
Harnessing Australia’s ‘Blue’ and ‘Green’ hydrogen expertise 



AFE: Harnessing Australia’s ‘Blue’ and ‘Green’ hydrogen expertise 

Disclaimer

Australian Future Energy Pty Ltd (“AFE” or “the Company”) advises that certain forward-looking statements may be contained in this presentation which can be identified by the use of forward-looking words such as “may”,
“could”, “will”, “expect”, “believes”, “intend”, “plan”, “estimate”, “anticipate”, “continue”, and “guidance”, or other similar words and may include, without limitation, statements regarding plans, strategies and objectives
of management, anticipated production or construction commencement dates and expected costs or production outputs including, without limitation, expectations regarding ammonia, gas, electrical power, and coal,
prices, estimates of resources, production, operating expenditure, capital expenditure and projections regarding the completion of capital projects as well as the financial position of the Company.

Statements other than statements of historical fact may be forward looking statements. AFE believes that it has reasonable grounds for making all statements relating to future matters attributed to it in this presentation.

Although AFE believes that the expectations reflected in such forward-looking statements are reasonable, no assurance can be given that such expectations will prove to be accurate. Accordingly, actual results, values,
performance or achievements could differ materially from those projected as a result of, among other factors, changes in commodity prices, foreign exchange fluctuations, changes in economic and market conditions,
changes in the regulatory environment, increased costs and demand for production inputs, the speculative nature of exploration and project development including, the risks of obtaining necessary licences and permits and
diminishing quantities or grades of resources or reserves, political and social risks, environmental conditions including extreme weather conditions, recruitment and retention of personnel, industrial relations issues,
litigation and other business and operational risks.

Investors should note that any reference to past performance is not intended to be, nor should it be, relied upon as a guide to any future performance. Forward-looking statements are based on the Company and its
management’s good faith assumptions relating to the financial, market, regulatory and other relevant environments that will exist and affect the Company’s business and operations in the future. AFE does not give any
assurance that the assumptions on which forward-looking statements are based will prove to be correct, or that the Company’s business or operations will not be affected in any material manner by these or other factors
not foreseen or foreseeable by the Company or management or beyond the Company’s control.

Therefore, AFE, its officers, employees and its advisors make no representation or warranty, express or implied, that the projections and/or material contained in this presentation including the accuracy or likelihood of
fulfilment of any forward-looking statement, will be achieved or prove to be correct. AFE, its officers, employees and advisors, to the extent permitted by law expressly disclaim all responsibility relating to or resulting from
the use of the material and information contained in this presentation and exclude all liability whatsoever (including negligence) for any loss (including consequential loss or otherwise) or damage suffered by any person as a
result of the use of any of the information in this presentation or any error or omission therefrom. Subject to any continuing obligations under applicable law or any relevant stock exchange listing rules, in providing this
information AFE does not undertake any obligation to publicly update or revise any of the forward-looking statements or to advise of any change in events, conditions or circumstances on which any such statement is based
including updating any inaccuracy, omission or change of the information contained in this presentation.

This presentation is not, and should not be considered to, constitute any invitation, offer to sell, or solicitation of an offer to buy or subscribe for any securities in the Company, and no part of this presentation forms the
basis of any contract or commitment whatsoever with any person.
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Who is AFE? 

AFE is a private Brisbane-based company with global rights to the Gas Technology Institute (GTI) Gasification 
Technology (excluding China) – the foundation asset of AFE. 

AFE is focused on clean energy production to meet growing domestic and international demand.

AFE is managed by a board with a proven history in gasification and major resource infrastructure projects.

