitting isotopes eject beta particles which are 

simply high energy electrons

Å If captured this energy is useful but only has a short range

Å Beta radiation can be effectively shielded 

Å PhosEnergyõsBAC design utilizes beta emitters with half 

lives in the 5 to 30 year range

Å Procurement of beta emitters from nuclear and mining 

industry sources  

Å Beta radiation will not contaminate the end products

Å BAC reactor design will effectively manage the risk of BAC 

release into the environment

Radiation : BAC Design
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Production of methanol from waste 

CO2 and Beta Activated Ceramic 

(no external energy requirement)

1

ÅBoth feeds are òwasteó products - low input costs

ÅSimple engineering and process control

ÅPotential to supplement production costs with carbon 

credits

Greenhouse gas offset

2 Scalable system anticipated ð

low CAPEX

5

IP portfolio (patent pending)6

Unique in -house expertise covering 

radiochemistry and chemical 

engineering ðhigh barriers to entry

7

The CarbonX Process Advantage

Leveraging existing CO 2 catalysis 

science

8 Increasing demand for methanol and 

other organic compounds

Process Economics3

Å Large body of knowledge

Å Catalyst design well understood

Å CO 2 reaction chemistry documented

4

ÅStandard methanol production emits

CO 2 (via the use of H 2)

ÅThe CarbonX Process consumes CO 2
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The total methanol market is 

expected to grow from 90 

million mtpa today to ~190 

million metric tons by 2030

Global Methanol Market ðcurrent demand and projected growth

Methanol used for 

fuel expected to 

increase from 12% in 

2015 to 30% in 2030

Methanol is used for: 

High-octane, clean burning fuel , 

solvent, for making ethanol,     

and biodiesel

Methanol - 7.3% CAGR                               

from 2013 to 2018

CO 2 conversion to 

methanol has high 

potential as demand for 

renewable fuels grow
Today ð90 million mtpa Market 

~US$400/t
*Reference: LUX Report

1
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3
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The Proof of Concept for the CarbonX Process has demonstrated the potential to generate valuable chemicals from CO 2
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ω PhosEnergy demonstrated Proof of Concept (POC) in 2018  

ω Excited sites were created on a ôcoldõ ceramic by 

intimately mixing the ceramic with small amounts of a beta 

emitter in a CO 2 solution

ω On completion of the experiment the CO 2 solution was 

analysed for methanol, formates and other useful organic 

compounds

ω Significant quantities of methanol, formates and other 

organic compounds produced

ω The POC results formed the basis of the Australian 

Provisional Patent application lodged in December 2018

CarbonX Process: Proof of Concept 
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We have proven that valuable chemical compounds such as methanol can be created by 

combining tailored ceramic material (semiconductors) and waste radioactive isotopes
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PhosEnergy is engaging with world class institutions in 

the fields of isotope handling and ceramic design with 

the aim to produce significant quantities of BAC 

BAC Supply and Testing

2019

2018Proof of Concept

2020

Complete economic study on first commercial 

CarbonX CO 2-to -Methanol plant

CarbonX Scoping Study

Development Timeline

Patent Lodgment

PhosEnergy plans to demonstrate the CarbonX

Process in a bench scale pilot plant to gather 

commercial scale design and cost information  

CarbonX Process Pilot Plant

CarbonX Process Pilot Plant 

Design
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A proven and highly credentialed                                

board and management team 
Bryn Jones, Managing Director (BAppSc, MMinEng, FAusIMM)

Bryn is an Industrial Chemist and founding shareholder of Inception Consulting Engineers, a boutique process

consultancy providing expert solutions to the mining and chemical industries. Bryn was instrumental in the

development of the Company's uranium from phosphoric acid technology, the "PhosEnergy Process". He is Chief

Operating Officer of Laramide Resources Ltd, and a Director of Salt Lake Potash Ltd and DevEx Resources Ltd.

Tony Kiernan LLB,Chairman

Tony is a corporate advisor with extensive experience in the administration and operation of listed public

companies . He isChairman of Pilbara Minerals Ltd, Saracen Mineral Holdings Ltd and Venturex Ltd.

Tim Goyder, Director

Tim has over 30 yearsõexperience in the resource industry . He has been involved in the formation and

management of a number of publicly -listed companies and is currently Executive Chairman of Chalice Gold

Mines Limited, Chairman of Liontown Resources Limited and DevEx Resources Limited .

