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PRI ER I e bR U A Ry — Rl 8 4 s ATk
Co,O, A AT I AR E VE . AL PR TS
P, JE P ARESIR, IEHCKEA 2 4 CoL 24 Co™
440", FAARNTAE 24> Co™ fl4 4~ 07, e
TN S AT BRI L ger U Xia S, Y. 4 PR
IR T BRIR TS 7R Co,0,, FEXT LT T
Co;0, MBS H AL 2240 I HLO, PR RE 52, 45
TSI H R Co,0, 5 AR Bl AL LLER IR Co,0, 1Y
K, IR Co,0, B HEAR A B A1) R BURE R
TR B, 2 H A2 A% 8 X HLO, il i R B3
b 211.5 pA/(mmol-L™"-cm?), £l Ky 0.04 ~2.88
mmol/L, # HFR>» 1.208 umol/L. H. Khadhraoui £ *!
K e - EE I s 7E 1TO (indium tin oxide ) BY ¥
Het b A K Co0, R, 3 3k 76 K % 75 (ceyclic
voltammetry, CV ) 1455 H: 0F 5% Co,0, 15 1 Hi 4 4
B L BER X HLO, MRS I RE, % HL Ak 2= A SR A X
H,0, K i 572 0% &y 1450 pA/(mmol-L™"-em®), 2tk
J5 A 0.05~1.10 mmol/L, #5 H R & 18 nmol/L, [F]
FEAL B 0 S AR PR R e e

A48 SR 7K #895 G R R Co(OH), HirgR 4,
PE— 28BS 2 Ak Cos0,, PLAIR Co,0, AHL
HEAIETEA B, BRI HLO, A2 AR -
RGWIIE T BRI E XS Co,0, TESLL K H,O, A&l
REMYSZIN

1 SCIGER S

1.1 EEEH

ANIKEAAL (CoClL6H,0) | k¢ (octylamine ) .
4 U TR T R A W W ( Nafion W ), db st i
JIRHEABRA A, RO (polyethyleneimine,
BPEI) . #HRZE}% ( dopamine hydrochloride, HCI-
DA), bt B A FRA R Sk (NaOH ) |
H,0,. JRER (uric acid, UA) , Bfi T35 ( B )
AR E; PUIRILERE (ascorbic acid, AA) , KESE
HEAL2E R R v

4 W+ B % 8% (SEM) , TESCAN MIRA3
LMU A, $EZEH (hE) HRAR,; X GA
441 (XRD) , Model D/Max-2500 %!, H 7 Rigaku
oSl HARSE T RS, CHI440C T, bR %%
HIRAH
1.2 #HabE

FREL 2.4 g CoCl,6H,0 ( #J5 ()4 A 10 mmol )

T 10 mL /K, i R R 1 mol/L Y CoCl, %
Wi; ¥ 3 g BPEIAT 15 mL /K, FoE B kEh
0.2 g/mL Y BPEL iFK . SETEIRBTN 20 mL (9 S N
HFURYMA 10 mL 43 F7K . 2 mL CoCl, (#Jiiiy
2 mmol ) %A 300 uL BPEI %50, k3t BlgE A
95 CAET; RIGHRAMWTIMA 1 mL e (Y
5 6 mmol ) , ARZEIEFEIFRRLL Y 60 min;
Je B VR IR b, FRAE 60 °C ELZ5 TIA h 115
12 h, HFIKL (S Co(OH), ByAFE . K5I AYRTIR
& Co(OH), BTz, LIS °C /min [ R FHE
ZYCETREE (200, 500, 800 °C ) FH-4EHHZIEE 10 h,
HEB A Co,0, Bk

KRGt RE, SERE S KR R OH, JEfT
TEERUP Y Co™, F3EIMLL {4 Co(OH),. FFEIRE T
JBtl7e Co(OH), 138 2 £ Co,0, MYk NN F

CH,(CH,),NH,+H,0=CH,(CH,),NH; + OH™, (1)
Co™ + 20H =Co(OH),, (2)
6Co(OH), + 0,=2C0,0, + 6H,0. (3)

