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BRINGING CLEAN ENERGY TO THE WORLD
THROUGH GREEN AMMONIA 



WHY AMMONIA

Hydrogen H2
In the gaseous state the energy density of hydrogen is too low to be used as fuel 
for traveling long distances.  

In the liquid state its energy density is greater, however, liquid hydrogen boils at 
minus 253 degrees Celsius. Maintaining it in the liquid state presents a major 
problem.  

Ammonia, NH3

Conclusion

For equal volumes, there is actually more hydrogen in liquid ammonia than in liquid 
hydrogen.  

At atmospheric pressure ammonia boils at only -33 degrees Celsius while the 
boiling point can be raised to room temperature by maintaining it at a pressure of 
approximately 10 bar (10 atmospheres).

For use as a long distance fuel or transporting large amounts of hydrogen globally, 
ammonia is the only logical solution. 
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WHY AMMONIA
THE TRINITY OF GREEN ENERGY

FUEL – Green ammonia is the best 
shipping fuel for long haul maritime 
operations, including cargo ships that 
supply most of the world’s goods.

MOVE – Green ammonia is the best carrier 
of green hydrogen, and much like oil has 
been in the past, ammonia will be the 
carrier of energy in the future.

GROW – Green ammonia is critical to making 
green fertilizers, which will help feed our 
growing planet, without causing carbon 
emissions.
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WHAT IS AMMPOWER

R&D

Agriculture

Maritime
Design and manufacture modular 
green ammonia production units for 
distributors and retailers of anhydrous 
ammonia for fertilizer use.

Manage the building of  large scale 
fully integrated green ammonia 
production facilities.

• Advanced material development.
• Novel reactor engineering.
• Process design and optimization.
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AGRICULTURE 
USE CASE

80% of USD 110.93 billion of projected 
ammonia sales in 2028 will be used for 
agriculture (Fortune Business Insights).

Ammonia Market, Volume (%), by End-user Industry, Global, 2020

Source: Mordor Intelligence Analysis
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AGRICULTURE
GREEN ENERGY SYSTEMS INTEGRATION

Green Ammonia for carbon-free fertilizer.

RENEWABLE ENERGY
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Through developing, building and marketing smaller 
ammonia production units that are financially feasible for the 
customer, AmmPower will disrupt the anhydrous ammonia 
fertilizer market.

This strategy will allow fertilizer distributors and retailers to 
economically produce their own anhydrous ammonia without 
having to rely on availability and transportation issues 
encountered in the ammonia supply chain today. 

AGRICULTURE
MARKET
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IAMM TECHNICAL
FROM CONCEPT TO COMMERCIALIZATION

Proven Haber-Bosch process for the first IAMM unit 
to reduce the technical risks

Innovative system engineering
•  Minimum utility required: cooling water only
•  Avoids capital-intensive units including steam generation and  

 low-temperature refrigeration units

Flexible syn loop for integration with intermittent 
renewable electricity
•  Wide operating load range: 30 – 100%
•  High ramp rates: 10%/min, 10X higher than industry standards 
•  Minimized or no hydrogen storage
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IAMM TECHNICAL
FROM CONCEPT TO COMMERCIALIZATION

Patent-pending reactor design 

• Proprietary thermal and flow path design leads to 
maximized single-pass conversion: up to 25.8%

• Integrated converter with minimized thermal stress and 
control stability at various loads

• Modular design of bed inserts, internal components fully 
top accessible and removable

R&D on advanced material 

Collaboration with ORTECH Inc. for low-temperature and 
low-pressure catalyst and ammonia adsorbent development. 
Development continues at Michigan R&D center. 

Modular unit manufacturing 

• Cost competitiveness: > 2 – 5X cost reduction 
than common EPCs offering 

• “Break” the rule of economy of scale: Large ammonia 
installations have high overhead for by project engineering 
and SG&A and use customized equipment. IAMM units 
have one-time engineering costs and use parts that are 
off-the-shelf. 
 

• Vertical integration: streamlined in-house engineering and 
manufacturing capabilities 

• Containerized units: minimized footprint, significantly 
reduced cost and lead time for fabrication and installation
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MARITIME FUEL
USE CASE

Ammonia engines for use in large ships are 
under development by two major companies and 
will be commercially available in 2024.

Pure hydrogen is unlikely to play a major 
role in any large-scale marine international 
transportation because of its lower energy 
density, S&P Global Platts Analytics said February 
in its Future Energy Outlooks: Annual Guidebook 
2021.

