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1. Electroplating of copper

1.1 Materials

Copper sulfate pentahydrate (CuSO4.5H2O), sulfuric acid (H2SO4, 98% purity), and hydrochloric acid (HCl, 37% purity) were procured from Fischer Scientific (United Kingdom). Copper panels were acquired from Schloetter (United Kingdom).

1.2 Experimental Setup

1.2.1 Experimental Preparation

Initially, copper substrates were cut into 2.5 x 2.5 cm-2 sized specimens and polished using 600 and 1200 grade emery paper. Subsequently, they were rinsed in deionized water and activated in a 10 wt % HCl solution. Afterward, the samples were rinsed again with deionized water (DI) and utilized as the cathode for the copper deposition process. A copper plate measuring 5 x 10 cm-2 was employed as the anode.

1.2.2 Electroplating Solution

The electroplating solution was formulated by mixing 150 g.L-1 of CuSO4.5H2O, 40 mL.L-1 of H2SO4, and deionized water. Initially, DI water was warmed upto 45-50 deg C followed by the slow addition of 150 g.L-1 of CuSO4.5H2O. Once the solution is well mixed, 40 mL.L-1 of H2SO4 is added to the solution drop by drop until a homogeneous mixture is obtained. The resultant solution was cooled to laboratory temperature and employed as the electroplating solution

2.2.3 Electroplating Experiment
The electroplating experiment was conducted by applying a voltage of 0.63 V using a DC rectifier (10 A, 12 V, British Electricals Limited, United Kingdom) for a duration of 35 minutes. The distance between the anode and the cathode was maintained at 95 mm (as illustrated in Figure S1), and air agitation was employed to ensure the uniform distribution of concentrations near the cathode.

[image: ]
Figure S1. Schematic representing the electroplating setup, highlighting the positioning of the anode and cathode, maintained at a consistent distance of 95 mm

2. Electrochemical testing

[image: A graph of a graph of a graph
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[bookmark: _Hlk159228533]Figure S2. Potentiodynamic polarization of copper specimens in the different amine-based capture media. (a) MEA, (b) MDEA, (c) MDEA/PZ, (d) AMP. Scan rate 10 mV min-1.
[image: A screenshot of a graph
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[bookmark: _Hlk159228590]Figure S3. Linear polarization resistance of copper specimens in the different amine-based capture media. (a) MEA, (b) MDEA, (c) MDEA/PZ, (d) AMP. Scan rate 0.125 mV s-1.
[bookmark: _Hlk159228655]Table S1. Average cell resistances in the different amine solutions
	Media
	CO2
	Rcell / Ω

	MEA
	no
	7.8 ± 0.6

	
	yes
	2.0 ± 0.2

	MDEA
	no
	17.4 ± 2.7

	
	yes
	8.3 ± 0.7

	MDEA/PZ
	no
	18.7 ± 9.0

	
	yes
	12.6 ± 2.4

	AMP
	no
	7.5 ± 1.2

	
	yes
	4.4 ± 0.2

	KCl
	no
	2.4 ± 2.1




Materials 2024, 17, x. https://doi.org/10.3390/xxxxx	www.mdpi.com/journal/materials

image4.png
50

—50

j /A cm™2

—100

—150

MEA no CO> 1
MEA no CO, 2
MEA no CO; 3
MEA CO; 1
MEA CO; 2
MEA CO; 3

X400 X <40

X X Xx

( X
X

X

—0.60

(c)

10

—-15

—20

45 -0 -0 -0 -0

Ewe/V

—0.55 —0.50 -0 40 .35 .30 .25

MDEA/PZ no CO; 1
MDEA/PZ no CO; 2
MDEA/PZ no CO; 3
MDEA/PZ CO> 1
MDEA/PZ CO, 2
MDEA/PZ CO> 3

X400 X <40

-O_LIIII|IIII|IIII|IIII|IIIIIIII||||

—0.45

Ewe/V

J/ HMACM “

(b)4

I
MDEA

i OI no COz 1 v © ]

| ¥V MDEA no CO; 2 i

L X MDEA no CO, 3 =

3 ~ ® MDEACO;1 N

| v MDEACO,2 ! i

- X MDEACO, 3 |

2 .

D :

E 1 —

(@] - _

< I —

1 | ]

= or / x v B

-1 L X _|

B X |

B A |

—2r 7]

:l | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |:
—0.45 —0.425 —-0.40 -0.37 —0.350 —-0.325 —0.300 —-0.275

Ewe/V
(d) :I.I AIIVIPInoICOIZ 1| T [ [ [ [ [ [ [ [ | [ [ [ [ [ [ [ [ [ [ [ [ |:
| ¥V AMPno CO, 2 i
X AMP no CO, 3

501 ¢ amp COo, 1 B

v AMPCO, 2 ]

~ X AMP CO, 3 7

0 I / —

I 4 ]

X @

- v . -

50— ° —

i v |

— . —]

~100F ° -

- . —

_150 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
—0.55 —-0.50 —0.45 —-0.40 —-0.35 —-0.30 —-0.25
Ewe/V




image1.png




image2.jpeg
Anode  Cathode





image3.png
(a) 10

(b)w w

— MDEA R0 O, 1
=== MDEA MO CO, 7
MDEA 0 €O, 3

— MEAN0 CO, 1
MEA no CO; 2
MEA no CO5 3

MEA €O, 1 — WDEACO, 1
MEA CO, 2 B 103| -~ MoEACO;2
MEA CO, 3 MDEA CO, 3

10 4 102

v 10 . 0L
3 £
5 §
< kS
< el 4 2 el

1071 4 1071

1072 E 1072

3| Il Il L L L L L Il -3 Il | Il |
0 gs T o7 -o6 05 04 03 02 -0l R ~05 —04 ~03 “02
Eue (vs. AgiAGCl) /V Eue (vs. Ag/AQCI) [V

(€) o (d)w

MDEAPZ 10 CO, 2
MDEAPZ no CO; 3
MDEAP7 €O, 1
MDEARZ CO; 2
MDEARZ CO, 3

— AMPo CO, 1
AMP 1o O, 2
AMP 0 €O, 3
— AMPCO, 1
AMPCO, 2
AMP CO; 3

1021 B 102
G 100 4 4 10
£ 1 £
g \ 1
i <
S gL 1 2 L
107t 1071
1072 4 107
-3 | Il | | Il Il -3 Il Il Il Il Il
¥ 06 ~05 ~03 —02 R 07 06 05 04 03 02

Ewe (vs. Ag/AGCI) [V Eue {vs. Ag/AGCI) /V




image5.png




image6.png




