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Fig. 1 FT-IR spectrum of the synthesized Fe;O, MNPs
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Fig. 2 TEM images of the synthesized Fe;O, MNPs (A) and
nano-Au-Fe;0, MNPs mixture (B)
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Fig. 3 Impedance spectra of different modified electrodes
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Fig. 4 The i-pH curve of NO, oxidation at CS/Au-Fe;0,/GC

electrode
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Fig. 6 Electrocatalytic oxidation curves of different modi-
fied electrodes in 0.1 mol-L' PBS (pH 4.0) + 5.0x
10* mol - L' NaNO, solution: a. GC; b. CS/GC; c.
Au-Fe;0,/GC; d. CS/Au/GC; e. CS/Au-Fe;0,/GC
Inset: CVs of CS/Au-Fe;0,/GC electrode in 0.1 mol-L*!
PBS (pH 4.0) with (e) and without (e;) 0.5 mmol-L"

nitrite



. 88 . W,

2015 4F

4

(CH,O,NH,), + nH" — (CH,O,NH;"),
(CH,ONH;Y), + nNO, — (CHO,NH;'NO;),
AT
Au-e— Au’

Fe(1I) - e — Fe(Ill)

E— 2 R

nAu*/Fe(Ill) + (C{HsONH;'NOy) , + nH,0 —
nAu/Fe (II) + (CHsO,NH; ) + nNOy + 2nH*

Hr  (CHONH)n h 52 B BE(CS).
25 IEBRREAMER

K 7 7~ i CS/Au-Fe;0/GC B AE 0.1 mol-L"!
PBS (pH 4.0) + 0.5 mmol - L NaNO, i& # T A [l £

Current/uA
[

1

—_

(=]
T

6 8 10 12 14 16 18
12

Vmvs'y
|

1.5 12 09 06 03 00 -03
Potential/V (vs. Ag/AgCl)

K 7 AR E T CS/Au-Fe,0/GC B %7 0.1 mol-L"
PBS (pH 4.0) + 0.5 mmol - L' NaNO, % # ' i 1§ 5
Rz Mk (MG P 0" h2R)

Fig. 7 CVsof CS/Au-Fe;0,/GC electrode with different scan
rates in 0.1 mol -L"' PBS (pH 4.0) containing 0.5
mmol- L' NaNO, (inset: i-v'? curve)
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Fig. 8 Electrocatalytic oxidation curves of CS/Au-Fe;0,/GC
electrode in 0.1 mol-L* PBS (pH 4.0) solutions with
different concentrations of NaNO, (inset: i-Cyao,
curve)
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i 9 R NO; %A AL HL i i 6. 72 50 ~ 300 mV -5
Z I NO, WL i b & I H sl R2 1 Kam s, B S
FAR R AT IR 2 R AP R Ltk .
i(RA) = 6.5451 + 0.52280"*(mV -s)"?, R=0.9995, i%
FL AW 2o A A2 RS
2,6 LMSEE EOMERRTEN
CS/Au-Fe;0/GC HLIRTEA [F] R E NaNO,
(0.1 mol-L"' PBS, pH 4.0) A4 i 1 B 37 4 &l 8 Bz .
HA S NO;y Bk EE (5.0x10° ~ 2.0x10° mol - L)
ERIFMZMECR A i(nA) =1.7263 +23.5C
(mmol-L"),R =0.9996, ki Hi B 7.1x107 mol-L". 5
SCHRESISTRGE AR U (% 1), CS/Au-Fe;0/GC HEL K )

1 BN A ) NO, Kl 251
Tab. 1 Detection parameters of NO, with other related modified electrodes

Reference Modified electrode Linear range/(mol- L") Detection limit/(mol- L")
4 NiO/IL/Hb-CPE 1.0x10° ~ 1.7x10* 4.6x10°

(4]

[5] Au@Pt-NPs/GC 5.0x10° ~ 5.8x10? 2.0x10%

[15] CR-GO/GCE 9.0x10° ~ 1.7x10* 1.0x10*

[16] AuNPs/SG/GCE 1.0x10° ~ 4.0x10° 2.0x107

[17] {Hb/Fe,0,@Pt},/CS/GC 1.5x10°%~ 1.2x10* 2.9x107

This work CS/Au-Fe;0,/GC 5.0x10° ~2.0x10° 7.1x107

IL (ionic liquid); Hb (hemoglobin); CPE (carbon paste electrode); CR-GO (chemically reduced graphene oxide); SG (sulfonat-

ed graphene)
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Tab. 2 Results of the recovery experiment

Added Measured Measured

value/ value/ average value/
(10*mol-L")  (10*mol-L")  (10*mol-L")

4.00 3.75 4.09 102.3
4.70
3.81

6.00 5.85 6.01 100.2
6.30
5.88

8.00 7.68 7.66 95.8
7.37
7.92

10.00 10.02 9.91 99.1
9.64
10.07

Recovery/
(%)

2.8 F#HxH
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Fig. 9 Interferences of some common substances in the de-
termination of NO,
a ~ g: Without interfering substance; MgCl,; Zn
(CH;CO0),; NH,NO;; Na,SO,; Citric acid; Glucose
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A Novel Nitrite Sensing Electrode Based on
Au/Fe;0,/Chitosan Nanocomposite

DONG Ying, WANG Yong, XING Huan-huan, QU Jian-ying"
(Institute of Environmental and Analytical Sciences, College of Chemistry and Chemical Engineering,
Henan University, Kaifeng 475004, Henan, China)

Abstract: A novel nitrite sensing electrode based on gold nanoparticles and iron oxides (Fe;O,) magnetic nanoparticles was fab-

ricated with chitosan as the protective film on glassy carbon matrix. Experiment results showed that the sensing electrode exhibited

good electrocatalytic activity toward oxidation of nitrite, and the oxidation peak current increased linearly with the concentration of
nitrite varying from 5.0x10° to 2.0x10 mol- L (R = 0.9996) with a detection limit of 7.1x107 mol-L" (S/N = 3). The sensing elec-

trode exhibited good sensitivity, selectivity and repeatability.

Key words: Fe,0, magnetic nanoparticles; gold nanoparticles; nitrite
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