Studies have shown that to convert deep sea 
shipping to ammonia, the present capacity to 
produce ammonia will have to be quadrupled by 
2050.
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GREEN ENERGY SYSTEMS INTEGRATION
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MARITIME FUEL
GREEN AMMONIA PORT FACILITIES

Porto Central and AmmPower have signed an Memorandum of Understanding (MOU) with 
the objective of installing a world leading green ammonia facility in the port. This facility 
will produce roughly 4,000 tonnes of green ammonia/day.
 
Servicing the shipping industry for fuel, providing green fertilizer of the Brazilian 
marketplace and allowing Brazil to export green ammonia as an energy source. 
 
Brazil has favorable conditions for the development of renewable energy projects. With up 
to 25 meters draft, the port will be able to receive the largest and most modern ships in 
the world. When operational, Porto Central will be one of the most innovative ports and a 
major green energy hub.
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AMMONIA CRACKING AND UTILIZATION
GREEN ENERGY MARKET INTEGRATION

AmmPower’s ammonia cracking units convert ammonia 
to ultra-high-purity (per ISO-14687) H2, or electricity if 
used in combination with commercial fuel cells, at lower 
cost and higher efficiency. 

• Deployable at decentralized locations and regenerate 
ultra-high-purity hydrogen at the point of use.  

• They can integrate commercial fuel cells and provide 
flexible, on-demand clean electricity up to MW scales.  

• Reconverted hydrogen can support many industries, 
including transportation, mining, steel, refining, etc. 

 

AMMONIA CRACKING SYSTEMGREEN AMMONIA GREEN HYDROGEN
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AMMONIA CRACKING AND UTILIZATION
TECHNOLOGY DEVELOPMENT

BACKGROUND

Using hydrogen as a fuel is limited due to handling and 

storage problems related to both safety and cost. Ammonia, 

the only other viable fuel that does not contain carbon, has 

a greater volumetric energy density than hydrogen and a 

much higher boiling point, making it considerably easier to 

handle and store.

Ammonia can be used as a hydrogen carrier to move green 

hydrogen from a point on the globe rich in renewable 

energy to other points on the globe that are not rich in 

renewable energy. At the end of the trip, the hydrogen can 

be extracted from the ammonia for both transportation and 

industrial applications. This dissociation process is called 

“cracking.”

AmmPower has the technology and the manpower to 

commercialize the “cracking” process as early as 2023.

Investor Deck 2022 14



PROPRIETARY CRACKING CATALYST TECHNOLOGY

Heterogenous catalysts provide an efficient pathway for lowering the activation energy of ammonia 

cracking reactions. Ammonia is adsorbed on the catalyst surface, proceeds with surface reactions 

involving multiple intermediate species, and the final product hydrogen desorbs from the catalyst. 

The intrinsic catalysts’ activity is a function of factors including active metals, support materials, and 

process conditions.

AmmPower has a strong knowledge base of catalyst 
performances and new catalyst development.

Our proprietary non-Ru catalysts can reach full conversion at below T = 500°C, 
approximately 150°C lower than comparable commercial catalysts.

AMMONIA CRACKING AND UTILIZATION
TECHNOLOGY HIGHLIGHT
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AMMONIA CRACKING AND UTILIZATION
TECHNOLOGY DEMONSTRATION

200kg/d H2
(at scale, est.)

Timeline Summer 2023

Capacity [kg H2/d] 200

Hydrogen Recovery [%] >80%

Total energy consumption [kWh/kg H2] 8 - 10

Efficiency, LHV basis [%] >87%

100W LAB-SCALE DEMONSTRATION

> AMMonia POWERed LED 
Ammonia-to-Power 
demo system. Successful 
completion of demonstration 
in July 2022, with near 100% 
conversion

IP POSITION

TARGET METRICS FOR COMMERCIAL UNITS

> FOUR TECHNOLOGY PATENTS ARE UNDER DEVELOPMENT
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Leading Technology Provider
 > Basic Engineering Design (BED) for  
  Large-scale H2 projects
 > Proprietary reactor design and separation technology

AMMONIA CRACKING AND UTILIZATION
FUTURE PRODUCTS & SERVICES

CURRENT: 200KG/D GREEN HYDROGEN UNIT 
 > Supply hydrogen fueling station
 > Ultra High Purity H2
 > Scalable, modular, containerized

FUTURE: KW-SCALE CLEAN POWER GENERATOR 
> Off-grid applications
> Carbon-free, zero NOx
> Low cost, low footprint, proprietary cracker 
> Low-temperature, high efficiency catalyst
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INVESTMENT HIGHLIGHTS
FROM CONCEPT TO COMMERCIALIZATION

Scalable & economical green ammonia produced in 
AmmPower lab in November 2021

Patent filing process underway for unique catalyst 
reactions

Succesfully modeled costing for AmmPower 
‘cracking’ technology - $1.45/Kg – Hydrogen – 
Ammonia – Hydrogen (led by Ammpower CTO Dr. 
Zhenyu Zhang)

Signed MOU with Porto Central, Brazil to create a 
project to pursue the building of a 4,000 tonne/
day green ammonia facility.

