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Table S1. Overview of the studied materials

Material® Shape® Composition® (w%) Purity® BET surface” ECSA’
FTO
. L Coated glass slide Sn0; (na), n.a - 0.01 cn?
Fluorine doped tin oxide F(na.)
. I o
. II‘Q ‘ ~Coated glass slide n,05 (90%), na. ) 001 cn?
Indiumtin oxide (thickness 120 - 160 nm) SnO; (10%)
In, 05 (909
_mo Nanopowder 0205 (0%), na 27 nelg 0.0091 et
Indiumtin oxide (< 50 nm particle size) SnO; (10%)
Sb,0s (7-119 0
ATO Nanopowder 20s ( %), 299.5% 47 ne/g 0.032 cn?

Antimony doped tin oxide (< 50 nmparticle size)

*Provided by supplier 'Determined in this work

RE CE

Sn0; ( 89 - 93%)

to ICP-MS
(online)

o

Film Nanopowder

WE

trace metals basis

Figure S1. Schematic drawing and image of the Scanning Flow Cell (SFC).

Figure S2. Image of the dropcasted nanopowders. a ATO, b ITO.
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Figure S3. Corrosion of a FTO and b ITO films with slightly different measurement protocols to show

reproducibility of the measurements and independence of the way the protocol is carried out.
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Figure S4. Corrosion of a ITO and b ATO nanopowders with two different measurement protocols to show

reproducibility of the measurements and independence of the way the protocol is carried out.
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Figure S5. Cyclic voltammograms recorded at 5 mV s™ in 0.1 M H,SO,. After reducing the oxides during a scan
to — 0.6 Vyyg, oxidative peaks appear in the reverse scan, highlighted as a, b, and c. We tried to separate the
dissolution pathway from oxidation pathway by comparing total charge with total amount of dissolved ions (see

discussion in the main text and Table 1).
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Figure S6. Cyclic voltammograms recorded at 5 mV s in 0.1 M H,SO,. Possible reaction pathways are

highlighted for ITO and FTO, respectively.
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Estimation of the electrochemical surface area (ECSA):

First, the double layer capacitance was estimated on flat FTO, ITO and GC samples with
known geometric surface area using cyclic voltammetry (see first raw in Fig. S1). The method
is described in detail elsewhere'”. Arrows in Fig. S1 indicate the potential at which
capacitance current was estimated. These potentials are chosen with a view of having the
minimal faradaic current. The second column in Fig. S1 presents scan rate (v) dependence of
the half the sum of anodic and cathodic current (j), from which double layer capacitance is
obtained as a slope of the j vs. v line. The obtained values for the double layer capacitance
were around 50 pF cm™ for FTO and GC and 10 uF cm™ for ITO. These values are used
below for estimation of the electrochemical surface area (ECSA) of ITO and ATO powders.
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Figure S7. Estimation of the double layer capacitance on flat samples of FTO, ITO and GC using cyclic
voltammetry at various scanrates (0.5, 0.2, 0.1, ,0.01V s'l).
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In addition to films, powder samples were analysed using the same method. In order to
measure surface area of the investigated ITO and ATO powders but not the whole electrodes,
the background current originating from the GC was always subtracted. Due to the five times
higher measured specific capacitance of GC vs. ITO and a relatively low amount of powders
used in the dissolution studies, no significant differences were found in the CVs with and
without ITO (Fig. S2). Therefore a higher loading was used for which a clear difference was
observed. The ECSA was calculated to be 0.11 cm? which is one order of magnitude lower
than the value provided by the supplier. According to supplier, the latter was obtained using
the Brunauer—Emmett—Teller (BET) method. Assuming this ratio holds also for the lower
loading, the surface area of the electrodes used in the dissolution studies was estimated as
0.0091 cm?.

Unlike for ITO, specific capacitance of flat ATO samples cannot be measured. In this study it
is assumed to be around 50 pF cm™ as for the FTO. Even for the low loading used in the
dissolution studies a significant difference in the CVs with and without ATO powder was
found (Fig. S3), which justifies our assumption. The resulting ECSA value was 0.032 cm?
which is again around one order of magnitude lower than the provided BET surface area.

Note the real surface area estimation of conductive oxides remains challenging especially as
faradaic currents cannot be avoided. This approach does not intend to give a precise value of
the ECSA, however it shows that in this case usage of the BET-surface would lead to

significant overestimation of the electrochemical surface area.
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Figure S8. Estimation of the ECSA of ITO powder. Left: Cyclic voltammograms at 0.05 V s at different
loadings. Right: Background corrected current plotted vs. scanrate for the high loading of ITO.
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Figure S9. Estimation of the ECSA of ATO powder. Left: Cyclic voltammograms at 0.05 V s™".
Right: Background corrected current plotted vs. scanrate.
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