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Why we need hydrogen from water electrolysis?

Hydrogen is the cleanest chemical fuel with zero

carbo emission.!

[t decarbonize industrial
process (Steel, Syngas..)

- Store electrical energy

and reconvert it back
when needed (power
production)
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Ammonia and
other substances

Water Electrolyser uses electricity and catalysts to
split water into hydrogen and oxygen.

- Zero carbon emission during

hydrogen production

- High efficiency (>80%) Electiciy e
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Electrolyser relies on iridium oxide catalysts to

speed up reaction.

Iridium's scarcity and high cost limits the scale

up of this technology.?

/Questions:

Can we understand
why iridium is highly
effective and stable,
and design catalysts
accordingly to use less
Qr no iridium ?
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Our main findings

Home-built high-resolution optical spectroscopy
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Catalysts in reaction 0
« Ultra-high  sensitivity

designed for ‘seeing’

- Real-time probing

« Quantify atoms that are being oxidised during
reaction following Lambert Beer law.

How does Iridium catalysts speed up reaction ?

e Iridium atoms are
oxidised from low
energy +3 to high
energy +5, before

Active surface

Reaction mechanism

* Number of iridium atoms in the
catalyst = ~2,000 atoms/nm?

« Number of active iridium atoms =
(determined

~40 atoms/nm?
from spectroscopy)

 Iridium atoms not used = ~98%

Indications:

Replace the inactive iridium in the core with

2%8

other conductive non-precious metals will decrease
Iridium amount by 98% while has not effect on the

reaction speed.
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« Future work

« We develop new optical spectroscopy

set-up that can be used for quantifying
atoms
operation condition.

« We find that currently, ~ 98% Iridium in the
core are not being used in water electrolyser

IS needed to selectively replacing
iridium in the core with other cheap metals to
significantly lower the use of Iridium.

Conclusion and outlook

in catalysts under
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