Signed LOI with Port of South Louisana to create 
a project to pursue the building of a 4,000 tonne/
day green ammonia facility

4 tonne/day agricultural unit under construction, to 
begin sales cycle in Q4 2022 – revenues expected 
in Q1 2023

Industry experts leading Agricultural Division (Eric 
Kelley) & AmmPower Maritime (Maarten Mobach)

Hired industry expert to seek & gain all carbon 
credits and tax advantages available to AmmPower
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INVESTMENT HIGHLIGHTS
AMMPOWER PROJECT IMPACT

Agricultural Units

AmmPower will disrup t the agricultural fertilizer space with its 
distributed, cost effective green ammonia production units.

Large Facilities

AmmPower will manage billion dollar investments in green 
ammonia for shipping fuel and to transport green energy globally.
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R&D AND MANUFACTURING FACILTY

At this facility 
AmmPower will:

• Develop ammonia 
synthesis catalysts

• Develop ammonia cracking 
catalysis

• Manufacture Agricultural 
Units

Ammpower location.

YouTube Market Link

 

YouTube Technology Link

Initiatives – Synthesis & 
Cracking
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1

AMMPOWER INITIATIVES & TIMING - A SUMMARY

Catalyst Development:
• Ammonia production catalyst development
 • Underway – Through research, AmmPower is developing and 
    evaluating new ammonia catalysts to improve production and reduce costs.
• Ammonia decomposition (to release hydrogen) catalyst development
 • Underway - Through research, AmmPower is developing and evaluating new 
    catalysts to decompose/crack ammonia to release hydrogen.

Ammonia production demonstration unit:
• Completed May 2022 – The purpose of this unit is to demonstrate AmmPower’s 
scalable ammonia production capability.

• The demonstation unit’s ammonia production rate is 50kg per day.

Ammonia decomposition (to release hydrogen) 
demonstration unit:
• Scheduled for completion Q3 2022 – The purpose of this unit is to demonstrate 
   AmmPower’s scalable ammonia decomposition/cracking capability.

Large ammonia production facilities:
• Large, integrated ammonia production facilities with outputs of 2,000 and 4,000 
   metric tonnes per day for fertilizer, fuel and hydrogen carrier applications.  
• Several seaport MOUs in place
• Feasibility studies are underway
• EPC companies are engaged

Agricultural modular units:
• Ammonia production units for agricultural use

• First units to be delivered Q1 2023 - These 4 metric tonnes per day, 
modular units will be sold to retailers and distributors of ammonia for 
fertilizer use.  This is a very unique market niche.
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GARY BENNINGER 
Chief Executive Officer
Dr. Gary N. Benninger has recently stepped down from 
his position at Magna International Inc., a $40 billion 
USD automotive parts supplier, third largest in the world. 
Dr. Benninger also held key management positions 
outside Magna as the Chief Operating Officer of the 
North American Operations of the Becker Group, a $1.5 
billion privately held automotive interior systems supplier 
where Gary managed fourteen manufacturing plants and 
as the Chief Executive Officer of the publically traded 
Amerityre Corporation, a polyurethane tire developer and 
manufacturer. Prior to joining Magna he worked for Ford 
Motor Company as a product engineering manager, where 
he was awarded the Society of Plastics Engineers and the 
Society of the Plastics Industry Grand Awards and for the 
National Aeronautics and Space Administration (NASA).

PAUL MASCARENAS OBE
Chairman of the Advisory Board

Paul Mascarenas is an experienced corporate leader, currently 
serving as a member of the board of directors at ON Semiconductor 
(NASDAQ: ON), the United States Steel Corporation (NYSE: X) The 
Shyft Group (NASDAQ: SHYF) and Borg Warner Inc (NYSE: BWA). Paul 
is a Venture Partner with a Detroit based strategic investment firm, 
Fontinalis Partners and advises a number of start-up and early 
stage companies. 

