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Supporting Figures

Fig. S1. Photographs of the reaction solutions with different ascorbic acid-to-arginine molar
ratios (1:0, 1:1, 1:2, and 1:3) after heating at 60 °C for 5 h. The corresponding pH values were

34, 5-6, 9, and 11, respectively. Pronounced browning was observed only at ratios of 1:2 and

1:3 under alkaline conditions (pH 9 and 11).
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Fig. S2. Raman spectrum of N-CDs. The result shows the D band at 1313.6 cm! and the G band
at 1549.4 cm'. The Ip/l; area ratio was calculated to be 0.44, indicating the existence of sp?-

hybridized carbon clusters in the N-CDs.
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Fig. S3. Fluorescence emission spectra of three independent batches of N-CDs under 320 nm

excitation, demonstrating good batch-to-batch reproducibility.
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Fig. S4. Fluorescence quenching efficiency of various anions (200 uM). Unlike Fe®*, no

significant quenching was observed for the tested anions.
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Fig. S5. Effect of initial pH on the Fe®**-induced fluorescence quenching of N-CDs. The quenching
efficiency was measured at initial pH 3, 4.5, and 7 after the addition of the same concentration

of Fe3*. The quenching efficiency remained almost unchanged across different pH conditions.
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Fig. S6. Effect of ionic strength on the Fe3*-induced fluorescence quenching of N-CDs. The
quenching efficiency was evaluated under both original and high-ionic-strength (1 M NaCl)
conditions. The quenching efficiency remained almost unchanged under different ionic strength

conditions.



Fig. S7. Fluorescence photographs of the patterns printed with N-CDs-based ink after being

stored under ambient conditions for more than six months. The patterns remained bright and
sharp with well-defined edges, and no observable fading, bleeding, or loss of fine details was
detected, demonstrating the excellent long-term stability of the N-CDs-based ink for anti-

counterfeiting applications.

Table S1. Raman spectral parameters of N-CDs: peak, center, areas, intensities, and full width

at half maximum (FWHM) of the D and G bands. The I/l area ratio was calculated to be 0.44.

Peak Type Center (cm-) Area Intensity FWHM (cm™)
D band Gauss+Lor Area 1313.6 142867.6 760.4 127.7
G band Gauss+Lor Area 1549.4 3229121 919.1 223.7

Table S2. Elemental composition of N-CDs.

Element C N H (0]

Mass (%) 42.39 24.33 6.98 26.30

Table S3: Quenching efficiency comparison of various batches upon addition of Fe3* at 200 uM.

Batch Fe3* (uM) Fo-F/IFo SD
1 200 0.50
2 200 0.59 0.05
3 200 0.60




Table S4 Comparison of analytical performance for Fe®* ion detection between our N-CDs and

representative non-CDs-based sensors.

Sensors LOD (uM) Linear Range (uM) Analysis time References
Eu-MOF 2.65 NA NA 1
MWCNT-modified GCE 6.0 10-100 uyM NA 2
SiNPs 0.56 2.0-50 15 min 3
Polyherbal AgNPs (PH-AgNPs) 7.9 9-54 1h 4
Tb-MOF (microporous) 4.84 NA >30 min 5
tKeima fluorescent protein 428.6 Up to ~1500 5 min 6
N-CDs 2.2 10-200 <30s This work
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