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Table S1. Comparison of electrochemical ClOR in saline water 

Catalyst Electrolyte Onset potential ClOR FE (%) Stability test Ref 

Pt1/CNT 1 M NaCl + 0.1 M HClO4 1.38 V vs. RHE 
94%  

J = 10 mA cm-2 

12ௗh  

J = 10 mA cm-2 
1 

RuO2/CC-10 5 M NaCl 1.05 V vs. SCE   2 

Ti0:35V0:35Sn0:25Sb0.05Ox 5 M NaCl + 0.01 M HCl 1.25 V vs. Ag/AgCl  
20 h  

J = 400 mA cm-2 
3 

RuTiOx 4.0 M NaCl at pH 2 1.32 V vs. NHE 
94.8%  

J = 100 mA cm-2 

250 h  

J = 100 mA cm-2 
4 

CoSb2O x 4.0 M NaCl at pH 2 1.60 V vs. NHE 
97.4%  

J = 100 mA cm-2 

250 h 

 (100 mA cm-2) 
4 

RuIrTiO x 4 M NaCl 1.12 V vs. Ag/AgCl 
90% 

J = 400 mA cm-2 
 5 

RuTiSnSbO x 5 M NaCl 1.18 V vs. SCE   6 

BDD/RuO2 2 M NaCl 1.08 V vs. SCE   7 

RuO2–Sb2O5–SnO2 Seawater 1.20 V vs. SCE 
90.4% 

J = 250 mA cm-2 

266 h  

J = 1 A cm-2 
8 

RuO2-IrO2-SnO2-Sb2O5 Seawater 1.15 V vs. SCE 
84.2% 

J = 1 A cm-2 

658 h  

J = 2 A cm-2 
9 

Sb-SnO2/IrTaOx/TiO2 TNT 1 M NaCl 1.80 V vs. NHE 
95% 

J = 10 mA cm-2 

100 h  

J = 10 mA cm-2 
10 

PRT 

(Pt0.06Ru0.24Ti0.7Oy) 

0.137 M NaCl 0.99 V vs. SCE  
100%  

J = 80 mA cm-2 
 

This 

study 
0.5 M NaCl 0.99 V vs. SCE 

100%  

J = 80 mA cm-2 
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Seawater 0.99 V vs. SCE 
100%  

J = 80 mA cm-2 
 

0.941 M NaCl 0.95 V vs. SCE 
100%  

J = 80 mA cm-2 

500 h  

J = 800 mA cm-2 
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Figure S1. XRD pattern of PR (Pt0.2Ru0.8Oy) 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 (Pt0.2Ru0.8Oy) 
particles annealed at 800 C. 
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Figure S3. An SEM image of PR (Pt0.2Ru0.8Oy) particles annealed at 800 C. 
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Figure S4. Isotherm N2 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 (Pt0.06Ru0.24Ti0.7Oy) 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 ClOR at J = 80 mA cm2 in 0.137 M and 0.5 M NaCl 
solutions. 
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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 4f, 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S16 
 

Scan rate (mV/s)

20 40 60 80 100


J=
lJ

ca
th
o
d
ic
-J

a
n
o
di
cl

 (
m

A
/c

m
2
)

0.0

0.5

1.0

1.5

2.0

2.5 Ti

MnOx-200

MnOx-300

MnOx-400

MnOx-500

Cdl= 0.005 mF/cm2Cdl= 0.015 mF/cm2

Cdl= 3.885 mF/cm
2

Cdl= 6.970 mF/cm
2

Cdl= 3.405 mF/cm
2

E (V vs. SCE)
-0.20 -0.18 -0.16 -0.14 -0.12 -0.10

J
 (

m
A

/c
m

2 )

-1.5

-1.0

-0.5

0.0

0.5

1.0
20 mV/s
40 mV/s
60 mV/s
80 mV/s
100 mV/s

a

b

MnOx-400

 

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 NaCl solutions with 5 mM NaOCl.
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Figure S16. Zeta potentials of MnOx particles as a function of pH. 
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Figure S17. The stability test of MnOx cathode and Pt anode pair at Jcell = 10 and 80 
mA cm2 in 0.5 M NaCl solutions. 