From 1982 to 2014, Paul served in positions of increasing 
responsibility at Ford Motor Company, progressing to become 
a Corporate Vice President and Chief Technical Officer. In this 
role he led Ford’s worldwide research and advanced engineering 
organization, overseeing the development and implementation of 
the company’s technology strategy and plans. 

Paul has extensive experience in engineering, product development, 
management of large capital-intensive projects, and business 
leadership, with assignments in the UK, Germany and the US. 

RENE BHARTI 
President
Over the past 25 years, Mr. Bharti has played vital roles 
in companies in both the private and public sectors. Mr. 
Bharti has been responsible for helping raise over $500 
million for various ventures over the past two decades, 
often serving as a consultant with fundraising and 
subsequent IPO processes.

DR. ZHENYU ZHANG 
Chief Technologist
Dr. Zhang specializes in the development of catalytic 
membrane reactors for efficient ammonia synthesis and 
decomposition. His work at Colorado School of Mines 
received $2 million funding (DE-AR0001004) from the 
Advanced Research Projects Agency-Energy (ARPA-E) at 
the Department of Energy. 

Dr. Zhang is a recognized expert in the field of ammonia 
dissociation, having published a number of scientific 
papers in this field.

Dr. Zhang holds a B.S. in Chemical Engineering from Central 
South University (China), an M.S. in Computer Science from 
the Georgia Institute of Technology, and a Ph.D. in Chemical 
Engineering from the Colorado School of Mines.

MAARTEN MOBACH
President, AmmPower Maritime
Mr. Mobach is a financier and project developer specialized 
in major infrastructure projects. Roots in Marine & 
Alternative Energy projects. With excess of 40 years of 
international business experience, Maarten has done 
roughly US $2.5 billion in transactions. Previously, an 
SVP with Aon and Marsh and served as a Managing 
Director with Willis KKR group. Maarten worked globally 
as a company acquisitions director & captive off-shore 
operations. Maarten is involved in project development, 
structuring & financing for projects, and financial advisory 
services for projects including ports, renewable energy, real 
estate, ship brokerage and fuel transactions.

CHRISTOPHER LILLA
Chief Financial Officer
Mr. Lilla has 20 years of progessive financial management 
experiance, primarily at global automotive suppliers. 
Mr. Lilla has extensive experience navigating global 
organizations through complex integrations, M&A 
transactions, and developing the finance function. 
Mr. Lilla previously served as Executive Vice President 
and Chief Financial Officer of Mobex Global for more than 
three years and was a member of the company’s executive 
leadership team and strategy council.  He was responsible 
for financial planning and analysis, accounting and 
reporting, tax, treasury, human resources and information 
technology. Prior to his time at Mobex Global, he held 
roles of Vice President of Strategic Finance and Corporate 
Controller at Joyson Safety Systems, Vice President and 
Chief Accounting Officer at Federal-Mogul Powertrain, along 
with progressive leadership roles at Delphi and KPMG LLP.

ERIC KELLEY
Director of Sales and Marketing  
for Agricultural Products
Eric has spent the last 10 years in all facets of agriculture 
production and sales. Eric founded Kelley Precision Ag 
in 2013 and has become dedicated to promoting better 
farming practices and intelligent ways to improve nutrient 
management.

MANAGEMENT TEAM
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DISCLAIMER
This presentation is confidential and is being issued by AmmPower (the “Company”) for informational purposes 
only. Reliance on this presentation for the purpose of engaging in any investment activity may expose an 
individual to a significant risk of losing all of the property or other assets invested. This presentation may not 
be copied, reproduced, distributed, discussed or used without the express written consent of the Company or its 
advisors on its behalf, or for any other purpose than the evaluation by the recipient of a possible investment in 
the Company.

The Company does not make any representation or warranty as to the accuracy or completeness of the 
information in this presentation, and the information herein may not be relied upon by you in evaluating the 
merits of investing in any securities referred to herein. This presentation does not contain, nor does it purport 
to contain, a summary of all of the material information concerning the Company or the terms and conditions 
of any potential investment in the Company. If and when you determine to proceed with discussions and 
investigations regarding a possible investment in the Company, prospective investors are urged to carry out 
independent investigations in order to determine their interest in investing in the Company.

In furnishing this presentation to the recipient, the Company and its advisors reserve the right to provide 
the same or similar information to other persons and to enter into agreements with other parties regarding 
the opportunity described in this presentation and to cease to provide the recipient with information on the 
opportunity, all without notice to the recipient.

