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AR S5 i FHAR ) 249 S 40 8 4. Ho i, S UK B il R 46 (Co(N Oy, « 6H, O, 4B =99.0 %) Fll S 7K 4 il R 45
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Fig.1 SEM image(a), XRD pattern(b), FTIR spectrum(c) of

precursor prepared through solvethermal process
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Fig.3 SEM image of NiCo-300(a), TEM image of NiCo-400(b), SEM image of
NiCo-500(¢) and HRTEM image of NiCo-400(d)
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Fig.5 The clectrochemical OER performance of samples anncaled at diflferent temperatures
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Tab. 1 The OER overpotentials of NiCo, O, nanocatalysts prepared with different methods
AL il & 2 Ak e o i TR ) A mV '
(mg+ cm ™ ?) (j=10 mA *cm ?)

3 D NiCo: O, 180 C 7k #4,350 “CiR k 0.318 1.0 mol/L. KOH 381 SCHik 6]
NiCoy Oy 175 i 37 J5 & 200 CHFI#4, 350 “CiRk 1 1.0 mol/L NaOH 290 SCHKLS]
NiCoy Oy 44K J /30 vk 5 100 “C k#4350 “Cil %k 1 1.0 mol/L. KOH 290 SCHRL9]

NiCoz O, @NC f MOF 550 °C 350 C 1k 0.248 1.0 mol/L KOH 296 k[ 20]

NiCo, 04/ A i 150 °C 7k #4 0.28 1.0 mol/L KOH 308 k[ 21]
NiCoz O, /MXene 150 °C 7k #4 0.255 0.1 mol/L. KOH 310 k[ 22]
£ 4l NiCo, O, 150 ‘C 7k #4,350 “CiR k 0.708 1.0 mol/L. KOH 325 SCHk[23]
NiCoz O, 44K HPTHE L350 CiB Kk 0.28 0.1 mol/L KOH 340 SCik[24]
4R NiCo, O, 120 ‘C7K#4,350 Cil k — 1.0 mol/L NaOH 350 SCHk[25]
NiCo; Oy /GNs 180 “C/K#,350 ‘Cik k 0.255 1.0 mol/L KOH 383 SCik[26]
NiCoz 0,4-400 180 “CH# I FA 400 “Cil k 0.5 1.0 mol/L KOH 312 A3

R T VR B AR KR R e AR Ak 1 BB AL Xt AR A ARk B R AR S T T B AT T S T Ak
240 VT ARURD B M R B Ak 2 B, )2 L ZF (Electrochemical double-layer capacitance, C ) i 1E L 56 &
PRIt AT A 3 % B 3 A B B LR 23 LS TR /N G 3R R 43 A R B A Ak M B S [ A TR LI 6 Cao) R AE IR
T 55 P B L PR DA AN [ P R A S R0 AR 2 R o e DN 5 R AR A X T 3 AR R Y L R R R
H1.2~1.3 Vi@t B ok 1.25 V Ab i iy 25 BE A . L5 75 B AN 6 () 1« HL i 2% - sl "I R PE R R
HrP EHA AR 2C 0 A 6 (D H ] LA NiCo-400 b 28 434 2 B 5 T G Al 2 8 3B il Ak 5 L 158 1
NiCo-400 H B A4 b ELAT S5z i 1) R Ak 2 306 4 3 TR o5 17 | £k 2 06 M 3R TR NiCo-400 16 1 RE AR F L Ath
HL A A Ak ) T B SRR 2 — TR s L B 6 (D) o m] DA Y, Bl 3R IR B 19 T 5, C o 1 B 5638 n s s/ 1 A2 4k
X —Z5 R 5T XRD,SEM FE R RAR M 45 R 02 —Bny, FRUTIE JGREE & T 400 °C B 1650 B k)Y 2 6%
F14) 2 TET 35 1A AR A 0D S SO A b 1 B AR 22

SR Tk — 2 B g e A A R RS AR A 2 1R AR Ak Sk E A A BT S0 RS Y H A A B EAT T Raman
FAECE 7 45 Rl LI S A B4, B8 >1 000 e AP0, 43 B2 T 1 332 fl 1 578 cm ' A
AR B BN 0 L 6 R Bk Y D AL G, X T A R Bh i R R UE T S R SRR R AR ) — AR B <
1 000 em ™' 1y — 414k S 0EXT R NiCo, O, MRS, /R T Co— O Fl Ni— O B[R R gh B =, Horuo w7 K
FAE 467,514 F1 669 cm ' 20 B NiCo, O, B E, o Fo il A1, 3 MRS X 1 OER KBIRTE 3 4
WA B E, IRSNEN R 10 em ™' A IRSVIENIERE 15 cm ™', 185 em™ "4 Fo MR Zh 4T 28,514 em ™!
b ) Fo, 4 S AR A7 LT A AR 3K — 55 R 5 22 Fi SCHR A8 25 2R — 3K, B, A AL IR 3l e 457 (9 W F W] LA A Oy
NiCo, O, 44K FIURE ) 4 2K RUH 5000 % He AT i Ak 0SS 3 A4S Al b4 ) 1 7 2 08 ] L& 31 NiCo-400
HH R H 2y 088 iR S5 553 18, I A4 1 52 I 5 4 R 1) 485 o BE T e
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Effect of annealing temperature on oxygen evolution

properties of NiCo,O, nanomaterials

An Xiuyun, Chen Linfeng, Hu Qiubo, Zhu Weili

(Department of Mathematics and Physics, Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: In the process of electrocatalysis, the anodic oxygen evolution reaction with slow kinetically impedes the effi-
ciency of hydrogen evolution by overall water splitting. Therefore, it is necessary to prepare efficient and stable oxygen evolu-
tion catalysts. NiCo, O, nanoparticles were synthesized via a facile solvothermal method with subsequent annealing process, and
the effect of annealing temperature on oxygen evolution properties of NICO, O, nanomaterials were investigated. The struc-
tures, morphologies, and electrochemical properties of the samples annealed at different temperatures were investigated by
XRD, Raman, SEM, TEM and polarization curve tests. With the increase of annealing temperature, the crystallinity and parti-
cle size of the samples are increased, while the electrochemical performance appears a trend of increasing firstly and then de-
creasing. The material annealed at 400 “C affords a small overpotential of 321 mV to deliver the current density of 10 mA/cm?®,
which exhibits a higher catalytic activity than the samples annealed at 300 ‘C (422 mV)and 500 °C (450 mV). Besides, the oxy-
gen evolution reaction performance of the sample annealed at 400 °C is stable for more than 30 h in 1.0 mol/L. KOH. NiCo, O,
annealed at 400 “C has relatively optimal performance mainly due to the crosslinked nanoparticles structure and high electro-
chemical surface area, which can provide channels for mass transfer and rich active sites for redox reaction.

Keywords: NiCo, O, ; electrocatalyst; oxygen evolution reaction; annealing temperature
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