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Supplementary material 

Nitrogen-doped Carbon Nanoparticles Derived 

from Silkworm Excrement as On-off-on 

Fluorescent Sensors to Detect Fe(III) and Biothiols 

 

Figure S1. pH effect on PL intensity (424 nm) of N-CNPs under 340 nm excitation. 

 

Figure S2. PL emission spectra of N-CNPs in absence and presence of various ions under 340 nm 

excitation. 
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Figure S3. PL emission spectra of N-CNPs with different concentrations of Fe(III). 

 

Figure S4. UV-vis absorption spectra of N-CNPs/Fe(III) and N-CNPs. 
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Figure S5. PL emission spectra of N-CNPs/Fe(III) in absence and presence of different biomolecules 

under 340 nm excitation. 

 

Figure S6. PL emission spectra of N-CNPs/Fe(III) with different concentrations of GSH. 
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Table S1. QY calculation of N-CNPs. 

Sample  I A η QY 

Quinine sulfate 25533.83 0.015 1.333 0.54 

N-CNPs 29656.837 0.072 1.333 0.131 

 

Table S2. The comparison between various CNPs and CDs toward Fe(III). 

Material LOD (μM) Linear range (μM) Response towards metal ions Reference 

N-CDs 0.5 0–150 Fe(III), Cr(VI) [S1] 

CDs 0.239 0–80 Fe(III) [S2] 

N-CDs 74 200-5000 Fe(III) [S3] 

FNCDs 0.9 2–25 Fe(III) [S4] 

N/P-CDs 0.33 1−150 Fe(III) [S5] 

B/N−CDs 1.62 0-200 Fe(III) [S6] 

N-CDs 0.52 1-250 Fe(III) [S7] 

N-CDs 10.8 50-300 Fe(III) [S8] 

N-CDs 0.38 0.5–4 Fe(III) [S9] 

N-GQDs 0.09 1–1945 Fe(III), Hg(II) [S10] 

N-GQD 0.08 1-70 Fe(III) [S11] 

S-GQDs 0.0042 0-0.7 Fe(III) [S12] 

N-CNPs 0.20 1-500 Fe(III) This work 

N-CDs: nitrogen-doped carbon dots, FNCDs: fluorescent nitrogen-doped carbon dots, N/P-CDs: N, P 

codoped carbon dots, B/N−CDs: B,N codoped carbon dots, N-GQDs: nitrogen-doped graphene quantum 

dots, S-GQDs: sulfur-doped graphene quantum dots. 

 

Table S3. The comparison between various fluorescent sensors based on CNPs or CDs toward GSH. 

System LOD (μM) Linear range (μM) Reference 

Au(III)/CDC 2.02 0-150 [S13] 

N,S-CQDs 6.7 0-50 [S14] 

CQDs 0.943 1-50 [S15] 

CDs-Br 0.14 0-34 [S16] 

CDs–MnO2 0.6 1-200 [S17] 

N-CNPs/Fe(III) 0.13 1~1000 This work 

Au(III)/CDC: Au(III) decorated carbon dot cluster; N, S-CQDs: N, S co-doped carbon quantum dots; 

CQDs: carbon quantum dots; CDs-Br: bromoacetyl bromide functionalized CDs. 
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