Our projects: 

• The Gladstone Energy and Ammonia Project, due to reach a Final Investment Decision in 2022

(A comprehensive PFS has been completed in conjunction with SNC Lavalin)

• Surat Basin Hydrogen Hub (SBHH) future delivery

• Pentland Hydrogen Hub (PHH) future delivery

Our vision: 

To be a leader of Australia’s growing hydrogen industry by producing a range of products including; ammonia, 
methanol, hydrogen rich gas, and by-products (sulphur and CO2). 
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Summary
1. The growing hydrogen economy

2. ‘Blue’ and ‘Green’ hydrogen potential

3. Gasification technology, a proven past
and future

4. Gladstone Energy Ammonia Project (GEAP)  
5. Our experience

3



AFE: Harnessing Australia’s ‘Blue’ and ‘Green’ hydrogen expertise 

The growing hydrogen economy

Hydrogen is a key ingredient in the manufacturing process for the food, agriculture and 
mining sectors and products.  

Currently produced in large volumes, via Steam Methane Reforming (SMR), hydrogen can 
be used to meet industry need for ammonia, methanol, plastics and in metal processing 
and refinery operations.

Hydrogen supports technological developments that can be used to: 

• Increase energy efficiency

• De-carbonise inefficient sectors – logistics, industrial heating, industry feedstock

• Improve energy system reliability

• Contribute to long-term emissions reductions

A hydrogen powered future
Globally, the exploration of hydrogen as an energy carrier is expanding, with billions of 
dollars being spent worldwide on pioneering projects to integrate hydrogen into energy 
markets.

8% of global energy demand can be met by hydrogen at a production cost of $USD 2.50 
per kilogram, 15% at $USD 1.80 per kilogram. 

The hydrogen market is set to grow 10 times by 2050, a CAGR of 50 % per annum. 
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Governments back hydrogen

There is broad Governmental recognition that hydrogen is a powerful and beneficial 

energy carrier and feedstock of the future. 

Through specialised ‘Hydrogen Hubs’, both state and federal governments hope to 

reduce technical uncertainties and build up domestic supply chains and production 

capabilities in Australia. 

AFE’s Gladstone Energy and Ammonia Project has been listed as a ‘Project of 

Significance’ to the State of Queensland.

Government hydrogen funding:

Australian Government 
National Hydrogen Strategy

Queensland Government Hydrogen 
Industry
Development fund
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Clean hydrogen

‘Blue Hydrogen’ is produced from fossil fuel feedstock by means of 
technologies such as Steam Methane Reforming (SMR) and gasification 
in combination with Carbon Capture Utilisation and Storage (CCUS)  
technology. 

• Production cost: $USD 1.50 per kg, in most preferred regions in the 
near-term. 

• Set to decline further to as low as $USD 1.20 per kg by 2025. 

• Dependent on the cost of Natural Gas feedstock.

‘Green Hydrogen’ is produced from renewable power or renewable 
feedstock by means of technologies such as water electrolysis or 
biomass gasification. 

• Production cost: $USD 10-15 per kg in 2010 to $USD 4-6 per kg in 
2021. 

• Set to decrease to as low as $USD 2.50 per kg by 2030.

• Dependent on the cost of renewable energy and water. 

AFE regards ‘Blue Hydrogen’ as a vital part 
of the hydrogen mix in the long term.

Brown Hydrogen: Hydrogen 
from fossil fuels without CCUS
• Currently the majority of  

global production 
• Mature technology based on 

gas
• Growing production based on 

coal (China)
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Cost competitive producer

AFE’S Gladstone Energy and Ammonia Project (GEAP) 

can produce ‘Blue Hydrogen’ at a cost equivalent to the 

gas / SMR cost using a low cost fuel source. 

• 24% of the current full cost for ‘Green Hydrogen’ 

• >50% lower than the long term Renewable Hydrogen 

unit cost target 

• Phase 1 GEAP will produce ~91Kt of Hydrogen equivalent 

(contained in Ammonia / Pipeline gas) at <$USD1.00/kg H2

cash cost (US$1.25/kg H2 full cost).

• AFE’s project pipeline, has the potential to produce in excess 

of 300,000 tonnes per annum of equivalent transportable 

hydrogen per annum.

