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Comment on the synthesis of Kj ,sNagy 55IrO, K 75Naj o5IrO, was synthesized at 900 °C instead of
850 °C, a modification necessary for subsequent exfoliation. The product synthesized at 850 °C could not
be converted into nanosheets. At 900 °C, the reactant mixture has a noticeable vapor pressure, which leads
to evaporative loss of the product. Thus, the reaction time was optimized to limit evaporation. The modified
reaction procedure increases the content of the side phase KIr,Og [1I'and also leads to the formation of Na,IrOs,, (2l
visible in the PXRD pattern displayed in Fig. S1. The side phases and flux were later removed by acid washing

and decantation of the supernatant as well as the centrifugation of the nanosheet dispersion.
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Figure S1: PXRD patterns of K, ;5Na o5IrO, synthesized at 850 °C after purification by washing with MeOH
(blue), as well as K ,5Nag 55IrO, prepared at 900 °C (orange), the main was indexed, asterisks mark reflections
of the side phases.

Synthesis of IrOOH Soaking K 75Na 551r0,-900°C in 1 M HCI (1 mL mg~?! solid) for five days with a
daily decantation and exchange of the acid yields exfoliatable bulk IrOOH. The resulting flakes and powder had
a violet metallic luster. The bulk IrOOH reference materials was prepared from K -5sNaj 551rO5-850°C in the

same manner, as described in the literature. [?!



Coverage of nanosheets on Ti substrates The nanosheet coverage was estimated to be greater than 95 %
of the substrate surface from SEM, as only a few spots of different composition were found by BSE. At one of
the few areas of low coverage, one of which is depicted in Fig. 3 ¢) and d), the nanosheets closely followed the
rippled surface structure of the Ti substrate observed in Fig. 2 b). With increasing nanosheet film thickness,
the film becomes smoother, which suggests that at least several layers lie between the Ti substrate and the

IrOOH-air interface.
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Figure S2: SEM images of H,C,0,-etched Ti substrates with low (a) and high (b) magnification, imaged with
SE (left) and BSE (right) detection.
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Figure S3: SEM images of various spots with IrOOH nanosheets (BSE: brighter) on etched Ti substrate (BSE:
darker), imaged with SE (left) and BSE (right) detection.

Literature comparison of iridium oxide based catalysts Table 1 summarizes the electrocatalytic prop-
erties of other catalysts systems relevant to this work. As can be observed from the spread of the Tafel slopes
and the variations in the overpotential, it is challenging to compare catalytic setups that were not directly

measured under the same conditions and/or in the same laboratory.



Table S1: Comparison of 1 of IrOOH nanosheet electrode to values reported in the recent literature or calculated

(*) from literature data to fit jo = 10 mA cm~2.

electrode b [mV dec™!| & conditions, reference
material n [V] @ 10 mA cm~—2
IrOOH 58(3) 0.2 mg cm~2 loading on Ti, measured
nanosheets 0.344(7) at pH = 1 in HC1O, 0.1 M, this work
IrOOH, bulk 79(3) 0.2 mg cm~2 loading on Ti, measured
0.433(5) at pH = 1 in HC10, 0.1 M, this work
IrO,, bulk 70(2) 0.2 mg cm ™2 loading on Ti, measured
0.415(5) at pH = 1 in HCIO, 0.1 M, this work
KIr,Oyg, bulk 65 0.2 mg cm~2 loading on Ti,
0.350 pH = 1 in HCIO, 0.1 M
IrO,, bulk 74 0.2 mg cm~2 loading on Ti,
0.424 pH = 1 in HCIO, 0.1 M4
IrO,-(100) > 25 nm 87 * PLD grown film on SrTiO4-(001),
thick thin film 0.240 * pH = 1 in HCIO, 0.1 M
IrO,-(110) > 25 nm 83 * PLD grown film on BaTiO5/MgO
thick thin film 0.317 * -(001), pH = 1 in HCIO, 0.1 M
IrO,, @= 6 nm 46.5 * 0.05 mg cm™ loading, glassy carbon,
nanoparticles 0.350 * rotating disc, pH = 1 in HC10, 0.1 M!S
IrO, film, electrofloc- 187 * two data points undefined pH,
culated from @= 2 nm 0.493 * glassy carbon, rotating disc!!
nanoparticles
NiFe-LDH 40 0.07 mg cm™, pH = 14 in KOH 1 M,
nanosheets 0.302 glassy carbon electrodes!®)
IrO, particles 47 0.21 mg cm™2, pH = 14 in KOH 1 M,
0.338 glassy carbon electrodes!®!
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Figure S4: Chronopotentiometry on IrOOH nanosheet electrode at constant current density of j = 10 mA cm™
catalyst deactivation due to O, gas bubble induced film ablation.
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