(19719

39 5 ( ) Vol.39 No.5
2015 9 Journal of Jiangxi Normal University( Natural Science) Sep. 2015
: 1000-5862(2015) 05-0480-64
( 716000)
/ ( Co-Ni( OH) ,/CCE)
. 2.0x1077 ~6.9 x 10 " mol * L™'( 249 pA o
(mmol * L™') ™) 6.9%x107° ~1.0x107* mol « L™'( 49.6 pA + (mmol + L™") ")
1.0x10 "mol « L™ 5s.
/ ; ;
106571 DOI: 10. 16357 /j. cnki. issn1000-5862. 2015. 05. 08
0 (Glu A.R. )
(A.R. )
1.2
12
1.2.1 ( CCE)
36
( CCE) 16 .
1.2.2 ( Co-Ni( OH) ,/
X CCE) CCE 2.0 x
. 10 mol * L™ Co®" +1.0x10 " mol « L' Ni** +
o1 3.0x10 7 mol * L™" EDTA +3.0 x 10~ mol * L™
K,Fe( CN) , +0. 10 mol * L~" KNO,
pH 1.8
1345 -0.20~0.90 V 50 mV ¢ s~
Co-NiHCF/CCE
CoNiHCF/CCE 0.10 mol * L™'NaOH
-0.20 ~
0.60 V 50 mV ¢ s
CoNiHCF Co-Ni( OH) ,
1 Co-Ni( OH) ,/CCE
1.1 2
3 : 1 avb.c NiHCF/CCE. CoHCF/
( SCE) CCE. Co-NiHCF/CCE 0.10 mol « L™
120150407
(2010JQ2005)



481

KCl ) a 0.44V

0.55V NiHCF

e b 1 2

12
X C

Co Ni 2

Co-Ni
80

a: NiHCF/CCE; b: CoHCF/CCE; ¢: Co-NiHCF/CCE;
2:50 mV * s~ 0.10 mol * L™" KCI.
1

2.2 Co-Ni( OH) /CCE

2 Ni( OH) , /CCE( a) .Co( OH) ,/CCE
(b) .CoNi( OH) ,/CCE( ¢) 0.10 mol *
L~" NaOH ) a 0.4V

Ni( OH) ,/ NiOOH
0.5V
CoOOH 0.2V
CoOOH/Co,0, 2

¢c 0.3V 1

" b o0,/

40

a:Ni( OH),/CCE b: Co( OH),/CCE ¢: Co-Ni( OH) ,/
CCE; »:50 mV *s™' 0.10 mol » L™' NaOH.

2
2.3
2.3.1
Co-Ni( OH) ,/CCE . 10~
120 mV * s~

120 ~1 000 mV -

S v ~
OH"
2.3.2
3. a b 0.3V
0.2V
3 N
a b
65.5V 62.0V 58.5V
0.42}
0.35}
SO.ZS-
0.21}
0.14}

.0 -1.5 -1.0 0.5 0

1 chaOH

Cxoon- @ ~2:0.01 0.05 0.10 0.30 0.50 0.70 1.00 mol * L.™".

3
2.4 CoNi(OH),/CCE Glu
4( A) Glu
a-b CCE 0. 10 mol *
L™'NaOH 0.10 mol * L' NaOH +1.0 x10 ~* mol *
L' Glu cy d

Co-Ni( OH) ,/ CCE 0.10 mol « L' NaOH
0.10 mol * ™' NaOH + 1.0 x 10 > mol * L' Glu
4( A) CCE
Glu

Co-Ni( OH) . /CCE-Co( OH) ,/CCE.

4(B)

Ni( OH) ,/CCE 4( B)

N CoNi( OH) ,/
CCE Glu
2.5
2.5.1 pH

pH 1.0 ~
3.0 pH
pH



482 ( ) 2015
0 100 200 300 400 500 600
t/s
a b: CCE; ¢ d: CoNi( OH) , /CCE;
B:i~t(cg,:1~6:0.20.0.40.0.60.1.1.1.6.2.1 x10 *mol * L") .
4 Glu
2.5.2 0.10 mol * L ™" NaOH
Co-NiHCF Glu 5
Co-NiHCF Glu
. CGlu !
. 2.0x107 ~6.9%x10 "mol * L' 6.9 x
Co-NiHCF Co-NiHCF 107 ~1.0 x 107 mol * L' 249 pA -
Co-Ni( OH) , (mmol « L") ™' 49.6 pA + (mmol « L7") '
1.0x10 " mol « L. ™! 5 s.
15
b |a
2.5.3 10l e
4
CC02+ /CNi2+ 22/1 90_>
2/1. it 0 i
-t
2.5.4 2 60 q
20.30.50.70.100 mV + s~
Co-Ni( OH) , /CCE sil
20 mV *s”' 300 600 900
¢/(10¢mol * L)
0 800 1600 2400 3 200
t/s
CoNi( OH)  /CCE . pH a:0~750 s:b:0~2200 s;¢:2.0x1077 ~6.9 x10 > mol *
1.8 cope loyas =211 15 L™ di6.9%107° ~1.0x10 > mol « L™".
20 mV * s, 5 Glu
3.3
3 Glu 0.10 mmol * L™ Glu
+5% 100 Ba’* Mg’ * . Ca™* .
3.1 NO; +Cl- 10 Fe’* . Cu’*
0.10
. : 0.20 ~0.60 V
. 3.4
Co-Ni( OH) ,/CCE Glu
0.53V 0.10 mmol * ™' Glu 10
0.53V RSD 3.3%. 30d
3.2 N Glu

