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Table S1. Comparison of electrochemical CIOR in saline water

atalys ectro (Y nse otentia (1) apill (V) [
Catalyst Electrolyt Onset potential CIOR FE (% Stability test Ref
94% 12h
Pt;/CNT 1 M NaCl+ 0.1 M HC1O4 1.38 Vvs. RHE 1
J=10 mA cm? J=10 mA cm™
Ru0O,/CC-10 5 M NaCl 1.05 Vvs. SCE 2
20h
Ti0:35V0:35510:25Sb0.0sOx 5M NaCl+0.01 M HCI 1.25V vs. Ag/AgCl 3
J =400 mA cm?
. 94.8% 250 h
RuTiO 4.0 M NaCl at pH 2 1.32 V vs. NHE 4
J=100 mA cm? J=100 mA cm?
97.4% 250 h
CoSbyO« 4.0 M NaCl at pH 2 1.60 V vs. NHE 4
J=100 mA cm? (100 mA cm™)
. 90%
RulrTiO 4 M NacCl 1.12 V vs. Ag/AgCl 5
J =400 mA cm™?
RuTiSnSbO « 5 M NaCl 1.18 Vvs. SCE
BDD/RuO; 2 M NaCl 1.08 V vs. SCE
90.4% 266 h
RuO>-Sb,05-Sn0O» Seawater 1.20 V vs. SCE 8
J =250 mA cm? J=1Acm?
84.2% 658 h
RuO;-1r0,-Sn0;-Sb,05 Seawater 1.15 Vvs. SCE 9
J=1Acm? J=2Acm?
. 95% 100 h
Sb-SnO,/IrTaOx/TiO; TNT 1 M NaCl 1.80 V vs. NHE 10
J=10 mA cm? J=10 mA cm™
100%
0.137 M NaCl 0.99 V vs. SCE ]
PRT J=80 mA cm™? This
Pto.06Ru0.24Ti9 7O 100% stud
(PoocRuo24Tio70y) 0.5 M NaCl 0.99 V vs. SCE ° Y
J=80 mA cm™?
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100%
Seawater 0.99 V vs. SCE )
J=80mA cm-
100% 500 h
0.941 M NaCl 0.95V vs. SCE
J=80 mA cm™? J =800 mA cm?
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Figure S1. XRD pattern of PR (Pto2Ruo 3Oy) particles annealed at 800 °C.
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Figure S2. XPS spectra of (a) Ru 3d, (b) Pt 4f, and (c) O 1s) of PR (Pto2Ruo3Oy)
particles annealed at 800 °C.
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Figure S3. An SEM image of PR (Pto2Ruo3Oy) particles annealed at 800 °C.
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Figure S4. Isotherm N> adsorption-desorption curves with (a) PRT-0.1, (b) PRT-0.2,
(c) PRT-0.3, and (d) PRT-0.4 samples.
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Figure S5. HR-TEM image of PRT (Pto.osRuo.24Ti0.70y) particles annealed at 500 °C
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Figure S6. (a) Linear sweep voltammograms of PRT electrodes in 0.5 M NaCl

solutions. (b) FE values of CIOR at J = 80 mA cm™ in 0.137 M and 0.5 M NaCl
solutions.

S9



PRT with 0.0137 M NaCl
PRT with 0.137 M NaCl
PRT with 0.5 M NaCl

PRT with 0.0137 M NaGIO,

PRT with 0.137 M NaCIO,
PRT with 0.5 M NaCIQ,

0.0 0.5 1.0 1.5 2.0 2.5 3.0
E (V vs. SCE)

Figure S7. (a) Linear sweep voltammograms with PRT electrodes in NaCl and NaClO4
solutions (0.0137 M — 0.5 M).
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Figure S8. (a) Cyclic voltammograms of RPT-0.3 electrodes and (b) J differences
between anodic and cathodic J values at different scan rates in 0.5 M NaCl solutions.
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Figure S9. (a) Electrochemical impedance spectroscopy analysis and (b) the equivalent
circuit model.
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Figure S10. XPS spectra (a: Ru 3d, b: Pt 41, c: Ti 2p and d: O 1s) of the as-annealed
and used PRT electrodes for 500 h at J = 800 mA cm~2 in 0.941 M NaCl.
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Figure S11. SEM images of (a) MnOx-200 and (b) MnOx-400 samples.
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Figure S12. XRD spectra of MnOx-200 and MnOx-400 samples.
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Figure S13. (a) Cyclic voltammograms of MnOx-400 electrode and (b) differences
between anodic and cathodic J values at various scan rates in 0.5 M NaCl solutions
with 5 mM NaOCl.
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Figure S14. (a) Electrochemical impedance spectroscopy analysis and (b) the
equivalent circuit model.
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Figure S15. (a) Linear sweep voltammograms and (b) time-profiled changes in E
values with MnOx electrodes in 0.5 M NacCl solutions with 5 mM NaOCI.
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Figure S16. Zeta potentials of MnOy particles as a function of pH.
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Figure S17. The stability test of MnOx cathode and Pt anode pair at Jecen = 10 and 80
mA cm~2in 0.5 M NaCl solutions.
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