Dr Julian Kelly , Senior Scientist (BSc (HONS), PhD)

Julian is a materials scientist who holds a PhD in Chemical Physics. Julianõsspecial expertise is in the properties

and applications of nuclear and radioactive materials . His experience includes : working for several years in

Norway developing a novel thorium -based nuclear fuel (incorporating recycled plutonium) ; and starting a

nuclear medicine company called Isoclide Medical Pte Ltd. for providing alpha -emitting isotopes for novel 'radio -

therapeutic' drugs . He has also held technical nuclear policy roles for the Australian government, including at

ANSTO,and serving as Nuclear Attaché in the Australian Embassy in Vienna .

Tim Wise BSc Director

Tim is the founder of a number of companies including Listen clothing, The Tap Doctor (A National Plumbing

Franchise) and Wasabi Energy ( Now Kalina Power, listed on the ASX). He currently works as an advisor for a family

office and has consulted to BHP,NAB, GE, Accenture, Western Power, Ajilon , Aurecon, Perth ChildrenõsHospital

Foundation and the Harry Butler Institute .

Strong team with 
expertise in chemical 
and electrochemical 

engineering as well as 
deep corporate 
experience and 

networks
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Capital Structure

Pre-money valuation ~$2.1 million

Shares on issue* 41.7 million

New entitlement ratio 3 for 7

New shares 16.1 million

Issue price $0.05

To raise ~$0.804 million

Post money valuation ~$2.9 million

Post raising shares on issue 57.8 million

The Offer Use of Funds

Activity Spend 

BAC Supply $380k

- Design and testing

- Production

Bench Scale Pilot $180k

- Batch optimisation testing

- Pilot Design

IP Development $100k

- Patent development

- Technology expansion

General Working Capital $144k

$804k

* Includes 4.2M shares to be issued subject to completion of the capital raising to settle 
existing loans and creditors.
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For the purposes of section 734(5)(b) of the Corporations Act, the Company notes the following:

ω The Company, PhosEnergy Ltd, intends to conduct an offer of approximately 16.1 million fully paid ordinary 

shares, at an issue price of $0.05 per share ( Offer ). 

ω An offer information statement ( OIS) in accordance with section 715 of the Corporations Act will be made 

available for the Offer when the shares are offered. 

ω Anyone who wants to apply for shares under the Offer will need to complete the application form that will 

be in or will accompany the OIS.

ω A copy of the OIS will be available on the Company's website ( http://www.phosenergy.com/ ), from the 

Company's registered office (Level 2, 1292 Hay Street, West Perth, Western Australia, 6005), or by contacting 

the Company Secretary ( Tel: +61 8 9322 3990).

ω The Company cautions that the OIS will not be a prospectus and, under the Corporations Act, will have a 

lower level of disclosure requirements than a prospectus. Investors should seek appropriate professional 

investment advice before accepting the Offer. 

Offer Information Statement

13

http://www.phosenergy.com/


V An ingenious Australian solution to potentially solve the long -standing 

challenge of converting CO 2 to commercially useful fuels and 

chemicals, without the need for huge energy inputs 

V CarbonX Process is a low -cost pathway utilising the unique properties 

of beta radiation to deliver a commercially viable solution

V The Process has been validated in a Proof of Concept experiment in 

2018 and is now ready to move to pilot plant testing 

V An Australian Provisional patent application has been lodged

V If successful, the CarbonX Process has the potential to make a 

significant contribution to one of the worldõs most pressing global 

challenges ðreducing CO 2 emissions and tackling climate change 

and global warming 

V PhosEnergy has a clearly mapped out pathway to commercialisation 

and is seeking new investors to help fund its development strategy

V Aim to rapidly add value for shareholders by demonstrating a 

commercial CO 2 to methanol opportunity 

Investment Summary: Converting CO 2 to potential value

Our goal is to consume CO 2 to produce methanol, generating a significant commercial opportunity and providing a platform 

to help contribute towards the global challenge of reducing greenhouse gas emissions and tackling global warming.
14



Current Capital Structure

Fully Paid Ordinary Shares 37.5M

Options (ex price of 7.5c 

exp. 31 March 2022)

10.25M

Performance Rights 3.0M

Fully diluted 50.75M

Major Shareholders

Tim Goyder (Director) 16.8%

DevEx Resources 9.2%

Calm Holdings 4.2%

Top 20 ~59.6%

PhosEnergy Limited (9.9%)

ð3.45 million shares

Board & Management 

Tony Kiernan Chairman

Bryn Jones Managing Director

Tim Goyder Director

Tim Wise Director

Leanne Stevens Company Secretary

Corporate Snapshot
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APPENDIX

The PhosEnergy 

Process


