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Fig. S1 The potential profile of the galox-B:NiFe LDH during galvanostatic oxidation at 0.1 

mA cm-2 over 12 hours. Observation of two plateaus during oxidationS18.
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Fig. S2 Morphological characterization of B:NiFe LDH. (a) Energy dispersive X-ray 

spectrometry (EDS) spectrum. (b) EDS scanning image. (c-f) EDS elemental mapping images 

of B:NiFe LDH. (c) Ni. (d) Fe. (e) B, (f) O.
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Fig. S3 Microstructural characterization of NiFe LDH based electrocatalysts. HR-TEM and 

FFT analysis (inset) of (a) NiFe LDH, (b) B:NiFe LDH, (c) B:NiFe LDH after OER sweep, 

and (d) galox-B:NiFe LDH.
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Fig. S4 EDS of TEM analysis of B:NiFe LDH. (a) STEM image. (b) Mixed EDS layered image 

of STEM, Ni, Fe, B, and O composition.
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Table S1. ICP-AES analysis for verification of chemical composition of NiFe LDH base 
electrocatalysts

Sample Ni (ppm) B (ppm) Ni : B ratio

NiFe LDH 7.5 x 103 0 1 : 0

B:NiFe LDH 7.9 x 103 18.8 1 : 0.013

Galox-B:NiFe LDH 9.0 x 103 0.25 1 : 0.1 x 10-3
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Fig. S5 Electrochemical characterization of NiFe LDH based electrocatalysts in 1.0 M KOH. 

(a) Chronopotentiometric stability test of NiFe LDH and B:NiFe LDH at constant current 

density 10 mA cm-2. Nyquist plots at (b) 400 mV (vs. RHE) and (c) 450 mV (vs. RHE) for 

different electrodes.
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Fig. S6 Images of equipment of evolved gas analysis during stability test. The equation of 
bottom of images: calculation of Faradaic efficiency.
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Fig. S7 XPS analysis for observation of Fe 2p of NiFe LDH based electrocatalysts under each 

condition.
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Fig. S8 Physically porosity characterization of pore diameter distribution of NiFe LDH based 

electrocatalysts. 
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Fig. S9 Cyclic voltammogram for measurement of ECSA of (a) NiFe LDH and (b) galox-

B:NiFe LDH.

The cyclic voltammetry (CV) was performed in the voltage range between 0.18 and 0.28 V 

(vs. RHE, non-Faradaic range). The linear slope was calculated by plotting ΔJ at 0.23 V (vs. 

RHE) depending on scan rates. The double-layer capacitance (Cdl) was calculated through the 

1/2 of linear slope valueS1,S2,S4,S6.

ΔJ = Ja - Jc, Cdl can be calculated following equation:

Cdl = 1/2 x d(ΔJ)/dν

The ECSA can be calculated following equationS3-S6:

ECSA = Cdl/Cs, Cs: The capacitance of atomically smooth planar surface in 1.0 M KOH 

electrolyte ranges between 20 to 60 μF cm-2 S3-S5. For calculation, Cs was configured at 40 μF 

cm-2 S3,S5.

Electrocatalysts Slope Cdl ECSA

NiFe LDH on Ni foam 0.9 mF cm-2 0.45 mF cm-2 11.25 cm2 ECSA

Galox-B:NiFe LDH on Ni foam 1.3 mF cm-2 0.65 mF cm-2 16.25 cm2 ECSA



S12

Fig. S10 Structural, morphological, and chemical characterization of galox-B:NiFe LDH 

electrode after OER stability test. (a) XRD analysis for observation of phase of galox-B:NiFe 

LDH after 100 hours OER stability test. (b) FE-SEM image of low magnification (top) and 

high magnification (bottom) of the galox-B:NiFe LDH. (c-f) XPS analysis. (c) oxygen 1s, (d) 

boron 1s, (e) nickel 2p, and (f) iron 2p spectrum.
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Fig. S11 Comparison of OER electrocatalytic activity at 10 mA cm-2 with previous reports of 

transition metal LDH based electrocatalysts (X-axis: overpotential, Y-axis: Tafel slope).
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