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Forward Looking Statements
This presentation contains certain statements that may be deemed “forward-looking statements” within the meaning of Section 21E of the 
Securities Exchange Act of 1934. All statements, other than statements of historical fact, that address activities, events or developments that 
we or our management intends, expects, projects, believes or anticipates will or may occur in the future are forward-looking statements. 
Such statements are based upon certain assumptions and assessments made by our management in light of their experience and their
perception of historical trends, current economic and industry conditions, expected future developments and other factors they believe to be 
appropriate. The forward-looking statements included in this presentation are also subject to a number of material risks and uncertainties, 
including but not limited to economic, competitive, governmental, technological, and COVID-19 public health factors affecting our operations, 
markets, products, services and prices. Such forward-looking statements are not guarantees of future performance, and actual results, and 
other developments, including the potential impact of the COVID-19 pandemic, and business decisions may differ from those envisaged by 
such forward-looking statements. Any forward-looking plans described herein are not final and may be modified or abandoned at any time. 
We identify the principal risks and uncertainties that affect our performance in our Form 10-K and other filings with the Securities and 
Exchange Commission.

THE FUTURE IS WHAT WE MAKE IT
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THE HYDROGEN TRANSPORT PUZZLE

Honeywell UOP at a glanceI.

Honeywell is Hydrogen ReadyII.

Hydrogen Flows and Transport OptionsIII.

Honeywell LOHC SolutionIV.

Closing / Q&AV.
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100+ Years of Global Expertise and Leading Technology Development

NEW TECHNOLOGIES 
Honeywell UOP creates new 
technologies that convert oil 
and natural gas into 
transportation fuels, energy, 
and petrochemicals

HONEYWELL
UOP AT A GLANCE
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31out of 36
refining technologies in use 
today were developed by 
UOP

4,900
Active patents 
and applications

LARGEST
process licensing 
organization 
in the world

2,000
Engineers and 
scientists

GLOBAL REACH
Diversified regional presence that can 
effectively react to changes in demand 

Americas
EMEA
APAC

UOP TECHNOLOGY POWERS
• 90% of biodegradable detergents
• 70% of the world’s polyester
• 60% of the world’s gasoline
• 60% of the world’s on-purpose propylene
• 60% of the world’s paraxylene
• 50% of the world’s renewable fuels
• 40% of LNG processed
• 15M tons of captured CO2

EXPERTISE
Broadest range of downstream 
refining and petrochemical 
technologies; leading process 
technology licensor

© 2024 by Honeywell International Inc. All rights reserved. 



ESS CORE OFFERINGS
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ESS’ portfolio of specialized offerings, IP & applied material sciences provides a differentiated growth path in the market

Portfolio 
Focus

Value
Prop

Offerings

Energy Transition Sustainable Materials & Advanced ChemistryEnergy Transition Petrochemicals

Add in EV 
image

• Low Global Warming 
Potential Refrigeration

• Thermal Management
• Electronic Metals and 

Polymers 
• Battery Materials 

• Adsorbents
• Advanced Armor 
• Specialty Additives
• Healthcare Packaging
• Lab Chemicals

• Petrochemical and 
Refining Technologies & 
Catalysts

• Gas Processing
• Methanol to Olefins

• Connected & Outcome 
Based Solutions

• Aftermarket Services

• Renewable Fuels
• Carbon Capture
• Blue Hydrogen
• LNG  

• Green Hydrogen
• Hydrogen Transport
• Heat Pumps
• Energy Storage

Reducing GHG emissions through 
innovative technologies to support customer 
decarbonization in hard-to-abate sectors

Innovative approaches to material science, 
focused on diverse applications and pioneering 
technologies aligned to high growth megatrends

Improving efficiency of petrochemical 
processes to enhance quality with lower 
energy consumption and enabling the 
circularity economy

© 2024 by Honeywell International Inc. All rights reserved. 



HONEYWELL ENERGY AND SUSTAINABILITY SOLUTIONS
ENABLING THE ENERGY TRANSITION THROUGH 
TECHNOLOGY BREADTH AND EXPERTISE

BIO REFINERY AND 
PETROCHEMICAL PLANT
• Process Technologies
• Carbon Capture Solutions
• Hydrogen Solutions
• Catalysts and Adsorbents
• Plastic Recycling Technology

AUTOMOTIVE/ ELECTRIC 
VEHICLES
• Low GWP Refrigerants
• Battery Materials 

SUPERMARKET
• Solstice® Refrigerants

RESIDENTIAL AND 
COMMERCIAL BUILDING
• Low GWP Refrigerants for 

Comfort Cooling and Heating
• Low Carbon Cement
• Heat Pumps- District Heating

INDUSTRIAL PLANTS –
CEMENT, STEEL AND 
POWER
• Carbon Capture

PHARMACY
• Aclar™ Recyclable 

Packaging 

BATTERY ENERGY STORAGE
• Long Duration Energy Storage 

Solutions
ENERGY TRANSPORT 
SHIPS
• Liquified Natural Gas
• Liquid Organic Hydrogen 

Carrier
GREEN H2 ELECTROLYZER 
• Green Hydrogen

TRUCKING
• Renewable Diesel

AIRPLANE
• SAF from Bio-Feedstocks

SEMICONDUCTOR 
MANUFACTURING
• Heat Spreaders and Targets

CONNECTED DIGITAL SOLUTIONS
• Real Time Insights backed by Machine 

Learning and Human Expertise for Energy and 
Operational Efficiency

© 2024 by Honeywell International Inc. All rights reserved. 
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WHAT IS LOHC?

