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Electrochemical Detection of Glyphosate
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Abstract The electrochemical sensor was constructed based on the nanocomposite, which was synthesized
from copper-based MOF (Cu-BTC) and mesoporous carbon nitride (CN) containing carbonyl heterocyclic
rings. The as-fabricated sensor was used for the detection of glyphosate with the differential pulse voltam-
metry method. The detection mechanism of the sensor is the decrease in the response current caused by
the complexation reaction between Cu®’ and glyphosate. To confirm the morphology and structure of the
nanocomposite, it was characterized by scanning electron microscopy, transmission electron microscopy,
X-ray diffraction technology, X-ray photoelectron spectroscopy, and Fourier transform infrared spectros-

copy. The results showed that the sensor had a highly sensitive response toward glyphosate in a linear
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range of 10 °~10 " g/L with a detection limit of 0. 157 6 pg/L, and it had good selectivity for glypho-
sate. When the sensor was used for the detection of glyphosate in real water samples, the recoveries were
in the range of 94%~107% . demonstrating its high accuracy and practicality.

Key words differential pulse voltammetry; Cu-BTC; mesoporous carbon nitride; electrochemical detec-

tion; glyphosate
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TEM El1%; (e) CN/Cu-BTC &J EDS 45 R
Fig. 1 SEM images of (a) Cu-BTC and (b) CN/Cu-BTC; TEM images of (¢) CN and
(d) CN/Cu-BTC; (e) EDS results of CN/Cu-BTC
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Fig. 4 (a) CV curves and (b) EIS spectra and equivalent circuit diagrams of GCE, CN/GCE, Cu-BTC/GCE, and
CN/Cu-BTC/GCE in 5 mmol « L™'[Fe(CN)1*~* /0.1 mol + L™" KCI solution; (¢) CV curves of differently
modified electrodes in 0. 1 mol »+ L™' NaAc-HAc buffer solution at pH 5. 0 with a scan rate of 100 mV + s'
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Fig. 5 CV curves of (a) CN/GCE, (b) Cu-BTC/GCE and (¢) CN/Cu-BTC/GCE in 5 mmol « L™'[Fe(CN)¢J*/*~ /0.1 mol « L™’
KCl solution at different scanning rates (0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8 V/s) with scanning voltages ranging
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the scan rates of CN/GCE, Cu-BTC /GCE and CN/Cu-BTC/GCE
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Fig. 6 Optimization of experimental conditions for the detection of glyphosate at CN/Cu-BTC modified electrode.
(a) buffer solution; (b) pH value; (c) enrichment time; (d) enrichment voltage
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Fig. 7 (a) DPV response of glyphosate in the concentration range of 0~1 pg/L (0,1.0X107"%, 5.0X107", 1.0X107",
5.0X107", 1,0X107", 5.0X107", 1.0X107°, 5.0X107°, 1.0X107*, 5.0X107%, 1.0X1077, 5.0X1077,
1.0X107° g/L) in 0. 1 mol + L™"' NaAc-HAc buffer solution at pH=5. 0 with an enrichment potential of —1.0 V and
enrichment time of 150 s and (b) calibration curves of glyphosate concentration and response current
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Fig. 8 DPV response signals of different concentrations of glyphosate (0, 1.0X107", 5.0X107"%, 1.0X10™", 5.0X107",
1.0X107", 5,0X107", 1.0X107°, 5.0X107°, 1.0X107%, 5,0X107%, 1.0X1077, 5.0X1077, 1.0X107¢ g/L)
and the calibration curves on (a) Cu-BTC GCE, (b) CN,/Cu-BTC, GCE, and (c¢) CN,/Cu-BTC,GCE at pH 5. 0 in
0.1 mol + L™' NaAc-HAc buffer solution with an enrichment potential of —1. 0 V and an enrichment time of 150 s;

(d) Comparison of sensitivity, LOD and LOQ of different modified electrodes for glyphosate detection
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Table 1 Comparison of the performance of the designed electrochemical sensors with other methods for the detection of glyphosate

Methods Linear range LOD Ref.

g-C; N, decorated Ag" based PEC sensor LOX107"~1,0X10"* mol « L™* 30 pmol « L™* [10]

NiAl-LDH based sensor 0.01~0. 90 mmol « L. 1 pmol + L7* [11]

CuO/MWCNTs based fluorescence sensor 0.002~0. 01 mg/L 0.67 pg/L [9]

Surface plasmon resonance sensor 0~0. 59 pmol « L' 8 nmol + L' [12]
Electrochemical sensors 10 5~10""2 g/L 0.157 6 pg/L This Work
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Fig. 9 DPV responses of glyphosate on CN/Cu-BIC/GCE

in the presence of different interfering substances
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Fig. 11 1In 0.1 mol - L™' NaAc-HAc buffer solution (pH=5. 0, enrichment potential of —1. 0 V, enrichment time of 150 s),
the CN/Cu-BTC modified electrode was used for the detection of glyphosate in real water samples at different concentrations

(0, 1.0X107", 1.0X107°, 1.0X107%, 1.0X1077, 1.0X10~° g/L) of glyphosate in real water samples
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Table 2 Detection of glyphosate in actual water samples

Actual water Quantity Added/ measured quantity/
B B RSD (%) Recovery rate( %)
samples g+ L™H g+ L™H
0. 005 0.004 7 4.4 94.0
Dendrobium Pond 0. 050 0.051 3 1.8 102. 6
0. 500 0.537 0 4.9 107. 4
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