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Fig. S1 The cyclic voltammetry (CV) of p-Co304/CP and Pt-Co30,/CP at a scan rate of 100 mV
s'in 1.0 M KOH.

Fig. S2 (a-c) SEM images of carbon paper (CP). (d-f) SEM images of a-Co(OH),/CP.



Fig. S3 (a-b) SEM images of p-Co;0,/CP.
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Fig. S4 (a) The CV curves of p-Co;0,4/CP, (b) Pt-Co;04/CP electrode, and (c) the plots of
current density at 0.96 V as a function of scan rates for p-Co;04/CP and Pt-Co;0,/CP electrode
in 1.0 M NaOH.
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Fig. SS (a) Anodic and (b) cathodic LSV curves of Pt-Co(OH),/CP in 1.0 M NaOH, 1.0 M
NaOH+3.5% NacCl, and 1.0 M NaOH+3.5% NaCl+2.0 M MeOH, respectively.
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Fig. S6 (a) Anodic and (b) cathodic LSV curves of H-Pt-Co;04/CP in 1.0 M NaOH, 1.0 M
NaOH+3.5% NacCl, and 1.0 M NaOH+3.5% NaCl+2.0 M MeOH, respectively. (¢) Anodic and
(d) cathodic specific mass activities of Pt-Co3;0,/CP and H-Pt-Co304/CP in 1.0 M NaOH+3.5%
NaCl+2.0 M MeOH”.
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Fig. S7 (a-b) Anodic and cathodic polarization curves of p-Co3;04/CP in 1 M NaOH, 1 M
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NaOH+3.5% NacCl, and 1 M NaOH+3.5% NaCl+2 M MeOH, respectively. (c-d) Anodic and
cathodic polarization curves of OV-Co;04/CP in 1 M NaOH, 1 M NaOH+3.5% NaCl, and 1 M
NaOH+3.5% NaCl+2 M MeOH, respectively.
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Fig. S8 (a) Tafel slopes for the anodic reaction in 1 M NaOH + 3.5% NaCl + 2 M MeOH on p-
Co3;04/CP, OV-Co0504/CP, Pt-Co0304/CP, Pt-Co(OH),/CP and H-Pt-Co304/CP. (b) EIS recorded
at 0.65 V (vs RHE) in 1 M NaOH + 3.5% NaCl + 2 M MeOH on: p-Co3;0,/CP, OV-Co03;0,/CP,
Pt-Co;0,/CP, Pt-Co(OH),/CP and H-Pt-Co;04/CP. (c) EIS recorded on Pt-Co3;0,4/CP at a single
potential in the HER range (-60 mV vs. RHE) in 1 M NaOH, 1 M NaOH + 3.5% NaCl, 1 M
NaOH + 3.5% NaCl + 2 M MeOH and 1 M NaOH + 3.5% NaCl +2 M MeOH + 0.1 M
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Fig. S9 The polarization curves of Pt-Co3;04/CP electrode with different concentrations of

methanol in alkaline seawater.
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Fig. S10 The polarization curves of Pt-Co;04/CP and commercial electrocatalysts (20% Pt/C and

RuQO,) electrodes in methanol/alkaline seawater.
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Fig. S11 The LSV curves of p-Co;04/CP and OV-Co;0,/CP with 2.0 M methanol for overall
simulated alkaline seawater splitting.
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Fig. S12 The calibration curves of (a) Cland (b) HCOO.
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Fig. S13 The contents of Cl~ at various cell voltages.

10




50
(a) (b) 04 (C)go.
- ——1 M NaOH+3.5% NaCl +2 M MeOH — ——1 M NaOH+3.5% NaCl +2 M MeOH et ——1 M NaOH+3.5% NaCl +2 M MeOH
‘2401 ——1 M NaOH +2 M MeOH e ——1 M NaOH +2 M MeOH “-‘E ——1MNaOH +2 M MeOH
o (5] o
< < <
£ 30+ £ 301 £ 60
2 2
G20 % ®
£ g & 304
[a)] 104 0O -60 a
g 5 5
t g E =
= 3 -
© . . : . . O 90 . : . . &) - . ; . ;
01 02 03 04 05 06 07 -05 0.4 0.3 -0.2 0.1 0.0 00 02 04 06 08 10 12
Potential (V vs RHE) Potential (V vs RHE) Cell Voltage (V)

Fig. S14 (a-b) The cathodic and anodic polarization curves for Pt-Co;04/CP electrode in 1 M
NaOH +3.5% NaCl+ 2 M MeOH and 1 M NaOH + 2 M MeOH, respectively. (c) LSV curves of
symmetric Pt-Co;04/CP cell in 1 M NaOH +3.5% NaCl+2 M MeOH and 1 M NaOH + 2 M
MeOH, respectively.

Fig. S15 (a-c) SEM images of Pt-Co3;0,/CP at the anode after long-term test; (d-f) SEM images of
Pt-Co030./CP at the cathode after long-term test.
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Fig. S16 (a-b) Fitted Co 2p XPS spectra of Pt-Co;0,/CP after long-term test at the anode and
cathode, respectively. (c-d) Fitted O 1s XPS spectra of Pt-Co3;0,4/CP after long-term test at the
anode and cathode, respectively. (e-f) Fitted Pt 4f XPS spectra of Pt-Co;0,/CP after long-term

test at the anode and cathode, respectively.
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Table S1. Comparison of the HER performance with other state-of-the-art electrocatalysts in in

methanol-containing electrolyte.

Electrocatalysts O;eg@p%eﬁii:lcﬁl_y) Electrolyte Ref.
NC@CuCo,N,/CF 105 mvV 1.0 M KOH+15 mM BA 2‘3&?2“}5 Mater
Coo.53Nip 17/AC 193 mV 1.0 M KOH+10 mM BA zl\éivgv{‘ 201221;11

Rh-NSs 56 mV 1.0 M KOH + 1.0 M Isopropanol 20?3????213619
Co-S-P 167 mv 1.0 M KOH+1.0 M Ethanol I“"rzgdzcofl‘;‘,n‘iggm»
CoxP@NiCo-LDH/NF 100 mV 1.0 M KOH+0.5 M MeOH L E“er%’c;ff- 2020,
Co(OH),@HOS 148 mV 1.0 M KOH+3.0 M MeOH o 67F3“513°1t~9 Mater
Nig 33C00 7(OH)2/NF 187 mvV 1.0 M KOH+0.5 M MeOH Chemsl‘l;’cghlef 2020,
Pt-C0;0,/CP 50 mv 1.0 M KOH+2 M MeOH This work
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