• Liquid Organic Hydrogen Carrier
• Stores hydrogen as liquid under ambient conditions.
• Enables high-capacity hydrogen transport 
• Utilizes existing refinery and transportation 

infrastructure used today for fossil fuels 
• Reduces the need of large-scale hydrogen storage

LOHC is an economical solution 
to enable intercountry hydrogen 
trading for future global demand

© 2024 by Honeywell International Inc. All rights reserved. 



GREEN HYDROGEN FLOWS

Hydrogen Council
McKinsey  & Company, October 2022

LONG DISTANCE H2
TRANSPORT DRIVERS:

• Supply and demand gap between 
regions

• Difference in cost of production of H2 
in some regions due to access to 
renewable resources

9Hydrogen Council
McKinsey  & Company, October 2022

© 2024 by Honeywell International Inc. All rights reserved. 
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H2 TRANSPORT OPTIONS

LOHC (MCH)

Ambient

Flammable
Hazardous

Possibility to retrofit

LOHC (MCH) LOHC (BT/DBT) NH3 Liquid H2

Technology Readiness 
at commercial scale

Carrier availability

Liquid at ambient Temperature 
and Pressure

Infrastructure

H2 Purity

Retrofit options

Flammability

Health Hazard

Reconversion costs

Energy Density

Sources:
- The Future of Hydrogen, IEA, June 2019
- Determining the Production and Transport Cost for H2 on a Global scale, Collis et al, 2022
- EU Commission assessment of hydrogen delivery options, EU Joint Research Centre, 2021 
- Hydrogen Carrier Economics, KBR Advisory Consulting, 2021

- Hydrogen transportation- The key to unlocking the clean hydrogen economy, Roland Berger, 2021
- Assessing opportunities and weaknesses of green hydrogen transport via LOHC through a detailed techno-economic analysis, GASP and ENI, 2023
- An economic and greenhouse gas footprint assessment of international maritime transportation of hydrogen using LOHCs, CERENA and Copernicus institute of 
Sustainable Development, 2023

© 2024 by Honeywell International Inc. All rights reserved. 
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Honeywell LOHC - a proven, commercially ready solution

© 2024 by Honeywell International Inc. All rights reserved. 
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HONEYWELL LOHC SOLUTION
COMMERCIALLY PROVEN TECHNOLOGY AND CATALYST

UOP
HYDROGENATION STORAGE

H2 LOHC
• Co-fired Power 
• Chemicals
• Green Steel

LIQUIDS SHIP

ISO CONTAINER

STORAGE

LOHC

LOHC

H2 CONSUMER
INDUSTRIALH2 PRODUCER

LOHC

TRANSPORT

• Fuel Cell Vehicles
• Mining 
• Forklifts

H2 CONSUMER
TRANSPORTATION

UOP TOLUENE
HYDROGENATION PROCESS

UOP MCH
DEHYDROGENATION

PROCESS

UOP
DE-HYDROGENATION 

FUELING 
STATION

H2

TOLUENE

MCH

UOP HYDROGENATION 
45+ commercial reference units 

on similar technology for 
Benzene/Aromatics processing

UOP DE-HYDROGENATION 
1000+ commercial reference 
units on similar technology for 

Heavy Naphtha processing

HEAT IN

Low-Cost H2
Generation Region

High-Cost H2
Generation Region

© 2024 by Honeywell International Inc. All rights reserved. 
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ADVANTAGES OF
HONEYWELL LOHC
Commercially proven and ready to execute at large scale
• No need for small-scale demonstration to prove the concept
• Costs/economics for commercial scale can be estimated with relative accuracy

Single source optimization for import and export
• Project risks are minimized 
• Seamless project execution to implement grassroots and revamp design 

options
• Complete knowledge of both technologies, ownership of the catalyst

supply chain

Maximum H2 transported
• Highly selective reconversion to pure hydrogen
• Minimum loss of Hydrogen
• Independently evaluated by EPC contractors and multiple customers

Minimum carrier makeup
• High selectivity leads to minimum carrier consumption and makeup

No catalyst makeup

© 2024 by Honeywell International Inc. All rights reserved. 



14

“ENEOS, a leading energy company 
in Japan, 

will develop the 
world’s first commercial scale LOHC 

project 
using Honeywell’s solution at 

multiple sites…”

© 2024 by Honeywell International Inc. All rights reserved. 
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US Blue Hydrogen can Help Economically Fuel Japan’s Hydrogen Demand

LOHC CASE STUDY – BLUE H2 
FROM US TO JAPAN
What H2 price would compete with gasoline?
• The equivalent H2 price for fuel cell powered vehicles is $10.75 per kg H2.

Economics
• $5-7 per kg H2 off-take creates viable project with 10-20% IRR

Market Size
• 46 KMTA of H2 by 20302, future potential of 3,832 KMTA3

Why Japan?
• Active government support for hydrogen 

projects 
• Increasing fuel-cell passenger vehicles 

from 8,000 to 800,000 by 20301

Why Blue Hydrogen?
• Lower CapEx and Production Cost 

compared with Green Hydrogen
Why US Blue Hydrogen?
• Low-cost natural gas
• IRA incentives
• Geology suitable for sequestration
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1. Japan: Basic Hydrogen Strategy, Issued by Ministry of Economy, Trade and Industry (METI)
2. Based on 800,000 fuel cell vehicles driving 6,790 km per year with a fuel efficiency of 116 km/kg of H2.
3. Based on 81.65 MM fuel cell vehicles driving 6,790 km per year with a fuel efficiency of 116 km/kg of H2.



THANK YOU
FOR YOUR PARTICIPATION
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