Electronic Supplementary Material (ESI) for Faraday Discussions.
This journal is © The Royal Society of Chemistry 2023

Supplementary Information:
Iontronic microscopy of a tungsten microelectrode: “seeing” ionic currents

under an optical microscope’

Zhu Zhang,** and Sanli Faez®

@ Nanophotonics, Debye Institute for Nanomaterials Science, Utrecht University, 3584CC Utrecht, The Netherlands;
* E-mail: z.zhang@uu.nl

In FigurdST] (a) we show the normalized optical amplitude of lock-in signal as a function of modulation amplitude. In
FigurdS1] (b) we show the optical phase of lock-in signal as a function of modulation amplitude.

180F

T

© 15 4 - . T S -

2 T TR

1.2 F

()] ,:;C’ —

v " /120

B0.9; 3 Q,

'.g o 90

2 @

5 %O o 60

o g

.E ,,:‘;y

= 0.3 I 30} ! Forward scan

£ [ Backward scan

2 0.0 : : : : : 0 : : : : :

0 20 40 60 80 100 120 0 20 40 60 80 100 120

Modulation Amplitude [mV] Modulation Amplitude [mV]

Figure S1 Normalized optical signal from lock-in amplifier with different modulation amplitude. DC potential scan from -200 mV to 300 mV with a
scanning rate of 40 mV/s, frequency of potential modulation is 75 Hz, and the amplitude of potential modulation is 50 mV. At the concentration of

20 mM Fe(MeOH),.
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In FigurgS2| (a) we show the amplitude of AC current component extracted from the measured total AC voltammogram.
To extract the AC current component, we first calculate the DC current component as shown in in FigurgS2] (b), by doing
a moving averaging of the total AC voltammogram ( as shown in Fig.2 (a)) to remove the AC component. Then we can
get the AC current component by subtracting the calculated DC current component from the total AC voltammogram.
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Figure S2 The amplitude of AC current component and DC current component as a function of Fe(MeOH), concentration. (a) The amplitude of
AC current component extracted from the measured total AC voltammogram. (b) The DC current component extracted from the measured total

AC voltammogram. DC potential scan from —200 mV to 300 mV with a scanning rate of 40 mV/s, frequency of potential modulation is 75 Hz, the
amplitude of potential modulation is 50 mV.
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In FigurgS3|we show the amplitude and phase of AC current component extracted from the measured total AC voltam-
mogram, and the amplitude of DC current component.
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Figure S3 The current response as a function of modulation frequency. (a) The amplitude of AC current component as a function of modulation
frequency. (b) The phase of AC current respect to the phase of modulation potential. The dashed is fitting to the data points to guide the eye.
(c) The peak of DC current component. DC potential scan from —200 mV to 300 mV with a scanning rate of 50 mV/s, the amplitude of potential
modulation is 50 mV and the concentration of Fe(MeOH), is 15 mM.
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