524 %1 THIFERFFHROE R F R Vol.52 No.l
2024 % 1 A Journal of Henan Normal University (Natural Science Edition) Jan. 2024

LA Al S e A S R

KRR CuCo, Oy YA BR B WA PEREDTF 52

= &K, # K AR
GBI K2 62 A T2 B TR 95 453000)

FE TR R TR NG5 O A TR L A i 1 T L K B R U R
(CuCo LDH) R BRAA , 525 w5 0 A 1 7538 S 32 Ak CuCo, O, A8 Ak 1122 48 1k 1) i HLRE 2% 10 A )2 18] B G A T H
fiff IO ) T8 430 EBOUR B 5 LR T O 5 B B8 R 10 AH 4B 42 B AL S A O Re R S M L I A T e AL R Ak R T E Al
BT % CuCo, O,-1 B A R AF M BT 8 5 B COER) {3 P, 7 1 mol « L™ KOH H fiff 5T . Il %5 B
100 mA « em™ 2 H3d B4 () 24 362 mV, OER 59 /R AR N 112.2 mV « dec™ ! 43 50 h B3 F e A 9038 L 5 £ 55
Fos  th Won i R R e . A ME OER s 4 Ak A B TR S T il 47 07 4.

KB XA B A ALY s BT E I 5 AL 5 K

FESES:0643.36 XERARAERD A XEHS :1000-2367(2024)01-0034-08

SRR — P = B R BT Y AR VR A, T TR BH BB L XURE S 1] BKRE VR 04 6if A7 L 5 1k RT R R
FHE 2 S A A 2 0 RS = SR oA Ok F A A LA, DA SR A R Tl i R R L RR AR b
734 AR TR L GRRE AT 43 R K S NS S K S A A AR A SR VP I L A P R AR HE Y i A
T T e K A A e A IR T AR AR L AR R AT A Tl AR R A T R L B S T 48 5
T8 R S R ) W U R T B R T R 1) R Ty ) 22—, A B 3 G V. HRL AR K EL AT HLRE R 3R R T
P SRR S R R AR R R RT A i R AR BT A BT R COER) AN 22 g Horfr OER 95 K DU
T SN S SN Bh 2 N A T 2 RE R R R P ORI R BN R 8 OER i Ak 3R 2 U 1Y
T &

RuO, 1 IrO, J& OER B4 B b5 (0 H AL R 2Z 6 T 5= &8 W IR A R R LBt RS
TG Ja A )2 F T HE A AL e A SR AR R AR AR N OERMY . — R A8k R &) Akt VAR
et wAR T B BT 2 T AE R 48 OER AL A, Il ad s P A5 IR DY T R B
[ 1107 Bl TR O A R R R R A T AN R L A T BN SR b & TR Bk T e R r R
Vi) 1) P 757 i % 181 15 2 LA 25 A F A T PR A A T R A5 20 v [ A ) o 7 4 D A6 1 W B B R A
T F fof T 8% 3 77 2 B AR OER 16 Ak BE Ko ad B () o AT A5 RCHE v Hi i 7K 7 S0P REL AR W A A U 4 )8 1k
Yy — 2K T L RAE M OER L) g5k il -2 M &8 5 4 A Ak SO nl i 10 i 4 JL AT 437 A1+ 3
&85 6 A SRS AT B /N TR LA 36 R 2 AR, Hep NN L MO, 1" S b &8 J B e S ik 1R

Wofm B #5:2023-01-11; 48 @ H #§:2023-01-29.

BEEUIE : HR AR RS (51802084) s 1l B4 H SR FE7 5 42 (212300410363) 3 0] {4 195 4 S At F 5 % 1 (20Z2X005) .

EERE A (BEEE): B AK Q977 —), 55 T pg g B, T 9 K 2 3082 W 58 7 1) O B AL 2 % BE X A A . E-mail:
zygao512(@163.com.

SI R AR K W 49K R CuCo, O B985 BB AT S P BE RIS LT L30T /g Ul R 2 2 4 (SR B 22 RO 2024, 52(1)
34-41.(Gao Zhiyong, Hu Zhangiang.Synthesis of CuCo, O, nanoflakes for oxygen evolution reaction[]J].Journal
of Henan Normal University ( Natural Science Edition), 2024,52(1):34-41.DOI:10.16366/j. cnki. 1000-2367.
2023.01.11.0001.)



%18 B &AL F AR K AR CuCo, O, #9 8 R BAT Rk 8 AF 52 35

TRARENZE. Y e, BUER T HHEET 1.2 BV R R Y P AR S A AR T o E
2 T RN B 5 B A B 2 0 OB HEAT , AT B AR R A OER PR 6B 38 i 42 4 4 & o0 2 15 22 U~ U i 1k
AL AT LA RO 2 TR AL A5 o0 828 e, B0 L o5 07 38 | 4 - SEUREE 1Y LA 1 R AR R A AL A g P
A R A B T B, A R S OER #4E 5 #.Co, O, J&— Rl 3L B (4 2§ A A AL . BAT K IF OER 1k
AEsCu MRAEMEGY P —EIH 2 &5 Cu B A Cos O, FEIE B4 8 B AL (CuCo, O, A 21k
T N AR Co A7 05 1 HL A 78, 3545 R OER AL 76 1. 1F— 25 38 2 4 Ak 700 0% 350 00 42 06 4k o7 422 ok 2 1 X
FIL 50 o %%, 7T B R 5 452 5 OER fA6PE B AR A v A K 3005

