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HYDROGEN ELECTROLYSIS

The process of using electricity
to create hydrogen. An anode,
cathode and electrolyte react

with water to separate the
hydrogen and oxygen molecules
which make up water.

Cathode Anode

° °
Hyd
ydrogen” | .
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Hydrogen Oxygen
Bubble Bubble

Water - Hydrogen + Oxygen

Source: The Canadian Hydrogen and Fuel Cell Association

Less than

0.1%

of dedicated hydrogen production
comes from water electrolysis.

S

STEAM REFORMING

The process of creating hydrogen and carbon
monoxide (known as syngas) by reacting

hydrocarbons with water.
Water Stack H,
——
T
Methane Cooling
rich gas

‘ water
Air . JL

Methane + Water (+ Heat) »
Carbon Monoxide + Hydrogen

Purge gas

Today, over

99.6%

(Wood Mackenzie) of dedicated hydrogen production is
considered grey, brown or black. Presently, natural gas

is the primary source of hydrogen production, supplying

around three quarters of the world's annual supply.
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native| Electricitybatteries | Blomass/biogas | | Other

Unavoidable

Shipping* | | Jet Aviation** | | Chemical Feedstock | Steel | Long Duration Grid Balancing

| Coastal and river vessels | | Non-Road Mobile Machinery | | Vintage and Muscle Cars™ | | Biogas Upgrading
.=t Long Distance Trucks and Coaches High-Temperature Industrial Heat
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Regional Trucks Commercial Heating***  Island Grids  Short Duration Grid Balancing

_- ‘ Light Aviation Remote and Rural Trains Local Ferries  Light trucks  Bulk Power Imports  UPS

'II Metro Trains and Buses  Urban Delivery and Taxis 2 and 3-Wheelers Cars Bulk e-Fuels

oDSs
BUSINESS Mid/Low-Temperature Industrial Heat Domestic Heating  Power Generation Using Non-Stored Hydrogen
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= o
=G Uncompetitive Source’ Michael LisbreichLiebreich Associates, Clean Hydrogen Ladder,
i i s 2 *As ammonia or methanol **As e-fuel or PBTL *"As hybn'd system Version 5.0, 2023 Concept credit Adrian Hiel, Energy Citles. CCBY 4.0
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HYDROGEN PRODUCTION COSTS BY
PRODUCTION SOURCE, 2018 (US$/kg)

Cost range
$9 — jE ‘i

$6 —

$3 —

$0

Renewables Natural Gas with CCUS Natural Gas

: International Energy Agency
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A: Making steel

The primary and secondary routes account for all European steel production (simplified)

PRIMARY ROUTE (60%")

SECONDARY ROUTE (40%")
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