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Table S1 Comparison of fluorescence methods for Ag+ detection

Type of probe Detection range LOD（nM） Ref

Aperylene derivative 0 ~ 100 μM 50 [1]

G-CDs 0 ~ 80 μM 90 [2]

UCNPs 0 ~ 0.5 mM 33 [3]

Tri-HC3N4 1 ~ 100 μM 404.6 [4]

Ti3C2 NSs 0.1 ~ 40 μM 9.7 [5]

CSM-Dots 5 ~ 290 µM 500 [6]

N-H-CQDs 0 ~ 100 μM 242 [7]

DPA@Ag NCs 0.05 ~ 800 µM 30 [8]

MMI-CuNCs 0.025 ~ 50 µM 6.7 This work
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Table S2 Comparison of fluorescence quantum yields (QYs) of different blue 

emissive CuNCs

Type of CuNCs QYs Ref

Pespsin-CuNCs 13.61% [9]

GSH-CuNCs 8.6% [10]

CuNCs@TA 9.8% [11]

Lysozyme-CuNCs 18% [12]

CuNCs@Tryp 3.6% [13]

BSA-CuNCs 3.47% [14]

CuNCs@Trp 3.01% [15]

CuNCs-CA 2.3% [16]

CuNCs@FA 19.1% [17]

MMI-CuNCs 19.2% This work
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Figure S1. Effects of concentration of CuSO4 (A), concentration of MMI (B), volume of 

hydrazine hydrate (C) and reaction time (D) on fluorescence properties of MMI-CuNCs.
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Figure S2. (A) Images of MMI-CuNCs dispersed in water and DMF under 365 nm UV lamp (left) 

and sunlight (right). (B) FL emission spectra of MMI-CuNCs dispersed in water and DMF, 

respectively. (C) FL emission spectra of MMI-CuNCs dispersed in the water/DMF mixtures with

different volumetric fractions of DMF (vol%). (D) Pot of fluorescence intensity of MMI-CuNCs 

versus the volumetric fractions of DMF.
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Figure S3. Emission spectra of MMI-CuNCs dispersed in ethanol at different excitation 

wavelengths progressively increasing from 240 to 420 nm.
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Figure S4. Optimization of detection conditions. (A) Effect of the solution pH values. (B) Effect 

of the incubation time.
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Figure S5. Selectivity of MMI-CuNCs toward different ions in the absence (blue column) and 

presence (red column) of Ag+.
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Figure. S6 Emission spectra of solid phase MMI-CuNCs at different excitation wavelengths 

progressively increasing from 286 to 396 nm. 
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Figure S7. Long-term stability of the luminescence images drawn by MMI-CuNCs ink. The 

photos were taken under a 365 nm UV lamp (A and C) and sunlight (B and D) after nine months 

kept in atmosphere environment.
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