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Figure S1. The batch-to-batch reproducibility for the synthesis of CDs. 



 

Figure S2. Emission spectra of the CDs recorded with progressively longer excitation 

wavelengths; the values were taken in 10-nm increments. Inset: The normalized 

fluorescence emission spectra. 

 

Figure S3. (a) TEM image of the CDs. (b) Histogram of the diameters of the CDs. 

Scale bar: 200 nm. 

 



 

Figure S4. (a) Normalized fluorescence intensity of the CDs at different pH levels. (b) 

Normalized fluorescence intensity of the CDs at different concentrations of NaCl. (c) 

Normalized fluorescence intensity of the CDs for different amounts of time during 

which they were irradiated by a UV lamp. (d) Photostability of the CDs as a function 

of storage time (Excitation wavelength at 355 nm). 

 

Figure S5. Fluorescence responses of the CDs upon the addition of different 

concentrations of Cu2+ (0, 0.5, 1.0, 3.0, 5.0, 7.0, 10, 30, 50, 70, 100, 300, and 500 μM). 

The inset shows the linear correlation between (F0−F)/F0 and the concentration of 

Cu2+. 



Table S1. Optimization of the synthetic parameters of CDs for Cu2+ detection. 

PVP (g) CYS (g) Temperature (C) Time (h) QY (%) (F0-F)/F0  

0.50 0.50 180 6  6.8% 0.09 

0.50 0.50 180 12 7.6% 0.22 

0.50 0.50 180 18 4.8% 0.05 

0.50 0.50 140 12 4.7% 0.07 

0.50 0.50 220 12 9.4% 0.05 

0.75 0.25 180 12 9.3% 0.05 

0.25 0.75 180 12 3.3% 0.03 

F0 and F are the fluorescence intensities of the probes at 455 nm in the absence and 

presence of the Cu2+ ions (10 μM), respectively. 

 

 



Table S2. Comparison of linear range and LODs for Cu2+ detection of different carbon dots-based methods. 

Reaction Materials Synthetic Approach  QY  Detection 

Technique 

Linear 

Range (μM) 

LODs 

(μM) 

Reference 

o-Phenylenediamine, dithiothretiol Solvothermal ~23% Turn off – 2  [1] 

Ammonium citrate Heating – Turn off 0.001–0.200 0.0004  [2] 

Acacia concinna seeds Microwave 10.20% Turn off 0.01–10 0.0043  [3] 

Sulfamide, m-phenylenediamine Solvothermal 78.6% Turn off 2–60 0.29  [4] 

Lily bulbs Microwave 17.6% Turn off 0.05–2 0.0013  [5] 

Citric acid, ethylenediamine Hydrothermal 32.25% Turn on 0–60 0.0031 [6] 

Waste polyolefin Ultrasonic 4.84% Turn off 1–8 0.0006 [7] 

Hexamethylenetetramine Hydrothermal 21.7% Turn off 0.1–40 0.09 [8] 

Citric acid, L-cysteine, dextrin Microwave 22% Turn off 0–30 0.002 [9] 

Sugarcane juice Hydrothermal 10.7% Turn off 5.12–100 0.76 [10] 

Glucose, H3PO4, polyethylene glycol diamine Heating 25% Turn off 0.004–0.400 0.0015 [11] 

Glucose, NH3, hydrogen peroxide Hydrothermal 32.8% Turn off 0.1–20  0.0056 [12] 

Citric acid, tris(hydroxymethyl)methyl aminomethane Hydrothermal 62% Turn off 0–10  0.21  [13] 

Phytic acid, sodium citrate Hydrothermal 3.5% Turn off 0–0.0020  0.001 [14] 

Citric acid, histidine Solid-phase thermal  16% Turn off 0.6–30 0.19 [15] 

Polyvinylpyrrolidone, L-cysteine Hydrothermal 7.6% Turn off 0.5–7.0 0.15 This work 
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