AR S A K BN R I L A T CuCo. O 94K B Ak 75, I F OER fiEfL. 15 25 T H R )2 450 &
Fw MR O BIIE 20 T 70 BE 4 AL 2 vl Ak~ 305 1 1o REURN R A e i 5 A% S0 o, FRAIS o i PR S g 3 %
[7) Fsf B A5 47 B A e s o T VR v 0 PR AN OER AL H . AR T/E AT Sy i PR B OER #E AL F 19 4% 1142
HERT AT 5 %8 . A SR AE W i /K S ST 45 T AR A R AP e

1 LIS ES

1.1 EAFIAH&E

FREX 15 mmol Co(NO;); « 6H,0(4.36 g) M 15 mmol Cu(NO;), « 3H,0(3.62 g), & T 30 mL £
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Fig.1 SEM of CuCo,0,-1(a), CuCo,0,-2(b), CuCo,0,~3(c) and EDS of CuCo,0,~1(d)
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Fig.2 XRD patterns(a) and Raman spectra(h) of different CuCo,0, catalysts
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Fig.3 Survey XPS of CuCo,0,~1 (a) and high resolution Co 2p(b),Cu 2p(c),0 1s(d) XPS of different catalysts
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Py Tl 0 A A L 42 B T S 0 T ELRE A e R AR A B LR L X OER K 48 BB AR H.

YKFXFR AL LR CuCo, O, MZALEEHM , Co T0 R W E M A LUK R O B Fa R 1 T oo, 128
X4 & E AL A AR S PERE OER A6 ), 42 & H A 7K ™ 0 BE B 0% IR, R ] = R R T IX 28
CuCo, O, Ak L 77 B 1 FL A 5 0 A9 OER PEBE. B 4 () L8R T 3 A~ MM #E 1 mol « L' KOH AL f# i & &
5 mV e s HEA LSV ML, A WARALE 1.45 V FEHE (30—~ 89 19 S X FZRIE T Co.Cu JTTEM
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Fig.4 LSV curves at 5 mV ¢ s'(a), Tafel plots(b), \yquist impedances of different electrodes(c) and V-t curve of

CuCo,0,~1 electrode at J=10 mA * em?(inset:LSV curves before and after V-t test) (d)
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SN B AR AR 3 F A — FL AR T 5 TR P e A RS FELBEL (R O, LB OER WY ME 5 & B2 L R /N U WY B 5 4 e 3 57 T
RSV 3 A AR B BET EEZ T R ARYERIIE A . CuCo, O,-1.CuCo, O,-2 fil CuCo, O,-3 MM HY R . 4>
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Tab. 1 The comparisons on overpotentials and Tafel plots of Co,Cu based catalytic electrodes

Catalytic electrode 710/mV  Tafel slope/(mV « dev ') Ref. || Catalytic electrode  710/mV  Tafel slope/(mV « dev ')  Ref.
Ca-CuCoO; 470 96.5 [25] CuBr/Co@CuO 270 66 [29]
CuCo; Oy 220 92.5 [26] Mn-Co304/S 330 68 [30]
CuO 320 215 [27] CuCoz 04-1 243 112.2 This work
Cu0/Co3 0y 450(7s0) 42 [28]
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Fig.5 CV curves of different electrodes within non-faradaic potential region at 2~10 mV * s'(a—c) and

corresponding AJ/2 vs scan rate plots(d)
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Synthesis of CuCo,0, nanoflakes for oxygen evolution reaction

Gao Zhiyong, Hu Zhanqgiang
(School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: The manipulation of morphology and structure, as well as the optimization of surface characteristics of cata-
lyst are significant tacticses to enhance the catalytic performance. In this work, CuCo, O, catalyst with cross connected
nanoflakes structure was prepared by one-step hydrothermal synthesis of copper cobalt bimetallic hydroxide precursor (CuCo
LDH) followed by high temperature pyrolysis treatment. The rough surface and the inter-flake voids within the as-prepared
catalyst facilitate the sufficient diffusion and adsorption of electrolyte, meanwhile, the superficial O vacancies can regulate the
valences of adjacent metal sites and increase the conductivity, these surface features are conducive to electrocatalytic feature.
The typical CuCo, O,-1 with optimal elemental composition owns good catalytic activity for alkali oxygen evolution reaction
(OER). In 1 mol « L™" KOH electrolyte, the overpotential (%) achieved at 362 mV to arise response current density of
100 mA + em™*, and demonstrated Tafel slope of 112.2 mV « dec™'. In addition, the » maintained unvaried upon 50 h of
chronopotentiometry test, showing the fine catalytic stability. The current work provides a feasible solution to design efficient

catalyst for alkali OER.

Keywords: bimetallic oxide; oxygen evolution reaction; electrocatalytic; water electrolysis
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