MK EmBHL

AT or-Co (OH) » 3K A1 RRBAR BRI
T AL

Xl 5
(] R ERERAR LA RS, AR+ 528400)

HE: KA AR, @i — 8 wRAk AR MR BRI A K AR WR R, MET BIEARE, FIRT
H3t NO, B FoyapE fTh, L7 Bk ME NO,y B-FoybibF ik, ididdasghF 2445 (Scanning electron microscope, SEM ).
#e =3 L% (Elemental energy spectrum analysis, EDX ) Fed AL KT AT 3RIF 69 24 RATFHG T $hfott e AT RAE, S—F AR K
A WAL PAEAS T NO, & F 89 AL FAT AA ARMLHIE ., £ RKP, Fl—RE NO, B TARF 124t B L5 & ifrm & o s IE X A
133 Co(OH),/GCE F- 44 d.4b. 32 1342 A M 42 %) . Co(OH),/GCE 2T NO, & F/EHL T BAF ¢ AR AL, K R4 55 B 24 1~15 mmol/L,
KRFEA 029 mmol/L (S/N=3). A5 B EA kA& HALERAT. SRR NEN B4 E, S8 F RaE eI pthid
.

KR AR B TANERE

NEES: 1673-9078(2020)08-309-313

Modern Food Science and Technology 2020, Vol.36, No.9

DOI: 10.13982/j.mfst.1673-9078.2020.9.0674

Rapid determination of nitrite by in-situ growth a-Co(OH), nanosheets

modified electrode
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Abstract: In this work, cobalt hydroxide nanocrystal sheet was prepared by one-step electrodeposition with cobalt nitrate as a precursor.
The electrocatalytic behavior to NO, ion of cobalt hydroxide was studied and the electrochemical sensor was constructed. The morphology and
properties of Co(OH),/GCE were characterized by scanning electron microscopy (SEM), elemental energy spectrum analysis (EDX) and
electrochemical techniques, and the electrochemical behavior and electrocatalytic mechanism of NO, ™ ion were rapidly detected by the modified
electrode. The results show that the same concentration of NO, ion has a proportional relationship between different scanning rates and current,
and the electrochemical process of the Co(OH),/GCE interface is controlled by adsorption. Co(OH),/GCE showed a good electro-catalytic
performance for NO, ions, with a linear range of 1~15 mmol/L and a detection limit of 0.29 mmol/L (S/N=3).The sensor exhibited rapid
preparation, good catalytic activity and easy operation, which is suitable for rapid field screening of nitrite.
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Fig.1 (a) SEM of cobalt hydroxide nanosheets; (b) Elemental
energy spectrum analysis of cobalt hydroxide nanosheets
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Fig.2 Schematic diagram of electrochemical detection of nitrite
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Fig.4 (a) Cyclic voltammetry curves of cobalt hydroxide
nanosheet modified electrodes in 0.01 mol/L phosphate buffer
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Table 1 Nitrite detection based on electrochemical method

AR KM A FR Bk
FRARIT BACHBERE AR 0.05~10 mmol/L 20.8 mol/L [24]
ARG BB AR 10~100 mmol/L 2.006 mmol/L [25]
SRR KE 0.001~2 mmol/L 0.29 mol/L [26]
B2 1~15 mmol/L 0.29 mmol/L AT

K HTEHRZ IR T T Co(OH)2/GCE Xt
NO2-HI M ERE (B 5). MK 5a ifLAE Y, B
NO2-WEHI N, Co(OH)2/GCE Y FE 7T M . Fifi 2 14
Ko BEFR, SN NO2-#K 5% Bl AL
WMIFATEMRE, 4550 B/ RHELE 1~15 mmol/L 1
JaE N 2R IR R (B 5b), FrxtRifZk
PE 7 FE N 1075 V=42.48566+5.81945xc(NO2-)

(R2=0.996), IRy 0.29 mmol/L (S/N=3) I,
5 ERIE R A L, B R (i D.

2.5 iR e

800
700 -
600 -
500 |
400 |-
300 |
200
100

0 L 1 L 1 1 L
0 50 100 150 200 250 300

Time /s
B 6 Frbl&ERRESTES 1 mmo | /L T AEEREL AUREER L2 0M R
PRIELSNR, BERO0.75 V
Fig.6 The sensor was continuously tested in a phosphate

Current / pA

1 J
350 400

buffer containing 1 mmol/L nitrite at a voltage of 0.75 V

312

FELBI P A R 2 R M A SRS PR RE A 2RI R
K P AR 22 i 2R AT [F) — s AR 0 2 ki 4,
0.75 V "1 Ffroxs I () LB A BRI FE 3EAT 70
HAMERL. AT EINEMHRE AR AR E
PR e FHAEAE FELE 0.75 V %A1 TR R F AR AT I
(] FLIAD B Ze DK, LRI 400 s, RIS S IR T
B — B X U W b A IS B R AT AR E T
T A2 B D ) 5K

3 #Zig

KA A A B 9K 7 BRI R AR AN DU 1
HR S T o is, (RIS L IR I gl 45 i 4 v
T HARER T LLER TR, R T A PR AR B8 R Bt o
JI ] 28 1) A SR 280 NV 9 5 RS W A T R 1
HLAL A N, SEEL T 1~15 mmol/L i il N TP AR 21
(PP TR o %A% B T SRR i 4%, T
JriER R rERE, AN T 5 min, R
A AR 2R A R R P PR A DU 8 1 R AR A

