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1. Measuring fluorescence quantum yield and fluorescence lifetime

The measurement of fluorescence quantum yield was conducted using a standard method. 

Quinine sulfate was used as the reference substance for determining the fluorescence quantum 

yield. By adhering to the equation:

                (1)
Yu = Ys ×

Fu

Fs
×

As

Au
× (

φu

φs
)2 × 100%

Where in " Yu " is the quantum yield of target product, " Ys " is the quantum yield of known 

reference quinine sulfate (quantum yield in water is 0.53), " Fu " is the fluorescence integrated area 

of target product, " Fs " is the quinine sulfate reference product Fluorescence integral area, "Au" is 

the absorbance of the target product, "As" is the absorbance of the reference product of quinine 

sulfate, " " is the ratio of the refractive index of the solvent, and the solvent is water.

φu

φs

All tested fluorescence decay curves could be well fitted with double exponential functions. 

The average lifetime savg of B-CDs with and without Fe3+ was determined by the following 

equation:

                                  (2)
𝜏𝑎𝑣𝑔=

𝐵1𝜏
2
1 + 𝐵2𝜏

2
2

𝐵1𝜏1 + 𝐵2𝜏2

Where and  are the pre-exponential factors,  and  are the decay times.𝐵1 𝐵2 𝜏1 𝜏2
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2. Supplementary figures and table S1

Figure S1 Fluorescence images of B-CDs: (a) Before microwave digestion; (b) After microwave 

digestion; (c) After dialysis.

a b c
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Figure S2 The change of fluorescence intensity of B-CDs over time (0-20d).
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Figure S3 The fluorescence intensity of B-CDs varies with pH.

Figure S4 Effect of different ionic strengths (0-5.0M NaCl) on fluorescence intensity of B-CDs.
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Figure S5 Fluorescence changes of B-CDs under 365nm UV irradiation (0-240min).
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Figure S6 Fluorescence of the "on-off - on" model under daylight and 365n UV-light.
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Table S1 Fe3+ detected by different substances

Category of 
test substance

Test substance/ 
material Linear interval LOD Reference

Coffee grounds 0 - 2mM; R2 = 0.996 2.25 μM 1

Glu + PPD 0 - 100μM; R2 = 0.995 1.2 μM 2

(B-CQDs)/CdTe-Eu3+ 0.1 - 15μM; R2 = 0.9956 53 nm 3

Thiourea + OPD 0.3 - 70μM; R2 = 0.9995 0.19 μM 4

CDs

CA+OPD 0.8 - 80μM; R2=0.9931 0.095 μM This article

{[Me2NH2] 
[TbL]·2H2O}n

0 - 0.3mM; R2 = 0.993 — 5

JLU-MOF201-Y

JLU-MOF201-Tb
—

2.21 μM

2.17 μM
6

Metal-organic 
skeleton

GUPT-2 1 - 7μM; R2 = 0.9967 0.446 μM 7

INOS@ AuNCs 80-1000μM; R2= 0.9995 5.4 μM 8Metal 
nanocluster GHRP-6-AuNCs 1.0 - 1100μM; R2 = 0.996 14 μM 9

Rhodamine + amino 
acid derivatives 0 - 20μM; R2 = 0.996 0.88 μM 10

Spacer vinyl 
Rhodamine 
derivatives

1 - 50μM; R2 = 0.996 102.3 nm 11Organic small 
molecule

Quinoline thiazole 
derivatives 0 - 100μM; R2 = 0.996 3.12×10-4M(QPT) 

2.98×10-4M(QBT) 12

Eu complex 
copolymer 

microspheres
0 - 300μM; R2 = 0.996 2.6 μM 13

Organic 
polymer Tb complex 

copolymer 
microspheres

0 - 1500μM; R2 = 0.996 2.1 μM 14
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Table S2 Recovery rate of B-CDs to Fe3+ solutions with different concentrations

Concentration (μM) Recovery rate (%) RSD (%)

5 101.07 4.45

15 102.84 3.74

30 98.89 2.58

50 100.19 3.02

75 98.83 1.34
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