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Figure S1. The XPS high-resolution P 2p (a) and B 1s (b) spectra of NP-CDs and NP-CDs@matrix 
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Figure S2. UV–Vis spectra (a ,c), and fluorescence spectra (b, d) of CDs and NP-CDs.
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Figure S3. Phosphorescence emission spectra of NP-CDs@matrix under different excitation wavelength.
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Figure S4. Phosphorescence spectra of NP-CDs@matrix, matrix(B), matrix(U) and matrix.  
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Figure S5. Effect of irradiation time (a) and storage time (b) on the phosphorescent intensity of the NP-CDs@matrix.
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Figure S6. Effect of irradiation time (a), salt resistance(b) and storage time (c) on the phosphorescent intensity of the NP-CDs@matrix@paper.
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Figure S7. 3D waterfall (a, c, e) and histogram (b, d, f) of the selectivity of the probe for different cations, anions and amino acids.
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Figure S8. Fluorescence spectra (a), UV-visible diffuse reflectance spectroscopy (b) and FTIR spectra (c) of probe and probe+OTC.
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Figure S9. Phosphorescence spectra (a) and histograms (b) of the probe (NP-CDs@matrix@paper) under different pH conditions. Phosphorescence spectra (c, d) and line plots(e) of probe and probe plus OTC at different excitation wavelengths.
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Table S1 Comparison with other sensing methods
	Methods
	Probe
	Range
	LOD
	Ref.

	Fluorometric

Fluorometric

Fluorometric

Fluorometric

Fluorometric

Fluorometric

Fluorometric

Phosphorescence

Phosphorescence

	MIP-coated CDs

CD@AMP/EuNCPs

Stalk-Trp CDs

ATOCN/Eu(DPA)3/CD

B-CDs

N-CDs

Eu-CDs

CDs@LP

NP-CDs@matrix@paper
	50-900
(ng/mL)
0.2-60
(μmol/L)
6-100 
(μmol/L)
0-6 
(mg/L)
0.2-60 
(μg/L)
0.1-45 
(μmol/L)
1-603.75
(μmol/L)
1-100
(μmol/L)
2-800
(μmol/L)
	15.3
(ng/mL-1)
23
 (nmol/L)
18 
(nmol/L)
0.019
(mg/L)
0.1 
(μg/L)
0.017
 (μmol/L)
9.5
(nmol/L)
0.27
 (μmol/L)
1.17
 (μmol/L)
	[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

This work
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