This presentation is not, and under no circumstances is to be construed as, a prospectus, an advertisement or a 
public offering of securities in the United States, Canada or any other jurisdiction. No securities commission or 
similar authority of the United States, Canada, or any other jurisdiction has reviewed or in any way passed upon 
this document or the merits of the securities described herein, and any representation to the contrary is 
an offence.

This presentation does not contain all of the information that would normally appear in a prospectus under 
applicable Canadian or United States securities laws. Neither the delivery of this presentation, at any time, 
nor any sale made pursuant hereto, will imply that the information contained herein is correct as of any time 
subsequent to the date set forth on the cover page hereof or the date at which such information is expressed to 
be stated, as applicable, and, except as may be required by applicable law, the Company is under no obligation 
to update any of the information contained herein (including forward looking statements and forward looking 
information) or to inform the recipient of any matters of which it becomes aware that may affect any matter 
referred to in this presentation (including, but not limited to, any error or omission which may become apparent 
after this presentation has been prepared).

This presentation is not intended as an offer or solicitation with respect to the purchase or sale of any financial 
instrument. If a private placement of the equity securities of the Company occurs, such transaction may not 
be registered under the Securities Act of 1933, as amended (the “Act”), or the securities laws of any other 
jurisdiction, and would be conducted in reliance on exemptions from the registration requirements of the Act and 
other applicable laws and subject to selling and transfer restrictions.

Investing in the Company involves significant risks given the early stage nature of the Company’s business. Prior 

to investing in the Company, prospective investors are urged to consult with their legal, investment, accounting, 
tax and other advisors to determine the risks and consequences of an investment in the Company. Prospective 
investors should not construe the contents of this presentation as investment or legal advice.
This presentation contains certain forward-looking statements and forward-looking information. Forward-looking 
statements are frequently, but not always, identified by words such as “expects,” “anticipates,” “believes,” 
“intends,” “estimates,” “potential,” “possible,” “projects,” “plans,” and similar expressions, or statements that 
events, conditions or results “will,” “may,” “could,” or “should” occur or be achieved or their negatives or other 
comparable words. Any forward-looking statements made herein or made elsewhere by the Company are made 
solely based on information available to the Company as of the date hereof and based only on the Company’s 
current beliefs, expectations and assumptions regarding the future of its business, anticipated events and trends, 
the economy and other future conditions. As such, they are subject to inherent uncertainties, risks, assumptions 
and changes in circumstances that are difficult to predict (including but not limited to risks applicable to early 
stage ventures and organizations), and in many cases outside of the Company’s control, and you should not rely 
on such forward-looking statements. All statements other than statements of historical fact could be deemed 
forward-looking, including, but not limited to, any statements about historical results that suggest trends for 
the Company’s business, any statements of plans, strategies and objectives of management and any statements 
of expectation or belief regarding future events. “Future-oriented financial information” is forward-looking 
information about prospective results of operations, financial position or cash flows, based on assumptions 
about future economic conditions and courses of action, and presented in the format of a historical statement of 
financial position, statement of comprehensive income or statement of cash flows. Similarly, a “financial outlook” 
is forward-looking information about prospective financial performance, financial position or cash flows that 
is based on assumptions about future economic conditions and courses of action that is not presented in the 
format of a historical statement of financial position, statement of comprehensive income or statement of cash 
flows. Future-oriented financial information and financial outlook made herein or made elsewhere by the Company 
are made solely based on the information available to the Company as of the date hereof and are subject to the 
same assumptions, risk factors and other qualifications as all other forward-looking information, and presented 
solely for the purpose of conveying the current anticipated expectations of the Company and may not be 
appropriate for any other purposes.

Forward-looking statements and forward-looking information address future events and conditions and therefore 
involve inherent known and unknown risks and uncertainties. Actual results may differ materially from those in 
the forward looking statements and forward-looking information due to risks facing the Company or due to actual 
facts differing from the assumptions underlying its predictions.

Certain of the information contained in this presentation concerning the industry and its trends and performance 
is based upon or derived from information provided by third-party consultants, other industry sources and 
our research. The Company believes such information is accurate and that the sources from which it has been 
obtained are reliable. However, the Company cannot guarantee the accuracy of such information and has not 
independently verified the assumptions upon which any projections are based.

In the event this presentation is considered to be an offering memorandum, a summary of a purchaser’s rights of 
action and rescission are included in the Appendix hereto.
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