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Figure S1: (a) XRD pattern and (b) TEM image of Na-RuO, nanosheets.
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Figure S2: (a) XRD pattern and (b) TEM image of K-RuO; nanosheets.



—_
Q
~~

RuO, NPs

JCPDS No:43-1027

Intensity (a.u.)

A 1 ll A 1 H ||| || || L
20 30 40 50 60 70 80

2-Theta (degree)

Figure S3: (a) XRD pattern and (b) TEM image of RuO, NPs.
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Figure S4: The high-resolution XPS spectra of K 2p of K doped RuO, NSs.
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Figure S5: The high-resolution XPS spectra of Na 1s of Na doped RuO, NSs.
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Figure S6: N, adsorption-desorption isotherms of Li doped RuO, NSs, K doped

RuO; NSs, Na doped RuO, NSs and pristine RuO, NPs.



(@E (b)g
< .19 E 0.024
g 5
"= 0.008 | = L
g n‘? 0.020
g 0.006 | E 0.018 |-
3 9 o012}
S 0.004 | g
z D 0.008 |
5 0.002 1 >
o . L 0.004 | \
% 0.000 “\-“h’__—‘—‘__—u E \?—a—...__‘___-__‘—.__“_——’
S L { 1 1 1 1 0 0.000 -, 1 [P 1 L N 1
Eo] 0 20 40 60 80 100 120 T 0 20 40 60 80 100 120 140
< = ;
Pore Diameter (nm) ° Pore Diameter (nm)
(C) 0.018 (d)g

0.012 ¢

0.015
0.010 |-

o012 0.008

0.009 - 0.006 |-

0.004 \
'3

0.002 | \
0.000 |- \\.

0 20 40 60 80
Pore Diameter (nm)

0.006 -

0.003 - \_\_
0.000
1 L 1 1 1 1

0 30 60 90 120 150
Pore Diameter (nm)

dVidD Pore Volume (cm*/g-nm)
dV/dD Pore Volume (cmaﬂg-n

Figure S7: Pore size distribution curves of (a) Li doped RuO, NSs, (b) K doped RuO,

NSs, (¢) Na doped RuO; NSs, (d) pristine RuO, NPs.
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Figure S8. LSV curve of Li doped RuO, NSs, K doped RuO, NSs, Na doped RuO,

NSs.
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Figure S9. The chronoamperometry curves of the Li-doped RuO, nanosheets

electrode.

Table S1. Atom% of Li in RuO, sample.

Elements ' EDS results




Table S2. Comparisons of OER performance for some Ru based electrocatalysts in

acid condition.

Catalyst Electrolyte Overpotential[mV] at 10 mA cm Ref.
RuO,/(CoMn);0,/CC 0.5 M H,SO,4 270 mV |
RuNi,@G-250 0.5 M H,SO, 227 mV 2
Nd,;RuO,/CC 0.5 M H,SO04 211 mV 3
Ru/Mo,C 0.5 M H,SO4 215 mV 4
Ru@V-RuO,/C HMS 0.5 M H,SO4 176 mV 5
Si-Ru0,@C 0.5 M H,SO,4 220 mV 6
Co-Rulr nanocrystals 0.1 M HCIO, 235 mV 7
a-RuTe, PNRs 0.5 M H,SO4 245 mV 8
RuCu nanosheet 0.5 M H,SO,4 236 mV 9
Ru nanosheet 0.5 M H,SO,4 260 mV 10
Cry¢Rug 40, 0.5 M H,SO, 178 mV 11
Ultrafine defective RuO, 0.5 M H,SO, 179 mV 12
Cu-doped RuO, 0.5 M H,SO, 188 mV 13
Co-doped RuO,; NWs 0.5 M H,SO, 200 mV 14
NaRuO, NSs 0.1 M HCI1O, 255 mV 15
Ru@FLC 0.5 M H,SO,4 258 mV 16
RuO; NWs 0.5 M H,SO,4 234 mV 17
Li-RuO, NSs 0.5 M H,SO4 169 mV This work
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