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Fig. S1 TEM micrograph of FeCo oxide sintered with graphite. Concentrations of dark contrast
indicate agglomeration of metal oxides where areas with low contrast suggest absence of metal oxides.
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Fig. S2 Representative charge/discharge profiles of ZABs using FeCo 0 wt% catalyst.
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Fig. S3 Representative charge/discharge profiles of ZABs using FeCo 10 wt% catalyst.
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Fig. S4 Representative charge/discharge profiles of ZABs using FeCo 20 wt% catalyst.
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Fig. S5 Representative charge/discharge profiles of ZABs using FeCo 50 wt% catalyst.
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Fig. S6 Representative charge/discharge profiles of ZABs using FeCo 60 wt% catalyst.
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Fig. S7 Representative charge/discharge profiles of ZABs using FeCo 100 wt% catalyst.
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Fig. S8 Number of discharging/charging cycles for various FeCo loading level evaluated at (a) 95 %
and (b) 85 % discharge capacity.
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Fig. S9 UV-vis of electrolyte at 10 times dilution after 0 (blue), 3 (green), 7 (yellow), 11 (red), and
23 (dark red) cycles of discharging and charging in a ZAB with FeCo 40 wt%.
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Fig. S10 Gas diffusion layer of a ZAB with FeCo 40 wt% observed with an optical microscope at
magnification x20.
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Fig. S11 CV of (a) FeCo 10 wt%, (b) FeCo 20 wt%, (c) FeCo 50 wt%, and (d) FeCo 60 wt% in
saturated Ar electrolyte (black line) and saturated O, electrolyte (blue line). Scan rate was 50 mV s,
in 1.0 M KOH with a stationary RDE.

S7/810



1.5 0.4
[\l a N L
¢t 1.0 ¢t 0.2
5 B
é 05 <é: 00 1
% 00T 202 1
£ £
205 | 5 -04
a) ——400rpm e
s-10r ——900rpm §—0.6 -
3_1_5 I 1225rpm Sosf
1600rpm
2.0 —2025rpm -1.0 1
25t ——2300rpm a2 f
-3.0 -1.4
Potential vs RHE, V Potential vs RHE, V
0.4 0.4
Q a I
g 0.2 g 0.2
é 0.0 jﬂa 00
= o L
F 02 | 202
) 5 -04 r
S 04 | a
5 £-0.6
E-06 | = i
O S 0.8
-0.8 10 F
-1.0 -12 1
-1.2 -1.4
Potential vs RHE, V Potential vs RHE, V
N 0.4 ~ 0.4
g 02 F § 02 1
é 00 F g€ 00 T
= =
Z g 02
5-02 1 g
A A .04 T
£.04 E
g £-0.6 [
= =
O -0.6 T © 08 f
-0.8 -1.0
-1.0 -1.2
Potential vs RHE, V Potential vs RHE, V

Fig. S12 LSV of (a) FeCo 0 wt%, (b) FeCo 10 wt%, (c) FeCo 20 wt%, (d) FeCo 50 wt%, (¢) FeCo 60
wt%, and (f) FeCo 100 wt% with RDE rotation speed at 400 rpm (dark red), 900 rpm (red), 1225 rpm
(yellow), 1600 rpm (light green), 2025 rpm (green) and 2500 rpm (blue).
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Fig. S13 Discharge potentials at the start of each cycle for FeCo 0 wt% (black), FeCo 10 wt% (brown),
FeCo 20 wt% (purple), FeCo 40 wt% (red), FeCo 50 wt% (green), FeCo 60 wt% (orange), and FeCo
100 wt% (blue). Potential was allowed to stabilise for 5 min before measurements were taken.

S9 /810



The Koutecky—Levich equation and parameters

In a rotating disc electrode (RDE) setup, the Koutecky—Levich equation can be expressed as, (1)

where j is the measured current, jy is the kinetic current from redox reactions, o is the rotation speed
of the RDE, and By is the Levich constant. This form is valid for the diffusion limited region of the
linear scan voltammetry (LSV) where kinetic current is independent of applied potential and measured
current is only a function of .

By plotting 1/j against 1/w'?, the gradient of the linear plots, 1/By can be extracted and the electron
transfer number can be calculated according to Levich equation.

2 1

B, =0.2nFD,*v °cC,
(B is expressed for o in rpm)

The parameters used in the calculations were reported by Gubbins and Walker (2) and applied by Yuan
et al (3).

F = Faraday constant = 96485 C mol-!

D = diffusion coefficient = 1.65 x 103 cm? s7!

v = kinematic viscosity = 0.95 x 102 cm?s!

C = analyte concentration = 0.83 x 10 mol cm™3
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