7



AFE: Harnessing Australia’s ‘Blue’ and ‘Green’ hydrogen expertise 

• Commonly used as a raw material in the manufacturing of fertilizers and explosives

• Liquid ammonia is one of the most promising methods for storing and transporting hydrogen

• Ammonia (NH3) actually packs in more hydrogen than hydrogen (H2) itself, making it the ideal 
hydrogen carrier and it burns cleanly and does not form soot or particles

• Ammonia is superior to hydrogen itself in every one of these areas.  Given this, it stands to 
reason that proponents of hydrogen fuel cells should embrace ammonia as a valuable enabling 
technology that can elevate the feasibility and improve the economics of fuel-cell-based systems

• Up to 2018, the world ammonia market was in supply / demand balance, but the gap between 
demand and supply is growing rapidly, with the rapid take-up in demand for hydrogen

• It is also a highly effective energy carrier, increasingly being used as a clean burning fuel in both 
internal combustion engines and fuel cells

• Ammonia Energy reported on three major developments in 2018 :
• Toyota Motor Corporation’s announcement of a multi-stakeholder plan to develop a 

hydrogen energy economy in its home region – with ammonia explicitly included as a carrier 
of hydrogen for consumer-oriented fuel cell applications

• The Japanese electrical manufacturer Sawafuji stating that it had an explicit plan to 
commercialize a high-purity ammonia-to-hydrogen conversion system 

• Demonstration by Australia’s CSIRO of its own high-purity ammonia-to-hydrogen conversion 
system for use at hydrogen fueling stations. Partners include BOC (a subsidiary of global 
industrial-gas powerhouse Linde Group), Toyota and Hyundai

Ammonia
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Proven gasification technology

Project Name Zao Zhuang Yima Chalco Shandong Chalco 
Shanxi

Chalco 
Henan

Year 
commissioned 2008 2012 2015 2016 2016

# of gasifiers 2 3 2 1 4

Main product Methanol Methanol Fuel Gas Fuel Gas Fuel Gas

Annual output 90,000 tpa 300,000 tpa 9.33 PJ pa 3.27 PJ  pa 14 PJ pa

Zao Zhuang Plant, China

• GTI technology is a gasification process 

developed by the United States Gas Technology 

Institute (GTI) with a proven commercial track 

record. 

• 13 commercial scale gasification systems are 

currently operating at 6 project locations 

around the world (USA and China).

• AFE has the exclusive world-wide (other than 

China) licensing and distribution rights to the 

GTI technology.

• Fluidised Bed Technology. 

Existing commercial operations
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Proven gasification technology

GTI process offers  
• Fuel flexibility – coal, biomass, municipal

solid waste

• High operational efficiency

• Low maintenance (lower pressure and temperature, 

fewer moving parts)

• Carbon conversion efficiency – 99%

• High purity (> 95%) CO2 as a valuable and saleable 

product – food grade CO2

• > 80% CO2 capture
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AFE Project Pipeline

Three major AFE projects

• Creating commercial products for EXISTING Hydrogen applications (Ammonia, Methanol, Synthetic Pipeline Gas and Power production)

• Developing Carbon Capture Utilisation and Storage (CCUS) for commercial food grade and industrial use.

1. Gladstone Energy and Ammonia Project (GEAP)

• Located in AFE’s proposed Gladstone Hydrogen Technology Park 

• Phase 1 prioritised to meet the domestic demand for ammonia and 

synthetic gas.

• Expandable to double production capacity for potential exports via 

the existing port infrastructure.

• Supports green hydrogen research, pilot and demonstration projects.

• Aggregating and value adding from other small scale projects 

producing green hydrogen.

• Enabler and aggregator for smaller green hydrogen projects.

Future projects are proposed to be located at the feedstock source to deliver :  
Ammonia – growing demand worldwide for additional ammonia production for use as a transporter of 
hydrogen and for co-firing in power generation to reduce emissions. 
Methanol - as a hydrogen transport medium OR as a chemical feedstock depending on the market demand
Clean electricity generation (Allam cycle) further improving carbon capture.

2. Surat Basin Hydrogen 

Hub (SBHH)

Producing transportable 

‘Blue Hydrogen’ as 

Ammonia or Methanol, and 

Electricity using CCUS 

Carbon Hub for enhanced oil 

recovery and geological 

storage.

