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Figure S1. LSV of Co,Ni-OH with different content of La’", such as Co,Ni-OH

without La3*, Co,NiLay;,-OH, Co,NiLa-OH, and Co,NiLa,;-OH (0.7, 1, and 1.3
represent the content of La3"), for OER in 1 M KOH.



Figure S2. SEM images of Co,Ni-OH.
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Figure S3. XRD patterns of Co,Ni-OH, and Co,NiLa-OH.
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Figure S4 Electrochemical impedance spectroscopy (EIS) measurements on the

Co,NiOH and Co,NiLa-OH
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Figure S5 CV of (a) Co,Ni-OH, and (b) Co,NiLa-OH at different scan rates. (c)

Curves of capacitance Aj ([jcharge Jdischaree|) @s @ function of different scan rates.
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Figure S6 LSV of Co,Ni-OH and Co,NiLa-OH after normalizing ECSA in 1 M KOH.
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Figure S7 Enlarged view of oxidation peak for the Co,Ni-OH, Co,NiLa-OH, and Ni

foams during the process of OER.
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Figure S8 XPS spectra of (a) Co 2p, (b) Ni 3p, and (c) La 3d for the Co,Ni-OH, and

Co,NiLa-OH.
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Figure S9 Faradaic efficiencies of (a) Co,Ni-OH and (b) Co,NiLa-OH in 1 M NaOH

at the current of ~6.0 mA.
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Figure S10 Faradaic efficiencies of (a) Co,Ni-OH and (b) Co,NiLa-OH in 1 M
NaOD D,O0 at the current of ~6.0 mA.

Figure S11 SEM images of Co,NiCa-OH.
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Figure S12 XPS spectra of (a) Co 2p, (b) Ni 3p, and (c) Ca 2p for the sample of
Co,NiCa-OH.
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Figure S13 Content of Co?" and Ni?* in the electrolyte after stability tests of Co,Ni-
OH, and Co,NiLa-OH.



Figure S14 SEM images of (a) Co,Ni-OH, (b) Co,NiLa-OH after stability tests under

harsh conditions (at 60 °C, in 6 M KOH).
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Figure S15 LSV curves of (a) Co,Ni-OH and (b) Co,NiLa-OH before and after 1000

times of potential cycles.



Note 1 Determining the reaction order of phosphate radical
As previously reported, for the OER follows the base-dependent pathways, the rate

of OER can be determined by the follow equation!S!-521:
kcat :kH20 +kB[B] (1)

where k¢, 1s the total reaction rate of OER on an eletrocatalyst, kHZO and kg

represent the OER reaction rate under conditions of pure water without additional
base in the electrolyte and water with additional base (i.e., phosphate) as proton
acceptors in the electrolyte, respectively, and [B] is the concentration of additional
base.

Considering that k., is positively proportional to the obtained OER current density,
the k., can be expressed as turnover frequency (TOF). Thus, the equation (1) can be
further change to

J4 4 _
apma = o L8 @

where j is the current density at a specified overpotential (7), 4 is the surface area of

k., =TOF, =[

electrode, F is the Faraday constant (96485 C mol-'), m is the number of active sites
(mol cm™).

In the equation 2, the kHZO is not changed with the [B], and thus it can be

considered as a constant. Accordingly, the j should be first order dependent with the
concentration of addition base. Therefore, in our cases, the current densities of Co,Ni-

OH and Co,NiLa-OH should be first order dependent on the concentration of PO4>".
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