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Air Products

$10.3
billion in FY21 sales

~$55B
market cap

1,800
miles of industrial 

gas pipeline

20,000+
employees

80
years in business

750+ 
production 
facilities

50 
countries

170,000+
customers

30+
industries 

served

…a leader in the global industrial gas industry 
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Air Products: World Hydrogen Leader

The world’s 
largest hydrogen 
producer with 

proven
reliability > 32

1100+
kilometers of pipeline

H2

15+

The world’s longest 
H2 pipeline system 
and world-class liquid 
hydrogen supplier

Hydrogen 
fueling projects 
worldwide

250+
30+
H2 Electrolyzer 
projects

years

safe fueling

20+

billion Nm3/year

10 millionUnique product offering for H2
fueling

countries

Total fueling

fueling per year
1,500,000

for hydrogen fueling

~50
patents

Distribu
tion

Production SMR Gasification Off-gas Electrolyzer Liquefier

Distribution Pipelines Liquid trucks       Gaseous trucks      Mobile fuelers   
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Hydrogen Will be Key to the Energy Transition



Air Products Public

Hydrogen production is moving towards low-carbon

Natural Gas H2

CO2

Water
Water H2

Renewable 
Energy

GREEN
HYDROGEN

Grey Hydrogen
• Steam methane reforming (SMR):  

~95% of world’s H2 production

• Large installed base: need retrofit 
solution

Blue Hydrogen
• SMR / ATR / Gasification with CO2

capture and storage

• Can achieve negative carbon emissions

Green Hydrogen
• Electrolysis of water with renewable 

energy

• CO2-free, requires new construction and 
low-cost renewable energy

Current state
(~70 million tonnes H2 annually) 

Natural Gas

CO2

Water

H2

Carbon-free future
(50–100+ % CO2 reduction w/CC, carbon-free w/Electrolysis + Renewable Power)



Blue Hydrogen
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Air Products’ Blue H2, Syngas & CCUS Portfolio

Heavy Oil / Petroleum Residue

Feedstock Syngas
Generation Products

Natural Gas
Refinery  Off-gas

Biogas
Naphtha

Hydrogen

H2 to CO ratio

Low 
(~0.3 to 0.7)

High 
(~3 to 4)

ASU
O2

CO2
Sequestration
Utilization

Processing, Separation & Purification

Fertilizer / Ammonia
Refining
Methanol
Plastics 
Chemicals
Iron / Steel 
Mobility
Renewable Fuels
Synthetic Fuels
Power   

CO

Water-Gas Shift 

Methanation 

Separations
• H2 PSA
• CO cold box
• Membranes

CO2 Capture
• Absorption
• Adsorption 
• Partial Condensation (Low T)

CO2 Conditioning
• Drying  
• Purification 
• Compression
• CCS-scale liquefaction

Syngas

Markets

Steam / Heat 
/ Power

Petcoke
Coal

Biomass
Waste

Off-gases

Merchant Industrial Gases
Atmospheric 

Gases

ATR

Oil 
Gasification

Entrained Flow
Gasification

Fluidized Bed
Gasification

SMR

POx



Steam Methane Reforming
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Steam Methane Reformer
for Blue Hydrogen

• Typical feedstocks 

- Natural gas

- Light hydrocarbons (LPG, Off Gases)

• Co-product (if required)

- Steam

- Power

• Size range 

- 100 Nm3/h to 200,000 Nm3/h H2

- (0.1 to 175 MMSCFD)

• Typical CO2 recovery 

- ~50% for SMR  

Tosco SMR



Air Products Public

Typical Gray SMR Flowsheet

AIR COOLER

TRIM
COOLER

PROCESS
STEAM

STEAM

BFW

NG FUELNG FUEL

H2 PRODUCT 
TO PIPELINE

SHOCK
COIL 

WATER 
GAS 
SHIFT

PROCESSGAS BOILER

SYNGAS COOLING

ID FANID FAN

REFORMER

PURGE GAS 
TO FUEL

COMBUSTION
AIR

HEAT RECOVERY

HYDROGENATOR & 
DESULFURIZER

DIRECT CO2 
EMISSIONS

NG FeedNG Feed
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Typical Blue SMR Flowsheet

