Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2021

Supporting information

The role of electrode wettability in electrochemical reduction of carbon dioxide
Mengran Li*»**, Mohamed Nazmi Idros®’, Yuming Wu?, Thomas Burdyny®, Sahil Garg®, Xiu Song Zhao?, Geoff Wang?, Thomas E. Rufford®*

a. School of Chemical Engineering, the University of Queensland, St Lucia, 4072, Brisbane, Queensland, Australia

b. Materials for Energy Conversion and Storage (MECS), Department of Chemical Engineering, Faculty of Applied Sciences, Delft University of Technology,
van der Maasweg 9, 2629 HZ Delft, The Netherlands

c. Surface Physics and Catalysis (SurfCat) Section, Department of Physics, Technical University of Denmark, 2800 Kgs. Lyngby, Denmark
t M.Li. and M.N. Idros contributed equally to this work.

Corresponding authors: M. Li: m.li6@ug.edu.au; T.E. Rufford: t.rufford@uqg.edu.au

Table S 1 A summary of recent advances in modifying catalyst surface wettability via additives for CO, electrochemical reduction.

Faradaic Efficiency (%)

Catalyst
Substrate
Additives

Preparation methods
Contact angle (°)
Potential (V vs RHE)

Carbon monoxide
Methane
Ethylene
Ethanol
Acetate

Ethane
n-Propanol

Hydrogen
Formate/formic acid
Peak current density (mA cm?)
Catholyte
Membrane
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PTFE-treated
Ni-embeded
nitrogen-
doped
carbon
nanotubes

carbon
fibre

PTFE (1wt%)

PTFE(0.25Wt%)

PTFE (0.5wt%)

PTFE (0.75wWt%)

PTFE (1.25 wt%)

PTFE (1.5 wt%)

Vertically aligned
Ni(OH)2
nanosheets were
first grown on
the CNF via
hydrothermal
method; growth
of Ni-embedded
nitrogen-doped
carbon
nanotubes via
calcination with
melamine
followed being
soaked in
concentrated HCI
at 85 °C; after
washed with
water, the
obtained
samples were
immersed in
PTFE aqueous
solution,
followed by
heating at 350
°C.
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-0.78

16.8
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-0.78

5.28

90.5
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146

-0.78

3.86

93.4

2.2

0.5M KHCO;

Nafion

Oxide-
derived Cu

Metal
foil

N.A

Drop casting
solution of the
organics onto
the metal
surface. Nafion
was there after
drop cast onto
the surface.
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Polystyrene

Polyallyamine

NH,

Cetytrimethyl ammonium bromide
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Didecyldimethyl ammonium bromide
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Polyethylene glycol

HO\V\O/}HH

Polyvinyl alcohol

OH

97 -0.7 44.6 235 19 0.8
54 -0.7 97 8 1.6 5.6
5 -0.7 34 56 3.6 4.2
13 -0.7 21 62 8 25
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40 -0.7 71 17 15.1 0.5




Dihexadecyl demethylammonium
bromide

i,

15

Trihexyltetra decyphosponium bromide

/Hs\mpw
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Tetrahexadecylammonium bromide

Polyvinyl pyrrolidone
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10

0.8

CuO-derived
Cu
nanoparticle
s

Carbo

paper
Toray
060

PVDF

-n
n

First CuO
nanoparticles
were drop casted
onto carbon
paper, followed
by drop casting
of the polymers
and/or Nafions
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\L/\’\n
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n
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Cu nano dendrite g
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under vacuum at
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N
| -
-
OMe
Cu was sputtered
on to the PTFE
. membrane, 67 -0.83 10.1 21 8.8 0.5 57.3 16.2 19 1.8 N.A.
N O followed by 2
Cu surface | R electrodepositio E
modified PTFE P> n of the organic 3 ;
with the GDL film on the g g z
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