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Figure 1 Schematic diagram showing electrochemical detec-
tion of NO, based on Au/rGO/FeOOH composite materials.
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Figure 2 SEM images of (A) FeOOH and (B) Au/rGO/FeOOH. (C) UV-Vis spectra of GO (a), FeOOH (b), FFOOH/rGO (c) and
Au/rGO/FeOOH (d). (D) XRD patterns of FEOOH (a), FEFOOH/rGO (b), and Au/rGO/FeOOH (c). (color on line)
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Figure 3 EDS data (A), SEM image (B) and the corresponding EDS element mapping images (C) of Au/rGO/FeOOH. (color on

line)

4 0 100
A B R AWFeOOH I
2+ AwrGO ¢
w 1GO/FeOOH

ok — — *} AWrGO/FeOOH
< o <
= 3 £
S 2, % 50
s D" bare = U /
E 4} E Au N
,j o GO | * /

-6F FeOO}

6 AuFeOOH /

[ AurGO \/
0 Au-rGO-FeOOH GOIFeOOH
Au-rGO-FeOOH
-10 " - s 2 . s L 0 s '
1.0 0.5 0.0 1.2 1.0 0.8 0.6 0 100 200 300
Potential / V vs. Ag/AgCl Potential/V vs. Ag/AgCl Z/ohm

E 4 (A) #RELHYS AurGO/FeOOH TAERML K CV {4k ; (B) #HLI 5 A FIA R £ 1 TAE R 09 DPV £k ; (C) A&
M A FE & 0.1 mol- L' KCI A 5 mmol - L Fe(CN) ¥ A9 32 T BELPT it Bl (73 : NOy ¥R 2 4354 2 mmol - L' (A) 1 0.1

mmol - L'(B)). (MZRZ &)

Figure 4 (A) CV curves of bare electrode and Au/rGO/FeOOH modified electrode. (B) DPV curves of bare electrode and electrodes

made of different materials. (C) Impedance spectra of different modified electrodes in 5 mmol- L Fe (CN)¢* solution containing 0.1

mol-L" KCI (note: NO, concentration was 2 mmol-L" in A and 0.1 mmol-L" B). (color on line)
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Figure 5 (A) The relationship between 1 mmol-L" NO, and the oxidation peak current at different pH values; (B) The relationship

between 3 mmol-L* NO, and the oxidation peak current at different Au/rGO/FeOOH concentrations (Note: the insets are the corre-

sponding DPV curves). (color on line)
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Figure 6 (A) DPV curves of different NO, concentrations and (B) the relationship between NO, concentration and oxidation peak

current value. (color on line)
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Figure 7 Selectivity of the electrochemical sensor (Note: 1
mmol-L" of NO,, 10 mmol-L" of other interfering ions). (col-

or on line)
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Table 1 A comparison of different methods for the detection of NO,

Method Linear range (mmol-L") Detected limit (mol-L™7) Ref.
HPLC 0.001 ~0.8 0.075 [16]
Colorimetric method 0.05~1 25 [17]
Fluorescent assay 0.01 ~0.225 34 [18]
Spectrophotometric method 0.01~0.84 0.39 [19]
Differential pulse voltammetry 0.005~0.8 1.5 [20]
Amperometric method 0.0049 ~ 1.184 33 [21]
Cyclic voltammetry 0~ 1.38x10* 1.39 [22]
Differential pulse voltammetry 0.0025 ~1.25 0.15 [23]
Amperometric method 0.002 ~0.425 0.7 [24]
Amperometric method 0.001 ~ 1 0.018 [25]
Differential pulse voltammetry 12 ~ 1.2x10° 11.4 [26]
Electrochemical sensor 0.001 ~ 0.8 This work
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3R 2 MRS FIROK SRR T NO, JIE Y ISR

Table 2 Recovery of NO, in tap water measured by the sensor

Sample No. Added (mmol-L") Found (mmol-L") Recovery (%) RSD (%, n=13)
1 0 - 1.18
2 0.001 0.0011 110.01 2.42
3 0.01 0.0082 82.51 0.62
4 0.1 0.0888 88.83 3.15
5 1.0 0.8225 82.25 2.42
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X RINZAZ A 7] LU T A koK NOy s,
4 45 i

ARG ] B K P MR R, kil T
BA KRB RIS YER Au/rGO/FeOOH
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A Novel Electrochemical Sensor Based on Au/rGO/FeOOH for
One-Step Detection of Nitrite

Da-Juan Luo, Bing-Qian Liu’, Meng-Yan Qin, Rong Gao, Li-Xia Su, Yong-Huan Su
(Guizhou Engineering Laboratory for Synthetic Drugs (Ministry of Education of Guizhou Province),
College of Pharmacy, Guizhou university, Guiyang 550025, Guizhou, China)

Abstract: Nitrite, a widespread raw material, is harmful to human health for long-term consumption. At present, the detection
methods of nitrite mainly include chemical analysis, fluorescence, ultraviolet spectrophotometry and chromatography. These meth-
ods have ideal sensitivity and selectivity, but also have some characteristics: cumbersome operation, expensive equipment and pro-
fessional personnel. Therefore, the development of a simple and sensitive nitrite assay is of great significance. In this paper, the
Au/rGO/FeOOH composite materials, which revealed good synergistic catalytic performance among the three elements in the com-
posite, were prepared by simple hydrothermal method and reduction method for the first time with large specific surface area and
good electrical conductivity. A one-step electrochemical sensor was constructed by using a traditional three-electrode system for de-
tecting NO,. Of course, the Au/rGO/FeOOH composite modified FTO was regarded as the working electrode. When the target NO,
existed, the current increased because the material on the electrode could electro-catalyze NO, to NO;. When the NO, was oxi-
dized, the electron was transferred from NO, to the Au/rGO/FeOOH composite. And the rGO with a large specific surface area and
good conductivity in the composite would rapidly transfer electrons to the FTO electrode, thus, enhancing the current signal. Quan-
titative analysis of NO, could be obtained according to the current intensity which is positively correlated with the concentration of
the target. Under the optimal experimental conditions, nitrite was quantitatively detected by differential pulse voltammetry with a
linear range of 0.001 ~ 5 mmol-L" and a detection limit of 0.8 pwmol-L" (S/N = 3), and the response time was less than 2s. Moreover,
the sensor exhibited good selectivity and reproducibility, and could be applied to actual samples. The excellent sensitivity for rapid
detection of NO, may be derived from two aspects: 1. the unique structure of rtGO FeOOH expands the surface area of the elec-
trode, and further speeds up electron transfer during electrochemical reactions; 2. the composite material has synergistic electro-
catalytic oxidation performance among Au, rGO and FeOOH. More importantly, the one-step determination of NO, could be real-
ized accompanying with the simple fabrication of electrode and quick response (~ 2s). It also provides a new idea for the application

of metal-organic framework materials in electrochemical field.

Key words: nitrite; Au/rGO/FeOOH; electrochemical sensor; one-step detection
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