3. Pentland Hydrogen Hub 

(PHH) 

Located in far north 

Queensland adjacent to 

Pentland resource with 

direct access to rail 

between Mt Isa and 

Townsville port facilities.
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Gladstone Energy and Ammonia Project

Development of an ammonia and gas production 
facility for local industrial customers in Gladstone, 
Queensland:

• 230,000 tpa of ammonia
• 14.0 PJ of pipeline gas

• All production forward sold under HOA

• Strong support from Federal, State and Local 
Government

• EIS process is underway; Co-ordinated Project 
Status

• Compelling economics

• Scalable for future expansion

• First production in 2024
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The Gladstone Hydrogen Technology Park (GHTP) expansion will 

primarily produce ammonia or methanol with the potential to 

reach power self sufficiency.

• This will be decided based on export market offtake interest and 

ongoing hydrogen R&D, transportation and utilisation requirements.

• ‘Blue Hydrogen’ technology will support agriculture, mining, 

marine transport and international export sectors. 

• ‘Green Hydrogen’ research and development can also be 

supported by GHTP by utilising :

• Wind and solar power when available.

• Oxygen produced from green hydrogen water electrolysis.

• Green hydrogen for downstream processing, via existing facilities, to 

transportable hydrogen options (ammonia and methanol).

Expansion and product offering

Key Performance parameters GEAP Phase 1: Expansion Optionality
(Total of phase 1 & 2) 

Physical Inputs (pa) Coal: 1.5Mtpa
Biomass / MSW: (up to 10%)

Water: 3.5 GL pa
Electricity: 46 MW (ex Grid)

Coal: 3.0Mtpa
Biomass / MSW: (up to 10%)

Water: 7 GL pa
Electricity: nil

Saleable Products (pa) Ammonia: 230Kt
Methanol: nil

Pipeline Gas: 14Pj
High purity CO2: 1.2Mt

Sulphur: 3Kt
Ash: 300Kt

Ammonia: 230Kt
Methanol: 1,000Kt
Pipeline Gas: 14Pj

High purity CO2: 2Mt
Sulphur: 6Kt 
Ash: 600Kt

Revenue ($AUD pa) $300m $787m

Operating costs ($AUD pa) $120m $264m

EBITDA ($AUD pa) $180m $523m

Project Capital ($AUD) $1,035m $1,678m

NPV (8%) Geared ($AUD) $850m $2,963m

Internal rate of return (%) 34% 40%

Detailed PFS outcomes led by SNC Lavalin
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Key Project Milestones:

June 2022:
Regulatory approvals, final feasibility

June 2022:
Final Investment Decision (FID) and construction 
commencement

June 2024:
Construction completion and commissioning

Gladstone Energy and 
Ammonia Project (Phase 1)

Project Capital Estimate

• Capital cost estimate is based on detailed vendor submissions 
and estimates, equipment specifications, plot plan 
arrangements, and in-house data from similar projects.

• The estimate reflects current-market condition pricing for 
major equipment and local construction practices.

Unit Capital Syn gas production:
• Coal & Ash Handling
• Gasifier
• Gas Scrubber

$231M

H2 rich production:
• CO shift 
• Acid Gas Removal
• Mercury, Sulphur 
• CO2 Capture

$242M

Product specific costs:
• Ammonia,
• Methanation
• Power 

$174M

Site Capital Buildings, Water, Tanks, Civils, Electrical, External connections
$232M

Project Capex Contingency, EPCM and Owners Cost
$156M (18%)

Total Capital $1,035M

Gladstone Energy and Ammonia Project –
Summary Schedule

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

Concept Development

Initial Advice Statement / Terms of Reference

Co-Ordinated Project Status - Qld Government

EIS Process
Detailed Pre-Feasibility Study Completed

Engineering

Final Permitting Completed

Construction

Operations
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AFE is addressing the challenge of climate change through a long term, broad 
based strategy in which sustainable carbon dioxide (CO2) utilisation is key. 