1.3 Co,0,/GCE {&fi fL ] iy il &%

BimR A% ( glass carbon electrode, GCE ) HR T
4 0.05 pm EALER IR (a-ALO;) #EATIE, e
% GCE R S ; B OELr i GCE MK A
ST, CEERBAEERE, ARET, W TR
1 Co, O, Wy A M FF 0 BT /KI5 1 3 /L 1277
W, FRWARI S pL 7R 51 R T GCE £,
CLAMT T T8 ARG ARG FREL 2 pL i 0 50k
0.05% 1) Nafion ¥ I T1& i b4 £ GCE i, H
SR, 154 B Co,0,/GCE, 4354 4 4 200-
C0,0,/GCE . 500-C0,0,/GCE. 800-C0,0,/GCE.

BHif % Co,0,/GCE il i Ae &l 1 iR
1.4 RSN

FHAH T BB AR AR S R A X
LRATEMU AR i AR BRI A s A Ak A Sl
B b A RE, R AR R, SHHch
WA R (saturated calomel electrode, SCE) ,
XFHLR R Pt R, TAEHLECH Co,0/GCE, HiLfi#
W& 0.1 mol/L ) NaOH ¥ i ; 754 Jt H0, /A 7E 1)
NaOH HLf# i ( Bt 0.1 mol/L ) th, HL
728 0~0.8 V, HLAL T A HE Y 10~100 mVis,
FATERMRZE L TAE A A 0.6 V S, ATt
A2 B TR AR, A T AR S B0, MR
HOEST G5 Y& i e K 8
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Fig. 1 The preparation process of modified Co;0,/GCE electrode
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Fig. 2 XRD patterns of Co(OH), and Co;0, calcined at
different temperatures

M 2a 0] LA F Hi, Co(OH), 7£ 20 y 19.1° %
PR R A R B AT S0, 7E 32.4° , 37.8°,38.5°, 51.3°,
57.9°, 59.8° 1 61.6° tHEL T 55 (AT S04 . DA I fir i
A3 BN T Co(OH), ( JCPDS No. 45-0031 ) (001 ) .
(100) . (101) . (002) . (102) . (110) .
(003) A1 (111) Fhid. Z3f 200 CHEHEIE, Bk
6, OBy 21 €628 B E 5, XRD i 2k b B 2 A8k
(W 2b) . 1£19.3°,31.8°,36.8°,44.9°,59.5°,
65.6° B T Cos0, FIRTEIE, 435It Co,0,( JCPDS
No. 42-1467 )f( 111 ). (220) . (311).(400).(511)
F1(440) fiEr, FUFTHIE R R Cos0, flifA;
FEBAT K 2 U Co(OH), Fll CoO 25 2% it i 417 i 06,
VLA 2 T H A 4id i) Co,0, dbiA . HASEE R,
Bl BRI P TR, TSR S TR S, HIF
S Cos0, MY, UEBH I 5 6145 19 Co,0, AbiAk
SRR E VRS
& 3 M ETIR A Co(OH), Fll 2 AN [] i B 4B b ) 15
F[¥) Co,0, 1 SEM [,

a) Co(OH),
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d) 2 800 CHEEM Co,0,
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Fig.3 SEM of Co(OH), and Co;0, obtained at
different calcination temperatures

F [ 3a A[ 1, Co(OH), i 4 f /ST FRahfa
B KR 4~15 m Z[A], JEEETE 200~800 nm Z [,
22321 200 °C (DLEE 3b) 1500 °C (WL 3¢) MBS
1) CosO, 5 IRFEE 7S I8 otk gty , ROy kA4
W1 AE Ak, HRATLUAE Y, iR 200 C Ak
Co,0, FMFFIA~EZHRI G . ZYRAYT A AT RESE
FAEABBE L FEH Co(OH), Y 2% 18 48 fh 43 fi 1= A= iy 7K
RIS, KR BYR LS ST I fE—E R R 3
AR Co,0, MR, I ERAETE Z M iE AL AL
253k 800 CHBEEE (WK 3d) , H IR Co,0, fE1ERS