5 0.53 Vv



5 : 483

4 8 Bai Hongyan Han Min Du Yuezhi et al. Facile synthesis
of porous tubular palladium nanostructures and their appli—

cation in a nonenzymatic glucose sensor J . Chem Com—

A mun 2010 46:17394741.
CoNi( OH) ,/CCE 9 El Khatiba K M Abdel Hameed R M. Development of
Glu Cu, O/Carbon Vulcan XC-72 as non-enzymatic sensor for

glucose determination ] . Biosens Bioelectro 2011 26:
3542-3548.

5 10 Muhammad H Asif Syed M Usman Ali Omer Nur et al.
Functionalised ZnO-nanorod-based selective electrochemi-
cal sensor for intracellular glucose J . Biosens Bioelec—
tro 2010 25:2205-2211.

11 . /

1 Zhang Xin Chan K'Y Tseung A C C. Electrochemical ox—
idation of glucose by electrode J .J Electroanal Chem
1995 386:241-243.

2 Zhang Xin Chan K'Y You J K et al. Partial oxidation of
glucose by a PVWO,; electrode J .J Electroanal Chem
1997 430: 147453.

3  Warner H Robinson B W. Digest of the seventh interna—

2014 38(1):1-5.

12 Yu Hao Jin Jun Jian Xian et al. Preparation of cobalt ox—
ide nanoclusters/overoxidized polypyrrole composite modi—
fied electrode and its application in nonenzymatic glucose
sensing J . Electroanalysis 2013 25:1665-1674.

13 Kumar S A Cheng H W Chen S M et al. Preparation and

characterization of coppernanoparticles/zinc oxide compos—

tional conference on medical and biological engineering
M . Stockholm Publisher: Royal Academy of Engineer—
ing Sciences 1967.
4 Wolfson S K Gofberg S L Prusiner P et al. The bioautofu—

) ) ite modited electrode and its application to glucose sens—
el cell: a device for pacemaker power from direct energy

ing J . Mater Sci Eng C 2010 30( 1) : 8691.

14 Qiu Ri Zhang Xiaoli Qiao Ru et al. CuNi dendritic mate—
rial: synthesis mechanism discussion and application as
glucose sensor J . Chem Mater 2007 19( 17): 4171-
4180.

15 . /

conversion consuming autogenous fuel J . Transactions—
American Society for Artificial Internal Organs 1968 14
(1):198=203.

J. 2003 16( 5) :395-400.
6 Wan B'Y Tseung A C. Some studies related to electricity
generation from biological fuel cells and galvanic celles in
vito and in vivo J . Med Biol Eng 1974 12(1): 1448.

7 Ma Yutin Di Junwei Yan Xue et al. Direct electrodeposi—

2014 33(5) :572-577.

16 Tsionsky M Gun J Glezer V et al. Sol-gel-derived ceram—
ic-carbon composite electrodes: introduction and scope of
applications J . Anal Chem 1994 566 ( 10): 1747-
1753.

tion of gold nanoparticles on indiumtin oxide surface and
its application J . Biosens Bioelectro 2009 24: 1480-
1483.

The Preparation of Co-Ni( OH) ,/CCE Chemical Modified Electrode
and the Electrocatalysis for Glucose

JIN Jun YU Hao™ QIAO Jinli
( College of Chemistry and Engineering Yan’ an University Yan’ an Shanxi 716000 China)

Abstract: A cobalt-nickel mixed oxide modified electrode( Co-Ni( OH) ,/CCE) was fabricated by using electro—
chemical deposition technique and electrochemical derivatization. The behavior and electrocatalytic activity for the
oxidation of glucose was investigated by cyclic voltammetry andamperometric method. Under the iptimum conditons
the oxidation perk current had linear relationship with concentrations of glucose over the rangers of 2.0 x 10" ~
6.9 x10 °mol * L. "'and 6.9 x10 7> ~1.0 x 10 > mol * L.™" respectively with the sensitivities of 249 pA * ( mmol *
L™') "'and 49.6 A + (mmol * L") ~'. The detection limit(3,) was 1.0 x 10 "mol » L™".

Key words: cobalt-nickel mixed oxide; glucose; electrocatalytic oxidation