All CO2 produced in AFE facilities is captured, recovered and on-sold as a 
valuable  product for use in a variety of sectors. In the food and beverages 
industry CO2 is used for carbonating drinks and conserving wine to modifying 
atmospheres for packaged foods. CO2 is also used in the medical industry for 
storage and transportation of temperature sensitive products, in construction 
for building materials and enhanced oil recovery. 

The AFE GEAP Project gas treatment recovers, as a by-product, >80% of the 
CO2 at ~99% CO2 concentration meeting Food Grade and the requirements for 
the medical industry and enhanced oil recovery (EOR)

CO2 utilisation
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CO2 Sale Heads of Agreement
(HOA) secured

BOC Limited
(part of the Linde group) 
HOA in place for sales of up to 300,000 tpa of “Food Grade” CO2

• BOC (www.boc.com.au) is a major distributor and marketer of food grade CO2 on 
the Australian East Coast.

• Linde (www.linde.com) is a major world-wide distributor and marketer of food 
grade CO2.

• Strong interest from other international food grade CO2 distributors. 

• Carbonation of drinks, conserving wine, dry ice, bulk food shipment and storage. 

Mineral Carbonation International 
(MCI) 
HOA in place for sales of up to 850,000 tpa of CO2

• www.mineralcarbonation.com

• MCI have developed a proprietary technology and process for the use of CO2 
with serpentine (a mineral) to produce building products and material (bricks, 
pavers, etc). 

• Large serpentine deposits located to the north of Gladstone.

• MCI seeking to co-locate their plant near to AFE’s Gladstone Energy and 
Ammonia Project.

Gladstone Energy and Ammonia Project will be the cleanest 
manufacturing facility of its type anywhere in the world.
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‘Blue Hydrogen’ 

0.1 tonnes of CO2 (per tonne of 
ammonia produced)

‘Green Hydrogen’ 

0.38 tonnes of CO2 (per tonne of 
ammonia produced)
– based on wind power and electrolysis in a Cambridge 
University study 2020. 

Category Amount (tpa) Comments

Total CO2 production per 
annum from GEAP

1,774,090 Per SNC Lavalin PFS

Total CO2 Captured and Sold 
as Marketable Product

(1,361,000) Sold as valuable market 
product – food grade CO2 and 
for building products – BOC 
and MCI

Total CO2 Captured and Sold 
as part of Waste Gas for 
Power Generation

(390,000) Waste gases sold to Power 
Generator for power 
generation purposes

Net Emissions From GEAP 23,090

Minimal net Co2 emissions

GEAP clean and efficient production
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Project economics are compelling 
GEAP can support significant project debt :

• Indicative debt to equity ratio 70 / 30.

Significant progress on project debt :
• Construction Finance Facility Agreement $USD 650 million (SDI Global) 

– engagement letter signed along with high level terms sheet.

• Strong interest from Northern Australia Infrastructure Facility (NAIF) –
advanced discussions – draft terms.

Strategic partners – industry participants are evaluating equity 
participation.

Key drivers of interest in development financing are :
• Long term offtake arrangements that are in place with local industrial 

users – Tier 1 ASX listed off-takers with scale and credibility.

• High quality and reputable EPC service provider on board (SNC Lavalin).

Development financing well progressed

Yima Gasification Plant
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• Each of the 3 projects deliver :
• 1,000 direct jobs during construction and over 

250 direct skilled jobs, located regionally during 
operations.

• Estimated more than 1,280 sustainable indirect 
supply chain jobs (Queensland Resources 
Council).

• Establish a new export industry in line with Australian 
Government economic and fuel security objectives.

• Its potential as an industrial and transport fuel 
contributes to broader sustainability criteria at 
regional and national levels.

• Promote Green Hydrogen Research and development 
in accordance with Governments Hydrogen Strategy.

• Provide R&D and community education access 
facilities .

• Use of process inputs such as water, biomass, coal and 
municipal wastes to produce clean hydrogen products whilst 
enabling carbon emissions reduction. 

