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Royal IHC - Ahead since 1642

Vision and mission
OUR VISION:

» Global challenges, including realising sustainable
development goals, will have major impact on the
maritime industry.

OUR MISSION:

» Royal IHC is determined to play a leading role in
making the maritime industry more efficient and
sustainable.
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Royal IHC > Four main brands

IHC Dredging




IHC Mining > Unique wet mining know-how
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* Serving the mining market with unique know-how in wet mining and mineral separation solutions

* Long-term commitment to develop Marine and Deep Sea Mining technology through research and business
development

* Powered by a global team of dedicated and experienced industry professionals

* Leading to sustainable equipment and services throughout the entire mining life cycle
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Content

Critical Raw Materials

Marine Resources

Deep and Far

Dredging and Offshore Technology




Why? People and mining > Daily use of Raw Materials

Pencil — Graphite White paint — Titanium oxide Fertilizer - Phosphates
Also important for batteries Also used in toothpaste and For our everyday food
sunscreen

If it is not grown it’'s mined



Why? People and mining > Daily use of Raw Materials

* NO aspect of our daily lives would be possible without Raw Materials
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Why? The Green Dilemma > Energy Transition
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Why? Critical Raw Materials
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Why? Shared responsibility -> Filling the Recycling Circle
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Why? The Challenge: Sustainable use of Raw Materials
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What? Marine Resources

0 - 100 meter Sand and Gravel Attractiveness

Iron sands Marine phosphates Marine diamonds

7100 - 500 meter

Gas hydrates

1000 - 2500 meter

Water

Critical Raw Materials:
Nickel + Cobalt
REE

+4000 meter depth

v
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Where? Marine Resources

Polymetallic Sulphides

Cobalt-Rich Ferromanganese Crusts

©

Polymetallic Nodules

Exclusive Economic Zones
200 NM




Where? Marine Resources and Jurisdiction

Offshore placers: Diamonds, gold, tin, heavy minerals (Ti-Zr)
Phosphates
Cobalt Rich Crust (Co, Mn, Ni)

Seafloor Massive Sulphides (Cu, Au, Zn)
Nodules (Mn, Ni, Cu, Co, REE)

Baseline

Continent

Slope

Ternitorial Sea
Contiguoys Zone
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Where?

EEZ:
Exclusive
Economic
Zone

High Seas:
The Area

Marine

Text and Graphics Theo Deutinger

Resources and Jurisdiction
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How? Underwater Mining > Integrated Challenge

. e e ¢« MINING VESSEL:  ONSHORE: logistics,
S - d alatform for processing/refining
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umankind,
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How? Mining System -> Technology

Similar:

Pipe/riser: Vertical Transport System
- Launch and Recovery systems

- Accurate Station keeping Capabilities
- Deep water Capability

p

?B'ipe Laying Vessel

Different:

Business model: Operational Day Rate v. Ore
Seafloor Mining Tools -> 200T+ Crawlers
Excavation technology

Vertical Transport of High Density Slurry
Large volumes of Slurry and Ore: processing,
storage and offloading

19



How? Extraction Crawlers—> Excavation Volume




How? Extraction Crawlers—> Size, Power, Capabilities matter




How? Vertical Transport System -> Flow Assurance

Density waves during

Fluidization
Van Wijk et al.

(2015)

& ¥

The IHC Deep Sea Special Pump
with Open Permanent Magnet
Motor has been developed and
designed to 5km water depth and
is:

- Seawater filled

- Seawater lubricated

- Seawater cooled

Since it is an open design there is
no need for pressure
compensation, cooling and
COMPLETELY OIL FREE 2



Launch and Recovery







How? Environment -> No Harm

C02 and NOX emissions I""""cs""".“"“““"“““““““““‘““‘.

Ships’s noise, light, waste
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Conclusion

Underwater Mining:

A Multi Discipline Challenge requiring Balanced Integrated Solutions
provided by Cooperation between all Stakeholders and Offshore and Onshore
Disciplines

26




Laurens de Jonge

IHC Mining - Underwater
lj.dejonge@royalihc.com
M:+31657 5558
Smitweg 6, 2961 A
royalihc.com
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