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Figure S1. (a-b) SEM images and (¢) XRD pattern of YS-Co050,.
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Figure S2. SEM images of YS-CoO.



O1s
— OKLL C 1 YS'COP/COP2
5 %

. P,
o C1S PZS P
~— LA l
>
‘N
(- OxwL c Oss
I Oz YS-Co0/CoP
i

Cis P23P2p
L\

1200 1000 800 600 400 200
Binding energy (eV)

Figure S3. Full scan XPS survey spectrum.
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Figure S4. (a) Brunauer-Emmett-Teller (BET) and (b) Barrett-Joyner-Halenda (BJH) of YS-
Co0, YS-CoO/CoP and YS-CoP/CoP,.
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Figure SS. (a) Double layer capcitance and cyclic voltametry of (b) YS-CoO, (c) YS-CoO/CoP

and (d) YS-CoP/CoP; in different scan rate.
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Figure S6. The ohmic loss of AEM electrolyzers equipped with YS-CoO, YS-CoO/CoP and
YS-CoP/CoPs.
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Figure S7. The activation loss of AEM electrolyzers equipped with YS-CoO, YS-CoO/CoP
and YS-CoP/CoP,.
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Figure S8. The mass transport loss of AEM electrolyzers equipped with YS-CoO, YS-
CoO/CoP and YS-CoP/CoP,.
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Figure S9. The total voltage loss of AEM electrolyzer equipped with YS-CoO, YS-CoO/CoP
and YS-CoP/CoP,.
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Figure S10. The nyquist plots of AEM electrolyzers equipped with YS-CoO, YS-CoO/CoP and
YS-CoP/CoP, at 0.1 A cm™.
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Figure S11. Performance of AEM electrolyzer equipped with YS-CoO/CoP in comparison to

previous studies.
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Figure S12. (a-b) SEM images of after durability test YS-CoO/CoP (c¢) XRD patterns of after
durability test YS-CoO/CoP
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Figure S13. Chemical states of pristine YS-CoO/CoP and after stability test YS-CoO/CoP.
(a) Survey spectra of pristine YS-CoO/CoP and after stability test YS-CoO/CoP. high-
resolution XPS spectra of pristine YS-CoO/CoP and after stability test YS-CoO/CoP (b) Co 2p,
(c) P 2p, and (d) O Is.



sample Molar ratio (%)
Co P
YS-CoO 79.74 20.26
YS-CoO/CoP 49.36 50.64
YS-CoP/CoP, 42.48 57.52

Table S1. Molar ratio of YS-CoO, YS-CoO/CoP and YS-CoP/CoP, analyzed by inductively
coupled plasma optical emission spectroscopy (ICP-OES).



Table S2. Comparison of the performance of AEM electrolyzer with previous studies.

Cathode catalyst Anode catalyst Testing conditions Activity Ref.
‘ 5 This
YS-CoO/CoP NiFe LDH 1 M KOH at 55 °C 06 Acm atl8V
work
a-Ni@Ni(OH),/Ti ~ 1rO,/CP IMKOHat50°C ~ 10Acm~at2.0V Sl
Pt-AC/Cr- )
NiFe LDH NG IMKOHat80°C  05Acm atl.78V ~ S2
. NiCoP @
NiCoP @NF 1 M KOH 0.5Acm”at1.93V ~ S3
NF
. NiFe LHD- 0.2 Acm” at 1707
NiFe LDH 1 M KOH at 60 °C S4
PMol2 Vv
NiFe 5
NiS ) 30 % KOH at 85 °C 04Acm atl1.92V S5
LDH/NiS
P-
CoN/VN@NF CoVO@N 1 M KOH at 70 °C 05Acm”atl.76V S6
F
Cu_ .. Co 2
COSS4 NS/NF 081721 | M KOH at 45 °C 431 mA cm  at 2.0 7
9O 4 NS/NF A%
Ni-Co-S/CP IrO /CP 1 M KOH at 50 °C 1.7Acm” at2.4V S8
NiFeCr- )
NiMoCo 1 M KOH at 40 °C 05Acm atloVv S9
LDH
NiO Lo, F
Ni-MoO, v IMKOHat50°C  1.15Acm~at2.0V  SI0
e0.2
Ni-Fe-Co Ni-Fe-O_ 1 M KOH at 60 °C 1.6Acm~at22V  Sll
Pt(OH)(O,
Pt(OH)(O3)/C0(P) 0.1 M KOH at 80 °C 10Acm at1.8V S12
)/Co(P)
NiRu/C (10 wt% ) )
Ru) NiFe-LDH 1 M KOH at 70 °C 10Acm atl1.73 VvV  Sl3
u
RuP 1rO IMKOH at50°C  1.0Acm at1.86V  Sl4

2 2




PtNi Co IMKOHat80°C 073 Acm” at1.8V SIS
NiFeOH /
Ru SAs/WC_ IMKOHat 80°C [ Acem~at1.79V  S16
NF
Pt-RwRuO,  NiFe-LDH 0.1MKOHat60°C ~ |Acm atl9V  S17
NiFe 5
Ru-NiCr LDH-r 1 M KOH at 80 °C 1.8 Acm atl1l.8V S18
LDH/NF
NiFeOH /
Ru/CoSA/CNT IMKOHat80°C | Acm”at1.785V  SI9
NF
Ru/C,-300 Ir0 IMKOHat60°C ~ 1Acm”at1.88V  S20

2




Table S3. Comparison of yolk-shell structure materials reported in the previous literatures.

Application Morphology Material Synthesis method Ref.
HER Spherical RuP,-C@RuP,-C Template assistance S21
Hydrothermal
HER Spherical Mn-Co-P & S22
post treatment
. self-templated
HER Spherical Mn—Co,P hydrothermal S23
HER Spherical Rh/N S self-template synthesis S24
HER Spherical C—MoS, Sub-Nanoreactor S25
HER, ORR, . .
OER Spherical Co-CoO Heat-pyrolysis S26
Hydrolysis
HER, OER Spherical NiS,/MoS, & S27
post treatment
NC- Anion exchange
DSSCs, HER  polyhedral C0S,@C0S,/MoS, & . S28
annealing
OER polyhedral (Co1xNiy);04 Hard template S29
OER polyhedral ZnSe@ CoSe, Template assistance S30
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