AH Lk

[1] B 5 w4 S 55 IR 3h b A5 RS i Ji il g
[J1.53Hr462%,2018,46(2):147-156
MAO Yan, BAO Yu, HAN Dong-xue, et al. Research



(5]

(7]

(8]

(9]

[10]

(11]

progress on nitrite electrochemical sensor [J]. Chinese
Journal of Analytical Chemistry, 2018, 46(2): 147-156
Croitoru M D. Nitrite and nitrate can be accurately
measured in samples of vegetal and animal origin using
an HPLC-UV/VIS technique [J]. Journal of
Chromatography B, 2012, 911(none): 154-161

Khan M R, Wabaidur S M, Alothman Z A, et al. Method
for the fast determination of bromate, nitrate and nitrite
by ultra performance liquid chromatography—mass
spectrometry and their monitoring in Saudi Arabian
drinking water with chemometric data treatment [J].
Talanta, 2016, 152: 513-520

Manuel Mird, Frenzel W, Victor Cerda, et al.
Determination of ultratraces of nitrite by solid-phase
preconcentration  using a  novel  flow-through
spectrophotometric optrode [J]. Analytica Chimica Acta,
2001, 437(1): 55-65

Shen Y, Zhang Q, Qian X, et al. Practical assay for nitrite
and nitrosothiol as an alternative to the griess assay or the
2,3-diaminonaphthalene assay [J]. Analytical Chemistry,
2015, 87(2): 1274-1280

Altunay N, Giirkan Ramazan, Olgac E. Development of a
new methodology for indirect determination of nitrite,
nitrate, and total nitrite in the selected two groups of
foods by spectrophotometry [J]. Food Analytical Methods,

2017, 10(7): 1-13

Dong S, Guan W, Lu C. Quantum dots in
organo-modified layered double hydroxide
framework-improved peroxynitrous acid

chemiluminescence for nitrite sensing [J]. Sensors &
Actuators B Chemical, 2013, 188(nov): 597-602

Sui Y, Deng M, Xu S, et al. Gold nanocluster-enhanced
peroxynitrous acid chemiluminescence for high
selectivity sensing of nitrite [J]. Rsc Advances, 2015,
5(18): 13495-13501

Wu J, Wang X, Lin Y, et al. Peroxynitrous-acid-induced
chemiluminescence detection of nitrite based on
microfluidic chip [J]. Talanta, 2016, 154: 73-79

Wang Q H, Yu L J, Liu Y, et al. Methods for the detection
and determination of nitrite and nitrate: a review [J].
Talanta, 2017, 165: 709-720

WRARRR, 5 T, 25, 55 SV R R S I 7 ik RO 3t R ],
£ i 22 A2 TR I 24 412,2019,10(11):3410-3435

CHEN Lin-lin, HAN Ke, LI Wei, et al. Research progress

in nitrite detection methods [J]. Journal of Food Safety

[12]

[13]

[16]

[17]

and Quality, 2019, 10(11): 3410-3435

Wang QH, Yu LJ, Liu Y, et al. Methods for the detection
and determination of nitrite and nitrate: a review [J].
Talanta, 2017, 165: 709-720

Han S, Zhang Z, Li S, et al. Chemiluminescence and
electrochemiluminescence  applications  of  metal
nanoclusters [J]. Sci China Chem, 2016, 59(7): 794-801
B PN IR, T R E IR A R I 43 B AR )
—HEDK a-Co(OH), L2 AL =2 L EAT ] TCH LA R
2441,2013,28(7):739-744

CAl Long-cheng, LI Juan, HUANG Jian-bin.
Electrochemical capacitance performance of
one-dimensional Nano-a-Co(OH), employing

cobalt-cholate supramolecular nanofibers self-template
method [J]. Journal of Inorganic Materials, 2013, 28(7):
739-744

7K, EEOR .Co(OH), % J Ak 27 PR RERIT 9T [T].
AEJRIA S (R97,2017,6:19-22

DONG Yong-liang, YUE Zhi-qiang. Preparation and
of Co(OH), [J].
Environmental Protection, 2017, 6: 19-22

BRI S7 € S PV R 1P SR ey P72 sk 8 od
I E IR AL RAC TS R BT[] A RoR S RS,
2019,19(14):6-13

WANG Jia, ZHU Yong-chun, NA Bao-shuang, et al.

electrochemical properties Energy

Determination and quantum chemical, electrochemical
studies of chlorothalonil at nanoparticle cobalt hydroxide
modified carbon paste electrode [J]. Science Technology
and Engineering, 2019, 19(14): 6-13
A AR IK TR R S, 5 9K A B TR A T BoH) F
R 2] - YRR A R A 2 A I = B [0, 7 Ak 241,
2019,38(4):403-410
WANG Jia, ZHU Yong-chun, NA Bao-shuang, et al.
Electrochemistry determination of phoxim based on solid
-liquid microextraction on nanoparticle cobalt hydroxide
in-situ modified carbon paste electrode [J]. Journal of
Instrumental Analysis, 2019, 38(4): 403-410
PR, EFEE, TG 3 B R T A R A KA R
J R e ot TR T TR AR 1) RGN [0, 3% THI 452 R ,2011,40(4):
89-92
HUANG Zhong-yuan, WANG Jing-yi, DIAO Peng.
Preparation of cobalt nanomaterials on conducting
substrates and their detection performance of pyruvic acid
[J]. Surface Technology, 2011, 40(4): 89-92

(TEEEE 236 T

313