AT, FmieH IR H 2R S5, (AR
TR RIFLEE . X AT RE 2 AR o =
FE b 289 O 8 25 i 5 DR IR R SR, 2B AL
45K
2.2 HLEMHRERTE

T WE5E Cos0,/GCE By HLAL 7 PERE, R TG PR
PRAATEATINR, AFEEM R CV #iZaniE 4 fir
N MR 1) BB HO0, MR 10
mmol/L; 2) HAYEE K 0~ 0.8 V; 3) HHH RN
50 mV/s.
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Fig.4 CV diagram of
different modified electrodes

# A
&l 4a AT, ZEVEEEH 0.1 mol/L (%) NaOH YA

i, MR 200-Co,0,/GCE 1E 0.628 V A — B #ff

RIS RN (Zaihk) , KOV aTERR

CoOOH + OH == C00,+H,0 +¢7; (4)
W 1,0, 5, B Co,0,/GCE Ay A Ak g4 H i
AU ErEen (BiEhk ) , Hw ] F£onh

2Co(I)+H,0,+20H — 2Co(I)+2H,0+0,; (5)
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FEAE T R BB S 0 Ak S, UEBH AR GCE il
Bt A% Co(OH),/GCE Xf H,0, Ff-JCHa i, Hi ATl
Co,0, JERFH Ak 225825 AT LA TR HLO,.

Hi /&l 4b AT AT, ZEASIRIEREIEL T 15 20 B s ik
Co0,0,/GCE H, &4 Hi 1% 200-Co,0,/GCE F) 4 Ak It Hy,
Vs, Al BRI X Co,0, B HLO, HLAL2F 61
REHA IR,

DL A& i B #% 200-Co,0,/GCE M43 B3t 4, il i
U R, ST AR ARG o AR A AL
SH2EAT . ANFERGEEE T (10~100 mV/s ) &
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Fig. 5 The electrochemical behavior of 200-Co0;0,/GCE
in 0.1 mol/L NaOH solution

HI &l 5 AT, AEUARIE AR DR IARIAE LG Y R/ N S 4
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200-Co,0,/GCE HI M 11 [ b iz — > B A 47wl ol

R RN, BEETE AR, AR L
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JIFo GG, e A P,

Sy 5 B HL A 200-Co,0,/GCE Kl H,O, 41k
RESH, ABFE R G R LTI e 85154y 2%
SEHLFIA Y AE 5 H0, MR RYLRMESC R, Mt as S an
Kl 6 Fits .
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Fig. 6 Linear relationship between
concentration of H,0, and the peak current

R 6 il 1. 1) 24 H,O, ¥k % %7 . 1 mmol/L
HAINZE 15 mmol/L, WEHLR(E W I, X
B T &M % 200-Co,0,/GCE Xt H,0, Wk A 7 &
Wi o 2) ERS RS 1~15 mmol/L JEFEI P, WEHE i
SR RIFMZME LR, 3) 160.6 VIMINHE

JEF, 1R ZRH (NaOH i W E 4 0.1 mol/L ) ¥
I H,O, B, HL A5 S o & U R, i HO, 1Y
W ORI, LR BB HLO, A %5 1 rL ik T
4) 16 i B % 200-Co,0,/GCE 7E 8 i% #e £ 0.01~0.20
mmol/L 22 [8] W v L, i 5 H,0, #e i 5 B B U iy 2R 1k
KF, HLPERA RN I=61.8657C + 24.8582 ( R*=
0.9940) , Hrp 7F/RmN T (pA) , CFx H0,

