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CO, electrochemical reduction as NET? oy
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Formic acid Ethylene De Luna et al. Science. 2019
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Design of new Cu-based alloy

Under constant temperature the amount of a given gas
Henry law: that dissolves in a given volume of liquid is directly
proportional to the partial pressure of gas in equilibrium

with the liquid
g _ o5]° Hﬂﬂﬂtﬂﬂpﬂlﬁturfh
- 2p- ,"“f
T— ra
= ’
0 o
— 15 - 4
= .
(=] o
w10 - L
= /
Ll ﬂ-‘r
o °1 ~
o N
0p

0 10 20 30 40 50
Pressure / bar

© Byjus.com

Institut Européen des Membranes s G

Damien VOIRY GDR NAME — November 9, 2023




Design of new Cu-based alloy Feal

Electrosynthesis under supersaturated conditions:
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Design of new Cu-based alloy

Electrosynthesis under supersaturated conditions:

HAADF [e{TR .
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Electro-conversion of CO, to C,
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Electro-conversion of CO, to C,
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Electro-conversion of CO, to C,
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Electro-conversion of CO, to C,
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Electro-conversion of CO, to 2-propanol
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Electro-conversion of CO, to 2-propanol
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Zoology of 2D-based membranes o
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2D nanolaminate membranes

o Graphene oxide membranes

Swelled GO inwater
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Zheng et al., ACS Nano, 2017

Yeh, Nat. Chem., 2015

Increasing of the membrane prosity
o Uncontrollable sweeling
Loss of the physical integrity
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2D nanolaminate membranes
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2D nanolaminate membranes
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Uncontrollable sweeling
o Molybdenum disulfide (MoS,)
@ Water impermeable when dried Wang et al., Nano Lett, 2017
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Chemical exfoliation of group-6 TMDs (MX,) AN
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Yang et al., Nature Synthesis, 2023
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Role of stacking disorders

- Wider control of the interlayer space via covalent functionalization Wensen Wang

- Tunable stacking disorder of the nanosheets
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Wang et al., Nature Water, 2023
See also: Ries et al. Nature Materials, 2019
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Role of stacking disorders

o Nanolaminate membranes for forward osmosis
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Wang et al., Nature Water, 2023
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Role of stacking disorders

o Nanolaminate membranes for forward osmosis
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Perspectives %

FUNCTIONALIZATION OF 2D MATERIALS

o Control of the surface chemistry
o Control of the interlayer space

o Rejection of NaCl and micro-pollutants

DSOS o Molecular weight cutoff: 180 Dalton

Aryl

MATERIALS ENGINEERING OF COPPER-BASED CATALYSTS

o Rational design of Cu-based catalysts
o Use of electron-withdrawing molecules
o Link between the oxidation state and selectivity for C,,

o Formation of 2-propanol: importance of the alloy quality
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