Trimetallic nanoclusters for the
production of green H, by WGS
(water-gas shift)
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Gas prices are still rising
Daily price of UK gas futures
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CO + H,0 €O, + H, CO+H20 — CO2+H2
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o »Pure CO, is useful!!

v" Dry reforming of methane
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Bridge the Gap
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Needed:
» Well-defined material
» Working at ambient conditions
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v’ Atomically defined
v" Highly tuneable
v’ Unique structures
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Ligand Exchange

New Properties:

Chirality
Exchange ‘zb Photoluminescence

Thiol Ligands Bio-compatibility
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Turn over frequency
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Conversion in benzyl alcohol oxidation
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Reaction
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Nanoclusterpreparationss

Au,-(2-PET),, Synthesis
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X-Ray Absorption Fine Structure Spectroscopy EXAFS & XANES
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2 Types of Detection

4 » Transmission

> Fluorescence

i 2 Different Measurements —)

In-Situ Static
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» Staples are dismounted after pre-treatment
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» Au oxidation state changes



Normalized H, production (mol / g cluster]

Formation of H,

Conversion of CO
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» Doping increases catalytic activity -> synergistic effect




Conclusions.&wQuitlook

v Atomically defined systems allow to understand reaction at atomic level
v’ Doping increases activity

v’ Bimetallic clusters more stable

v Migration of dopants

v Dynamic structure of the clusters

» Check for effect of support
» Try other cluster sizes
» Check effect of the ligand
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