F A ARG 2R etk A R, Tk — 21
200-C0;0,/GCE X} H,0, ¥ B A5l s IR (LOD ) ,
% K6 M FRAE M 6.53 pmol/L ( S/N=3, LOD = 34/S,
Hrp o KIORTESS FHUAR R P i 10 YAl s
HEZE, S FRKIEMZERRIE) | REUE N 875.66
pA/(mmol-L™-cm?), Wi i[5 (B /NF 5 so FEA 5
ELAHE R Co,0, M PEREFATILEL, 45 R a1
JirR. HERATAL, &1 A% 200-Co,0,/GCE F 1
BAVR A SR AR AR A I B . 3 3 % L CO,0, 1Y
RSF, A& HL #% 200-Co,0,/GCE H1 14 Co,0, R~} it
I8 K FHA SRk Cos0, IIRSE, RSFEKH Cos0,
WORCH A BN LR AR, H 58S T ST, AT
FEILH BAR A R B RN A A I BR

F1 Co,0/GCE 5B1RiER H,0, 140 & 4% #8145k Lb 35

Table 1 Performance comparison of 200-Co,0,/GCE with previous H,0, detectiom electrodes

Bt R ORI ZE LRPEE R /(mmol-L™) Kt BR /(umol-L™) REGSE /(pA-(mmol-L™"-em®)™) 2k
Co,0, NPs /GCE F/h: =10 nm 40%107°~2.2 0.105 959.79 [16]
Co;0, /GCE K/h: =130 nm 0.05x 10°~1.10 0.018 1450 [21]
KIN: 4~5 pm 5
C0,0, NCs /GCE JE . 40-50 nm 0.1 x 10°~2.0 0.28 [23]
K/N: 4~15 um 5
200-Co;0, /GCE JLE. 200-500 nm 0.01~0.20 x 10 6.53 875.66 AL
16 i 1 % 200-Co,0,/GCE X % UL T Ht ¥ Hit I 125 =
. . = g
Il fiX (ascorbic acid, AA) . % [ }% ( dopamine, 00 = 5 2 Z
DA) . IR (uric acid, UA ) fmi R 5L 4N 7 . 5 EOE 3
o < C: é E g o
ol §22 2 : A
< : E E E SE 2r b
b= g s 2 £ <
2 55 l l l l . . . . . .
0 50 100 150 200 250 300 350
] /s
asr b) ¥EEH 0.04 mol/L BT
7 &M R 200-Co,0,/GCE M T &

35

50 100 150 200 250 300 350
) /s

a) WJE R 0.02 mol/L T4t

Fig. 7 Anti-interference performance of 200-Co;0,/GCE
Hi[&l 7a AT AL, & HL B2 200-Co,0,/GCE XUk B
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Preparation of Co;0, and Its Application in Electrochemical Detection of H,O,

XU Lijian, ZHANG Ling, TANG Sijia, TANG Zengmin

( College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Herein, the cobalt hydroxide is firstly prepared by hydrothermal method using cobalt chloride

(CoCl,-6H,0), polyethyleneimine (BPEI), and octylamine. Then, the Co;0, is prepared by thermal decomposition of

cobalt hydroxide. The Co;0,/glass carbon electrode (Co;0,/GCE) is fabricated by dropping Co,0, suspension on surface

of GCE and is applied to detect the hydrogen peroxide (H,O,) through the cyclic voltammetry and timing ampere

response. The effects of calcination temperature on shape of Co;0, and performance of Co,0,/GCE to detect H,0O, are

systematically studied. The results demonstrate that the Co,0, prepared at annealing temperature of 200 C presents a

hexagonal nanoplates shape and the 200-Co,0,/GCE shows the highest response current value to H,O,. The current

response of the 200-Co,;0,/GCE has a good linear relationship with the concentration of H,O, in the range of 0.01~0.20
mmol/L, the detection limit is 6.53 umol/L (S/N=3), and the sensitivity is 875.66 wA/(mmol-L™"-cm®). In addition, 200-

Co0;0,/GCE also shows a good anti-interference ability for H,O, detection.

Keywords: Co,0,; H,O,; calcination temperature; modified electrode