• Low carbon intensity feedstock for industry (ammonia, 
methanol, refineries, steel) and long - distance transport 
(aviation, marine).

• Clean Hydrogen from gasification comes from managing by-
products in a socially responsible and ethical manner.

• Sulphur – saleable commercial product to local and Asian 
markets offsetting the current import reliance

• CO2 – high purity CO2 capture and processing ready
• Ash – further manufactured for usable building products 

and infrastructure
• Meeting lower GHG emission criteria and other air pollutant 

standards.
• Hydrogen has significant environmental and health 

benefits reducing CO2, tailpipe particulates, and NOx 
emissions. 

• AFE production has nil - minimal NOx / SOx / particulates.

• Queensland Hydrogen Strategy contribution from 
local and international investment and overview.

• Delivering economically sustainable 
operations.

Environmental Social Governance

Ariel view of Gladstone State Development area
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Experienced board and management

Edek Choros – Chairman

• Australian Future Energy Pty Ltd founder 
(2014).

• Geologist of 30 years with expertise in coal 
exploration, mine design, mine planning 
and management of ‘turn around’ 
operations in Australia and USA.

• Founded successful hard coking coal mine 
Millennium Coal Pty Ltd (1999) in Bowen 
Basin, QLD, sold to Excel Coal Ltd (2004).

Richard Barker – Non-Executive Director

• 30 years in investment banking and 
corporate finance.

• Director on private company and ASX 
listed boards in the resources sector.

• Corporate finance skills and corporate 
strategy expertise.

• Former Managing Director and Co-head 
Metals & Mining RBC Capital Markets.

Kerry Parker – Chief Executive Officer

• 30 years Chartered Accountant in 
Australian and international energy and 
resources sector, major project 
development.

• 8 years in various advisory roles at KPMG.
• Managing Director and Chief Financial 

Officer roles with ASX listed entities, 
including Arrow Energy Limited, CH4 Gas 
Limited, Panax Geothermal Limited, and 
Unity Mining Limited.

Ron Higson – Chief Operating Officer

• 35 years in the energy and resources 
sectors working with TransAlta, SNC-
Lavalin and Hatch in both project 
development and operations.

• Worked as Executive and Senior Project 
Director in small cap to major project 
organisations.

• Held an executive role in the $56 billion 
Chevron Gorgon Project in WA

20



AFE: Harnessing Australia’s ‘Blue’ and ‘Green’ hydrogen expertise 

Investment highlights and recap

Forward thinking 
investment 
Future growth opportunities –
expansion of Gladstone, and 
development of Surat Basin and 
Pentland; easily scalable and 
replicable. 
Development financing – well 
advanced with construction finance 
facility and with NAIF.

Multiple feedstock sources - Access 
to several resources.
Offtake advanced – Agreed terms 
with Tier 1 off-takers for ammonia 
and gas.

Attractive financial returns, strong 
investment case.

Strong support 
Queensland Co-Ordinated Project 
– ‘Project of Significance’ to State 
of Queensland.

Strong State and Federal 
government support – Plant site 
secured, recognise need for 
secure energy supply, jobs and 
growth.

Strong local and community 
support – Seeking further 
industry development and 
investment.
Experienced board and 
management – Strong successful 
track record.

Key alliance partners.

The growing hydrogen 
economy
‘Blue Hydrogen’ – providing sustainable 
and clean hydrogen, at scale, and at a 
competitive price.

Favourable market dynamics - Energy 
(ammonia and gas) supply concerns, AFE 
meeting a strong need.

Competitive cost of production –
Delivered ammonia and gas prices are 
compelling.

Proven gasification technology -
Exclusive rights, commercially operating 
large scale plants.

Gladstone Hydrogen Hub – well 
advanced, can provide scale, certainty 
and timeliness.
Ammonia – efficient and recognised 
transporter of hydrogen, and for 
agricultural use.
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Notes
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Contact:
Kerry Parker – Chief Executive Officer
Phone: +61 417 731 014
Email:   k.parker@ausfutureenergy.com.au
www.ausfutureenergy.com


