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Fig. 1 (A) XRD pattern of CoP. (B) Low- and (inset) highmagnification SEM images of CoP. (C) TEM and (D) HRTEM images
of CoP nanowire. (E) and (F) EDX elemental mapping images for Co (E) and P (F) of CoP/TM.
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Fig. 2 (A) XPS survey spectrum of CoP. XPS spectra of CoP in the (B) Co 2p, (C) P 2p, and (D) O 1s regions
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Fig. 3 (A) CVs of blank TM (a, b), precursor material (c, d) and CoP/TM (e, f) in 0.1 mol- L' Na,SO, solution in the absence (a,

¢, ¢) and presence (b, d, f) of I mmol-L"' NaNO, (scan rate: 30 mV -s™). (B) CVs for CoP/TM in 0.1 mol-L" Na,SO, and
1.0 mmol- L' NaNO, solutions at scan rates from 20 to 200 mV -s” (inset: the corresponding calibration curve). (C) CV curves
for CoP/TM in 0.1 mol-L" Na,SO, containing different NaNO, concentrations: 0, 2, 4, 6, 8 and 10 mmol-L" (from inner to

outer) at a scan rate of 30 mV-s™. (D) Corresponding calibration curve.
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Fig. 4 (A) Amperometric responses of CoP/TM upon successive additions of NaNO, in 0.1 mol- L Na,SO, solution at -0.85 V. (B)
The corresponding calibration curves of CoP/TM to successive additions of NaNO, at -0.85 V in 0.1 mol-L" Na,SO,. (C)

Amperometric responses of CoP/TM to the successive additions of 1.0 mmol- L' NaNO,, 3.0 mmol-L"' Na,SO,, 3.0 mmol-L"
Na,CO;, 3.0 mmol - L' NaAc, 3.0 mmol - L' MgSO,, 3.0 mmol -L"' Na,SO,, and 1.0 mmol -L"' NaNO, at -0.85 V in 0.1
mol-L'Na,SO,. (D) The variation in the response current of CoP/TM toward 1 mmol-L" NaNQO, in 0.1 mol-L" Na,SO, for

30 days (scan rate: 30 mV-s™)
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Tab. 1 Comparison of the CoP/TM performances for nitrite with the reported electrocatalysts

Sensitivity/ Linear range/ .

Catalyst (wA-(mmol - Ly cm?) (mmol-L") LOD/(pumol-L™") Ref.
CoP/TM 1778 0.001~1.0 0.018 This work
Pd/SWCNT 47 2-238 0.25 [22]

192 283~1230
Fe,0y/rGO 204 0.05~780 0.015 [23]
Cu-NDs/RGO 214 125~13000 0.4 [24]
nano-Au/Ch 0.354 0.4~750 0.1 [25]
rGO-Co;0,@Pt 0.026 10~650 1.73 [26]
AuNPs-ERGO 5.38 Up to 3.38 0.133 [27]
f-ZnO@rFGO / 10~8000 33 [28]
Co;04/RGO 29.5 1~380 0.14 [29]
CuO/NiO 282.72 0.001~5 0.5 [30]
PUCOO 901.4 0.0002~3.67 0.067 [31]

408.5 3.67~23.7
NiPc¢(OH),/PEO / 0.1~5300 0.0522 [32]
CR-GO 267 8.9~167 1 [33]
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High-Efficiency Nitrite Sensor Based on CoP Nanowire Array

ZHOU Fu-ling"?, XIONG Xiao-li*', SUN Xu-ping"
(1. Institute of Fundamental and Frontier Sciences, University of Electronic Science and Technology of China,
Chengdu 610054, Sichuan, China; 2. College of Chemisiry and Material Science, Sichuan Normal University,
Chengdu 610068, Sichuan, China)

Abstract: Nitrite has a negative impact on the environment and human health. The long-term consumption of nitrite-containing
foods has a carcinogenic risk. Therefore, the analysis and detection of nitrite are important. It is of great significance to develop
high-efficiency electrocatalysts to achieve high sensitivity and selectivity for nitrite detection. The cobalt phosphide nano-array
(CoP/TM) was obtained by hydrothermal and low-temperature phosphating. The electrochemical test results show that the con-
structed CoP/TM was a highly efficient electrochemical reduction nitrite catalyst with the excellent sensing performance and re-
sponse time less than 3 s, as well as the linear detection range of 1.0 wmol-L" to 1.0 mmol -L" and lower detection limit of 18

nmol-L" (S/N = 3). The response sensitivity was 17718 wA - (mmol-L")"'-cm? with the satisfactory selectivity.

Key words: CoP; nanoarray; nitrite; electrochemistry; sensor
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