AIR COOLER

TRIM
COOLER

PROCESS
STEAM

STEAM

BFW

NG FUELNG FUEL

H2 PRODUCT 
TO PIPELINE

SHOCK
COIL 

WATER 
GAS 
SHIFT

PROCESSGAS BOILER

SYNGAS COOLING

ID FANID FAN

REFORMER

PURGE GAS 
TO FUEL

COMBUSTION
AIR

HEAT RECOVERY

HYDROGENATOR & 
DESULFURIZER

DIRECT CO2 
EMISSIONS

NG FeedNG Feed

CO2 REMOVALCO2 REMOVAL

CO2 SEQUESTRATION 
OR UTILIZATION

Limited modification 
to existing SMR will 
achieve ~50% 
reduction in CO2 
emissions.
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Air Products Port Arthur CO2 Project
2012 onstream  

 Retrofit of 2 Steam-Methane Reformers (SMR) that 
sit in the middle of a refinery

 Capture and purification of CO2 from hydrogen 
plants (syngas) for EOR

 Technology developed by Air Products

 90%+ capture of CO2 in syngas (flue gas CO2 not 
captured)

 1 million tons per year of CO2 to Denbury’s Green 
Pipeline for West Hastings oilfield

 30 MW Cogeneration unit to generate power and 
make-up steam 

 Over 9 years of continuous operation

CO2 VSA Technology

CO2 VSA Technology

Dehydration

Compression

Cogeneration

H2, Power, Steam

H2, Power, Steam

CO
2

Pi
pe

lin
e
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Overview of Air Products project site: 
Port Arthur, Texas



Auto Thermal Reforming (ATR) and 
Partial Oxidation (POX)
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Auto Thermal Reforming and Partial Oxidation
• Typical Feedstocks

- ATR: Natural Gas, Light Hydrocarbons, treated as SMR

- POX: Flexible Feedstocks (Non-catalytic Process)

• Maximum size typically up to 500,000 Nm3/h H2

• Advantages of ATR/POX 

- Larger plant sizes possible 

- Simple CO2 capture to > 95%

• Disadvantages of ATR/POX

- Requires an Air Separation Unit (ASU)

- 15,000 Nm3/h Hydrogen would require 3600 Nm3/h O2 
(124MT/d)

Feed 
Pretreatment ATR or POX

Steam 
Generation and 
Water Gas Shift

Syngas 
Cooling

Hydrogen 
Purification

CO2 Capture 
from Syngas

CO2

Hydrogen

Hydrocarbon 
Feed & Fuel

Steam

Air 
Separation 

Unit

Oxygen
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World’s Largest Blue Hydrogen Facility
Louisiana, USA
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World-Scale Net-Zero Hydrogen Energy Complex
Alberta, Canada
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Paradigm Shift – H2 Plant as Power Producer

Conventional – Grid power is imported

Grid Power

Grid Power

Air Products Blue H2: Power is exported

Much lower CO2 footprint

Export Power



Green Hydrogen
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NEOM Carbon-free hydrogen
Produced and delivered with world-class technology

H2Nitrogen
Power

Hydrogen

Ammonia

Dissociation

Carbon-
free H2

Hydrogen Downstream

Wind/Solar

ASU

Electrolyzer

Ammonia 
Production

H2
Compression

Global 
Distribution
Ship/Truck

NEOM Upstream

• Ownership: 1/3 equal Air 
Products/NEOM/ACWA Power

• Ownership: 100% Air Products

Multi-billion-dollar total investment

650,000 kg/day 
of Carbon-free 
Hydrogen
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• Air Products, world leader in Hydrogen, is a 
first mover in both blue and green hydrogen

- Louisiana and Alberta are the first of many 
world-scale blue hydrogen projects

- NEOM is the first of many world-scale green 
hydrogen projects

• Investments in large scale projects will 
accelerate learning and drive technology 
development across the hydrogen supply chain

• Air Products is excited about our on-going 
work in Saudi Arabia, including hydrogen 
research at our Technology Center in Dharan 
Techno Valley 

• Air Products is committed to further pursuit of 
collaboration projects in Saudi Arabia in the 
push to zero carbon hydrogen

Pushing to Zero Carbon Hydrogen
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