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where o is the charge density for a monolayer coverage (assumed to be constant), Caqs is obtained
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from the impedance spectroscopy and 6 is the surface coverage.
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Figure S1 Schematic illustration of PCET steps for OER (a) and the T/PTET pathways
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Figure S3 EDX mapping images
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Figure S4 EDX mapping images of the
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Figure 85 CV curves of the as-prepared CoSn(OH)s and CoSn(OH)e-

i(uA)

-0.2-
-0.4-

-0.6 ; . : :
0.50 0.52 0.54 0.56 0.58 0.60

0.6
0.4{ CoSn(OH)e-IL

0.2+
0

E (V vs Ag/AgCl)

ode at different scan

rates (0.01, 0.02, 0.03, 0.04 and 0.05




a 035 b
8,30 CoSn(OH)¢-IL - = CoSn(OH),-IL
= = CoSn(OH),
< 0.25- o
E g
™~ 0.20- CoSn(OH); | =
X
0.15; 3.3 uF =
0.10 — : : . : :
0.01 0.02 0.03 0.04 0.05 1.0 1.2

Figure S6 (a) The double-layer capacitance, (b) LSV curves norm
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Figure S11 LSV plots of CoSn(OH)e-IL (a) and CoSn(OH)e-15%lIL (b
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and (c,d) Bode plots of CoSn(OH)s and CoSn(OH)s-IL at different
Bode plots of the CoSn(OH)s and CoSn(OH)e-IL electrodes at 1.85 V.
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Figure S15 The equivalent electrical circuit to fit the EIS.
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Table S1 The mole fraction solubility of water in Tf2N-based IL at 298.15 K [1].
IL [Comim][Tf2N] [Camim][Tf2N] [Cemim][Tf2N]
mole fraction | 0.2982 + 0.0009 0.2568 £ 0.0006 0.2076 £ 0.0006

Comim, Csmim, Cesmim represented 1-ethyl-3-methylimidazolium, 1-butyl-3-
methylimidazolium, 1-hexyl-3-methylimidazolium, respectively.
[1] Freire M G, Carvalho P J, Gardas R L, Marrucho | M, Santos L M N B F, Coutinho J A P.
jquids[J]. J. Phys.

Mutual solubilities of water and the [Cnmim][Tf2N] hydrop
Chem. B, 2008, 112(6): 1604-1610.
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