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2.1 Materials and apparatus

KCl, NaCl, MgCl2, CaCl2, CuCl2, Fe(NO3)3, NH4Cl, NaNO3, NaH2PO4, Na2HPO4, AlCl3, NaHCO3, 

sulfuric acid, HNO3, phenol, sulfuric acid and m-phenylenediamine were purchased from Damao 

Chemical Corp (Tianjin, China). Citric acid (CA), ascorbic acid (AA), glutathione (GSH), glutamate 

(Glu), L-cysteine (Cys), glucose and o-Phenylenediamine (OPD) were obtained from Aladin Ltd 

(Shanghai, China). All chemicals were used without any further purification. Ultrapure water used 

throughout all the experiments was purified through Water Purifier Nanopure water system (18.3 

MΩ.cm).

The morphology and size of CDs were analyzed using a transmission electron microscopy (TEM, 

Hitachi H-7700, operated at 80 kV). The X-ray diffraction (XRD) profiles of CDs were collected using 

a D8 ADVANCE X-ray diffractometer (Bruker AXS, German) with Cu-Kα radiation (40 kV, 40 mA, λ 

= 1.5418 Å) at a scanning rate of 1° min-1 in the range from 10° to 80°. The Fourier transform 

infrared spectroscopy (FT-IR) spectra were recorded using a FT-IR200 spectrometer (Thermo, 

America) with KBr pellets technique, over the range 500-4000 cm-1. UV-vis absorption spectra 

were scanned by the use of a U-3900 UV-vis spectrophotometer (Hitachi, Japan). The collection of 

fluorescent spectra was performed by a fluorescence spectrometer F-4600 (Hitachi, Japan).

https://www.chembk.com/en/chem/o-Phenylenediamine
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Figure S1. XPS spectra of the R-CDs. (A) the full spectrum; (B) C1s spectrum; (C) N1s spectrum; (D) 

O1s spectrum.
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Figure S2. Fluorescence lifetime decay curve of the R-CDs collected at 604 nm.
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Figure S3. (A) The photostability test of R-CDs in a fluorescence spectrophotometer with a 150 W 

Xe lamp under excitation at 280 nm (B) The effect of ionic strength on the fluorescence of R-CDs 

(NaCl solution at the concentration of 0, 25, 50, 100, 200, 400 mM, respectively) (C) The normalized 

fluorescence intensity of R-CDs in the presence of different metal ions. (D) The normalized 

fluorescence intensity of R-CDs in the presence of different small molecule substance.
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Figure S4. The effects of potential interference substances on R304/640. The concentrations of 

interference substances were 5-fold of fludioxonil.
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Figure S5. Fluorescence emission spectra of CDs with different concentrations.
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Figure S6. The effects of potential interference substances on the fluorescence intensity of R-CDs. 

The concentrations of interfering substances were 5-fold of imidacloprid.
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Figure S7. The effects of potential interference substances on the fluorescence intensity of R-CDs 

and the absorbance. The concentrations of interfering substances were 5-fold of glyphosate.



Table S1. The fluorescence lifetimes of R-CDs at 604 nm with different concentrations of 

imidacloprid.

Imidacloprid 

concentration

s (μg/mL)

τ1

(ns)

B1

(%)

τ2

(ns)

B2

(%)

τavg

(ns)

χ2

0 2.3487 96.88 11.0258 3.12 2.61 1.137

1 2.3267 96..07 6.5925 3.93 2.49 1.250

2 2.3056 95.65 5.8948 4.35 2.46 1.210

4 2.4110 100 2.41 1.135

6 2.3568 97.13 10.1787 2.87 2.58 1.185

8 2.3234 96.18 7.0710 3.82 2.50 1.187



Table S2. The fluorescence lifetimes of R-CDs at 604 nm with different concentrations of 

glyphosate.

Glyphosate 

concentration

s (μg/mL)

τ1

(ns)

B1

(%)

τ2

(ns)

B2

(%)

τavg

(ns)

χ2

0 2.3325 96.24 6.9946 3.76 2.50 1.178

2 2.1961 95.99 6.3426 4.01 2.36 1.263

4 2.1885 94.15 5.5039 5.85 2.38 1.219

6 2.2021 95.16 6.5937 4.84 2.41 1.112

8 2.2156 94.48 6.2095 5.52 2.43 1.287

10 2.1987 92.32 5.1359 7.68 2.42 1.135



Table S3. Performance comparison of different methods for the determination of fludioxonil, imidacloprid and glyphosate, respectively.

method Linear range (µg/mL) LOD (µg/mL) References

GC-MS 2.8×10-5 1

HPLC-UV 0.01-16 0.0042 2

HPLC 0.035-20 0.03 3

Fludioxonil

Fluorometric 0.1-1.0 0.03 This work
GO/UCNPS 0.08~50ng/mL 4

AuNR@Ag 10–400 nM 5

Tyr-MoO3 QDs 0.045–1.00 6

Fluorescence 1.0 8.23×10−4 7

Nanoplasmonic platform 0.010 8

Imidacloprid

Fluorometric 0.4-6.0 0.10 This work
Colorometric 50-1000 0.1 9

Fluorometric 0.025-0.5 0.012 10

Fluorometric 0.1-16 0.087 11

DLLME-spectrophotometric 0.5-10 0.21 12

Fluorimetric 0.009 13

Fluorometric 1.0-8.0 0.18

Glyphosate

Colorimetry 1.0-10.0 0.02
This work



Table S4. The results for the detections of fludioxonil, imidacloprid and glyphosate in tap water and 

pork samples.

Response signal Sample Added (μg/mL) Found (μg/mL) Recovery (%) RSD (%)
Fludioxonil

Tap water 0.00 / / /

0.30 0.293 97.50 2.58

0.50 0.496 99.25 3.09

0.70 0.709 101.3 4.28

Pork 0.00 / / /

0.30 0.321 107.00 1.68
0.50 0.486 97.25 2.47

Ratio fluorescence

0.70 0.691 98.67 5.02

Imidacloprid

Tap water 0.00 / / /

0.50 0.55 110.0 5.32

0.90 0.92 102.2 2.65

3.00 2.89 96.30 2.34

Pork 0.00 / / /

0.50 0.48 96.00 3.58

0.90 0.94 104.10 2.17

Fluorescence

3.00 3.05 101.60 3.39

Glyphosate

Tap water 0.00 / / /

3.00 2.96 98.6 4.21

5.00 5.12 98.4 3.89

7.00 6.89 102.1 4.91

Pork 0.00 / / /

3.00 2.88 96.0 2.21

5.00 5.10 102.00 2.09

Fluorescence

7.00 6.95 99.30 4.85

Tap water 0.00 / / /

3.00 2.93 100.48 6.41

5.00 5.08 100.77 4.75

7.00 6.95 98.98 2.61

Pork 0.00 / / /
3.00 2.97 91.50 5.34

5.00 5.10 109.19 6.97

Colorimetrice

7.00 6.90 103.60 3.87
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