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China has become
a scientific superpower

Share of global high-impact papers* by author
location, selected countries/regions, 2022, %"

® China European Union @ United States
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Biology & biochemistry
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Space science
Clinical medicine
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*Top 1% by number of citations, Web of Science platform
tCan add up to more than 100% due to co-authorships
Sources: Clarivate, Web of Science; The Economist
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Song, Weiguo
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/ Single atom catalyst for e_

What is Single atom catalyst

Single-atom
©

Some advantages of SACs

R h : l SN * High Atomic Efficiency
R o * Enhanced Catalytic Activity
100 >> 1 >> 0.1 nm

TO p i C a.n d : Minimizing Metal Sizes ° SeIECtiVity

Reduced Material Costs

Surface Free Energy

FIGURE 4. Schematic illustrate the changes of surface free energy

A p p I I C at I O n and specific activity per metal atom with metal particle size and the

support effects on stabilizing single atoms.

a b

FIGURE 1. Schematic diagrams illustrate different types of SACs: Metal single atoms anchored to (a) metal oxide, (b) metal surfaces, and (c) graphene.

Ref: Acc. Chem. Res. 2013, 46, 8, 1740-1748 E



Synthesis

AL e (21.3 Wt%, 2.4 atoms/nm?) §
(I( o sla;z‘;\ ©C ON ©0 OP @Cu SES S TS 3
QA' b\’ x-Cu?* ?K' % é 020200202 .~
Ll 'i‘ 0. 90 O (14.3 wt%, 1.5 atoms/nm?)
Cyanuric acid Phytic acid 020202020 =

Polymerization Pyrolysis ]

. 2 , 1 ,#8(7.4 Wt%, 0.7 atoms/nm?)
¢ 700 °C, Ar v g

& (1.4 wt%, 0.1 atoms/nm?)

“¥
I

Melamine } 3 L-ala‘ni‘ne
=;: |
Reference: https://doi.org/10.1021/acscatal.2c05363

Charaterization ACS Catal. 2023, 13, 1316-1325

Increase Cu single atom density

5nm

High-angle annular dark-field scanning transission electron microscop HAADF—STE




Applications of SACs

Energy
Renewable Energy Storage,

Fuel CE"S, Oxygen Reduction Reaction
(ORR), Hydrogen Oxidation Reaction (HOR)

value-added chemicals,methane,
methanol, or ethylene etc,
Carbon credit captured

: Environment
Treatment of cancer, bacterial

disinfections, photothermal

therapy, drug carrier and
electrochemical and optical assays

CO Oxidation,
Remediation, Advanced
* Oxidation process,
Fenton reaction ‘
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