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Abstract — Oxygen-evolution reaction (OER) in alkaline media has been considered as a key process for various
energy applications. Many types of catalysts have been developed to reduce high overpotential in OER, such as metal
alloys, metal oxides, perovskite, or spinel. Nickel oxide (NiO) has high potential to increase OER activity according to
volcano plots. The exact mechanisms for OER has not been discovered, but defects such as cation or anion vacancy
typically act as an active site for diverse electrochemical reactions. In this study, nitrogen was doped into NiO by using
ethylenediamine for formation of Ni vacancy, and the effects of N doping on OER activity and stability was studied.
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N-doped NiO =vl|+= ethylenediamine &3t sol-gel ¥-8-2. 2 #|
zto] ¥ T}, Ni(NO,),6H,0 (Sigma Aldrich)E DI-water (50 ml)°]|
k3] =21 T nitric acidE 3 mL T8 5 70 °CollA] 30i-3F stirringS
7135} T}, Citric acid (Sigma Aldrich)$} ethylene glycol (Sigma
AldrichyE 1:4 (&5l tiR|$h= 7kt 5 70 °Coll 143E &<t T
stirringS 3FSICE Y772 ethylenediamines 715k, pHE 112
BEE §- A A8] 25 ~300 °C F2 0= ghaso] o A e e
W 10°CE] & FE 7FA AL 900 °CollA] 1ARFERE dA R E
&1o] 2% N-doped NiO 1= #2513t}

A Whgoll thgh S o) Ul S S Slal Sl
A7} AZE Qo) FE3 A7) ATAIS GA817] 2)81e] carbon black
(VULCAN® XC72R)S Zuff thu] 1:49] &= 371slo] A5 A
Z5130}. S0 2} carbon®] EEHE(10 me)S- ofl§hSof] F4kA]7] 5 Nafion
(80 pL, 5wt%, Sigma Aldrich)y= BFQIT 2A] % 7}8}47 sonication 2}
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< 913 rotating-disk electrode (RDE: 0.196 cm?, Pine Instruments)S A&
S3aL, Fuld = 6 uLE A=Yl =3 shod 1231t OERe]
st A7])shsk kg S A Pte} Hg/HgO= 242} counter S}
reference =0 2 ARE-E9131, 0.1 M KOH (99.99%, Sigma Aldrich)7}
As| A 24 AFEE Q) & OERFHS2 O,-saturated KOHT 4]
Z18 =] 9] © ™ potentiostat (Biologic VSP model)= ©]-24-3}47 scan rate
of 10 mV 571} rotation speed 1600 rppm2] Z7 0|4 K& potential
o] S HUTt.
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Fig. 1. XRD patterns of NiO and N-doped NiO catalysts calcined at 900 °C for 1 h.
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Fig. 2. (a) SEM image and (b) TEM image of the N-doped NiO catalysts calcined at 900 °C for 1 h.
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Fig. 3. Elemental mapping images of the N-doped NiO catalysts.
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Fig. 4. N 1s XPS spectra of N-doped NiO nano-particles.
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Fig. 5. Comparison of OER activity and stability between NiO and
N-doped NiO catalysts.
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