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The CO2 Countdown — Preparing for the Hydrogen Economy
Hydrogen — The Key to Decarbonization

Your Cost-effective Path to Clean Hydrogen

Retrofit Your Future

Implement Honeywell Hz Solutions at Scale

Optimize Carbon Capture and Hydrogen Recovery

The Hydrogen Economy Is Here. Are You In?


https://learnmore.honeywell.com/hydrogen/
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In a decarbonized world, hydrogen

demand could grow exponentially
by 2050:!

18% of final energy
demand

annual CO:
abatement

annual sales
(hydrogen and equipment)

jobs created
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In today’s refineries and petrochemical plants, hydrogen CO: is separated, transported
production emits substantial amounts of CO2. But it doesn’t and injected dee,p undergrour’nd
have to. Globally, industry produces 75 Mt of hydrogen per enablina decarbonization of ’
year, associated with more than 800 Mt CO:z emissions per 9 . .

year.! hard-to-abate industries.

The fact is, hydrogen is a clean-burning fuel that can

decarbonize hard-to-abate segments as long as it’s

produced using a low-carbon route. Low-carbon hydrogen

can be an economical solution for decarbonizing

petrochemical, refining, transportation, and power

generation businesses. Steel Cement

Honeywell Hz Solutions can help improve your bottom line.
Capturing CO:z from hydrogen production is relatively low
cost compared to other carbon capture options because a
significant portion of the CO: is available at high pressures
and high concentrations.

Refining Chemicals

Yinternational Energy Agency. The Future of Hydrogen.
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A versatile, valuable energy carrier, low-carbon hydrogen is a
game-changer for savvy investors, gas producers, and refiners
seeking a market-driven path to decarbonization.

Honeywell Hz Solutions will help you monetize carbon capture
and enable investment in the hydrogen infrastructure.

Ready today, our suite of commercially proven carbon capture
technologies is a viable and profitable path into the surging
clean-hydrogen economy.

What’s more, adding carbon capture and storage to hydrogen
production is an economical solution for many companies looking INDUSTRY
to make significant progress toward sustainability goals. ‘
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Honeywell UOP technology can help you retrofit existing

assets and transform idle units into revenue generators. For bimsei Vel [Mesputmes LUC s seladice
example, we’ve developed a low-cost path for retrofitting arange of Honeywell UOP technologies to
steam methane reformers with CO:z capture, resulting in an capture and sequester up to 1.65 million
extra 10-20% hydrogen yield from the plant, depending on et @ C02 sluualy el e [preelies
the recovery of the existing hydrogen PSA, and flexibility to e
operate with the CO2z capture equipment on or off. gasification plant in West Terre Haute,
Indiana. The project is expected to be one of
Technical innovation in adsorbents, membranes, cryogenics, e lagest cairbon spgUEsi mio I iies
and solvents, along with process design and control expertise, in the United States to date.
make UOP the industry’s choice to provide technology and s _ :
equipment for your new installation or revamp — from initial By mplemeniing) Jeneiell L0 s sieven
development to commissioning and startup. iselineleglizs o e CREILE O Doa sine

hydrogen purification, we will significantly
reduce greenhouse gas emissions," said
Dan Williams, Managing Director of Wabash
Valley Resources. "This project will allow

for market access to clean hydrogen, as

well as support the domestic growth of the
hydrogen economy."

Honeywell. (2021, April 12). Honeywell Technology Enables Large U.S. Carbon
Capture And Storage Project [Press releasel. https://uop.honeywell.com/en/
news-events/2021/april/honeywell-technology-enables-large-u-s-carbon-
capture and-storage-project
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IMPLEMENT

Honeywell UOP has provided innovative hydrogen
processing solutions to refineries and other industries
for five decades. Today, refineries can implement
Honeywell Hz Solutions at scale and low cost,
achieving significant sustainability impact.

Honeywell Hz Solutions include multiple carbon
capture flow schemes you can tailor to your
requirements for hydrogen yield, hydrogen purity,
CO: purity, steam use, or capital and operating
cost needs.
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Honeywell H2 Solutions commercially proven cryogenic,
pressure swing absorption (PSA), and solvent technologies
can be tailored to your needs.

CO: Fractionation System

Flue  Export
Gas  Steam

Natural Gas —»|

H, Polybed
Production H, PSA

Steam ———»

Airor O,
UOP CO,
Fractionation
Fuel Gas System
| Recycle
Additional High

High Purity Purity H,
CO, Liquid

e ~10-20% additional Hz recovery in retrofit
application

e Ultra-high-purity CO2 liquid
(99.0-99.9+ mol%)

e Liquid COz product ideal for rail or ship
transport

¢ No steam usage for carbon capture

Polybed™ CO: PSA
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H, Polybed
Production H, PSA

Air or O,

Steam

Polybed
Fuel Gas CO,PSA

| Recycle

CO, to Compression,
Purification, and Drying

e Lowest CAPEX compared to cryogenic and
solvent systems

¢ Optimal when lower COz2 purity or recovery
is acceptable
¢ No steam usage for carbon capture

Natural Gas —»

Amine Guard™ FS on Syngas

Flue  Export
Gas Steam

H, Amine Polybed

Production Guard FS R — H:

Steam ——»

CO, to
Compression
and Drying

Air or O,

Fuel Gas
I Recycle

Lowest electricity requirement compared to
cryogenic and PSA systems

Requires significant LP steam usage
Vast experience in solvent technologies
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