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Figure. S1. Optical photographs of the NF (left) and the Ni;,Ps/Ni-Pi/NF (right).
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Figure. S2. EDS spectrums for the Ni;,P5/Ni-Pi/NF.

S2



Table S1. Comparison of the electrocatalytic UOR activity of the Ni;,Ps/Ni-Pi/NF

with other new electrocatalysts recently reported in alkaline solutions with urea.

. Corresponding | Tafel
Electrocatalyst | j (mA cm?) Electrolyte Refs
V vs. RHE slope
. L 250 1.347 1M KOH+0.5M This
N112P5/N1-Pl/NF 29.0
500 1.358 urea work
IM KOH+0.33M
NiCo0,04 136 1.624 - [1]
urea
IM KOH+0.33M
Ni-MOF 10 1.36 23 [2]
urea
NiO-Fe,0;3/rGO IM KOH+0.33M
10 1.39 - [3]
/PVA urea
. IM KOH+0.5M
Ni,P 10 1.38 49 [4]
urea
IM KOH+0.5M
L-MnO, 10 1.37 89 [5]
urea
5M KOH+0.33M
Ni-Zn 60 1414 - [6]
urea
IM KOH+0.33M
Ni-P 70 1.37 84 [7]
urea
IM KOH+0.33M
Ni,P 10 1.42 78.2 [8]
urea
IM KOH+0.33M
CoS, NA/Ti 10 1.4 80 [9]
urea
Ni(OH), IM KOH+0.33M
10 1.407 47 [10]
NS@NW/NF urea
. IM KOH+0.33M
NiCoP 50 1.379 117 [11]
urea
. IM KOH+0.33M
NF@p-Ni 141 1.667 - [12]
urea
IM KOH+0.33M
NiO 800 1.624 - [13]
urea
. 5M KOH+0.33M
NiCo,S, /NF 720 1.228 - [14]
urea
Ni3*-rich IM KOH+0.33M
) 91.72 1.677 - [15]
Ni(OH),/C-NH, urea
. . 10 1.347 IM KOH+0.33M
NiO-Ni/NF 55 [16]
100 1.427 urea
IM KOH+0.33M
Ni/C-1 100 2.0 - [17]
urea
IM KOH+0.5M
Ni,P/Fe,P/NF 10 1.36 79.1 [18]

urca

S3




o'r-‘ 0.6
: 5. 200 mV/s
(8] 0-6 R E
< E 02 /
E [z
<71 S S | P
et 0 50 100 150 200
.a F Scan rate (mV s
S 0.2}
o
= sl
S 0.0 [ oo “
o A

.2 A " i A 1 A 1 i N
112 114 116 1.18 1.20 1.22

Potential (V vs. RHE)

Figure. S3 CVs of bare NF at different scan rates from 5 to 200 mV/s. The inset

shows capacitive current density at 1.144 V (vs. RHE) plotted versus scan rate for

bare NF.
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Figure. S4 (A) and (B) The time-dependent potential curve of Ni;,Ps/Ni-Pi/NF with

constant UOR current density of 10 and 100 mA cm for 24 h.
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Figure. S5 LSV curves for bare NF, Pt/C/NF and Ni;;Ps/Ni-Pi/NF in 1.0 M KOH
with 0.5 M urea for HER.
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Table S2. Comparison of the electrocatalytic overall urea electrolysis performance of
the Nij,Ps/Ni-Pi/NF//Ni;,Ps/Ni-Pi/NF with other electrocatalysts couples recently

reported in alkaline solutions with urea.

Corresponding
Electrocatalyst Couple j (mA cm?) Electrolyte Refs
V vs. RHE
Ni,Ps/Ni-Pi/NF// 50 1.532 IM KOH+0.5M This
Ni;,Ps/Ni-Pi/NF 500 1.662 urea work
M
NiCo0,S4/CC//NiCo,S,/CC 20 1.55 KOH+0.33M [19]
urea
M
CoS,; NA/Ti//CoS,; NA/Ti 10 1.59 KOH+0.33M 9]
urea
M
Ni;N/CC//NizN/CC 50 1.70 KOH+0.33M [20]
urea
MoS,/Ni;S,/Ni/NF// IM KOH+0.5M
20 1.45 [21]
MoS,/Ni3S,/Ni/NF urea
Ni(OH), NS@NW/NF// IM KOH+0.5M
10 1.68 [10]
Ni(OH), NS@NW/NF urea
M
S-MnQ,//S-MnO, 10 1.61 KOH+0.33M [5]
urea
MnQO,/MnCo,04/Ni// IM KOH+0.5M
10 1.55 [22]
MnO,/MnCo,0,4/Ni urea
M
Fell_l%-Ni:;Sz/NF//
10 1.46 KOH+0.33M [23]
Feq1.19,-Ni3S:/NF
urea
HC-NiMoS/Ti// IM KOH+0.5M
10 1.59 [24]
HC-NiMoS/Ti urea
M
Ni,P/CFC//Ni,P/CFC 10 1.48 KOH+0.33M [8]
urea
IM KOH+0.5M
NiCoP/CC// NiCoP/CC 50 1.62 [25]
urea
Ni,P/Fe,P/NF// IM KOH+0.5M
10 1.47 [18]
Ni,P/Fe,P/NF urea
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Figure. S6 (A) and (B) The time-dependent potential curve of the
Ni,Ps/Ni-Pi/NF//Ni;Ps/Ni-Pi/NF couple with constant current density of 10 and 100
mA c¢m? for 26 h.
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Figure. S7. SEM images for Ni;,Ps/Ni-Pi/NF after 6 h continuous electrolysis for
HER (A) and UOR (B) at 500 mA c¢cm™2.
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Figure. S8. XPS spectra of (A) Ni 2p and (B) P 2p regions for the Ni;,Ps/Ni-Pi/NF
after 6 h durability test at 500 mA c¢cm-2 for HER. XPS spectra of (C) Ni 2p and (D) P
2p regions for the Nij,Ps/Ni-Pi/NF after 6 h durability test at 500 mA ¢m for UOR.
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