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Fig. S1 XRD (A) and FT-IR (B) spectra of the PCN and SC-PCN.  

 

Table S1 BET surface areas and corresponding pore sizes of different synthetic processes 

Samples Processing step BET Surface Area (m2 g-1) Pore Size (nm) 

1 Primary PCN  171.7 7.3 

2 PCN treated with HNO3  74.2 8.5 

3 Primary SC-PCN  222.3 9.6 

4   SC-PCN treated with HNO3 177.8 8.8 

5 SC-PCN with HNO3 pretreatment 178.0 8.9 

 

 

Table S2 Organic elemental analysis of g-C3N4 with different treating processes 

Sample C(wt%) N(wt%) O(wt%) H(wt%) 

Primary PCN 34.51 59.42 4.39 1.68 

Primary SC-PCN 33.92 58.60 5.67 1.81 

SC-PCN treated with HNO3 30.67 55.08 11.94 2.31 

 

 

 

Fig. S2 (A) Fluorescence spectra of excitation and emission PCN. (B) UV-vis absorption spectra of HNO3 and TNP in 

different pH values. (C) Fluorescence intensities of PCN in different pH values.  
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Fig. S3 (A) Fluorescence determination of TNP by PCN in pH 3 with linearity range from 0.01 to 54 μM at 

excitation wavelength of 300, 330 and 350 nm. (B) Fluorescence determination of TNP by PCN in different pH 

solutions (pH=3, 4 and 7) with linearity range from 0.01 to 54 μM with excitation wavelength of 350 nm. 

 

 
Fig. S4 (A) The fluorescence spectra of SC-PCN in the presence of different concentrations of TNP in pH 7 (0.0001, 

0.001, 0.01, 0.05, 0.1, 0.5, 1, 2, 4, 6, 8, 10, 20, 30, and 54 μM ). (B) Fluorescence determination of TNP by SC-PCN 

in pH 7, with the magnification of determination for 0.1 nM-4 μM as the inset. (C) Fluorescence determination of 

TNP by SC-PCN with linearity ranges from 4 to 54 μM by normal SVE. (D) Fluorescence determination of TNP by 

SC-PCN with linearity ranges from 0.1 nM to 4 μM by double logarithmic fitting of lg[(F0/F)-1] and lgCTNP. 



 

Fig. S5 Fluorescence response of the SC-PCN in the presence of 10 μM TNP and other co-existing metal ions. F0 

and F represent the fluorescence intensity of SC-PCN in the absence and presence of TNP and other metal ions. 

 

Table S3 Parameters of adsorption kinetics fits for TNP adsorption 

Adsorbent Temperature 

Pseudo-second-order kinetics 

Equation 
Qe 

(mg g-1) 

k2 

(g mg-1 min-1) 
R2 

SC-PCN 
room 

temperature 
y=0.0153x+0.00159 65.49 0.15 0.997 

PCN 
room 

temperature 
y=0.0179x+0.0414 55.99 0.0077 0.998 

 

Table S4 Parameters of Henry, Freundlich fits for TNP adsorption 

Sample 

Henry Freundlich 

Henry- Freundlich 

Henry 

(0-0.87 μM) 

Freundlich 

(0.87-44 μM) 

Kh 

(L g-1) 

R2 

KF 

(L g-1) 

N R2 
Kh 

(L g-1) 
R2 

KF 

(L g-1) 
N R2 

SC-PCN 4.3661 0.964 8.68 1.19 0.9776 18.611 0.9999 10.77 1.58 0.9957 

PCN 3.1399 0.9961 3.88 1.06 0.9987 -- 

 

https://www.baidu.com/link?url=GTlGI1jsPYOxwkKudRPcBZKUy9Q1RYdlDQzcYIjEaWzTRPAjZwycmoIsXu4-jVt2FSYOKJJbQJFfyLikRMHYyHBuWzwxViLDM9uLcYntw-O&wd=&eqid=aed3a95700003f74000000035c20811a


 

Fig. S6  Zeta potential measurements in different pH solutions by PCN and SC-PCN. 

 

Table S5 Determination of TNP spiked in water samples (n=6) 

Water samples 
Concentration 

added (μM) 

Concentration 

found (μM) 
Recovery (%)a RSD (%) 

Sample 1 
0.02 0.0236 118.0 10.03 

1 0.946 94.6 5.62 

10 10.080 100.8 2.39 

Sample 2 
0.02 0.0231 115.5 11.18 

1 1.051 105.1 5.75 

10 10.020 100.2 2.48 

a Recovery (%)= 100 × (concentration found/concentration added). 

 

 
Table S6 Performance comparison with other reported methods for TNP sensing 

Methods 
Linear detection 

range 

Detection 

limit 
Water samples Reference 

Silicon nanoparticles(SiNPs) 0.087 -- 523 μM 29 nM River and tap water 7 

Chemically oxidized and liquid 

exfoliated g-C3N4 nanosheets 

0 -- 0.5 μM 

0.5 -- 10 μM 
8.2 nM 

Lake water and sea 

water 
17 

Terbium-doped blue 

carbon dots 
500 nM -- 100 μM 200 nM 

Running water and 

lake water 
10 

Fluorescence quantum dots 

ZnS:Mn2+@allyl mercaptan 

(QDs@AM) 

0.22 -- 35 μM 3.4nM Lake water S1 

Cd-Metal−Organic 0 -- 40 μM 1.3μM -- 9 

Fluorescent method with 0.218 -- 305 μM 0.141 μM -- S2 



8-hydroxyquinoline Aluminum 

nanospheres 

Fluorescent method with MoS2 

quantum dots 
0.099 -- 36.5 μM 95 nM Lake water 6 

Carbon dots 0 -- 30 μM 75.6 nM -- S3 

Fluorescent method with 

phosphonated pyrene derivatives 
0 -- 35 μM 61nM -- S4 

Luminescent graphene quantum dots 

(GQDs) 
1 -- 60 μM 0.3 μM Lake water S5 

Zn(II)/Cd(II) mixed ligand 

coordination polymers (CPs) 
0 -- 0.2 mM 0.06 μM -- S6 

Co(II)/Cd(II) Metal Organic 

Frameworks 
 0.15μM --- S7 

Boron nitride quantum dots 

(BNQDs). 
0.25 -- 200 μM 0.14 μM River water S8 

Rotational paper-based microfluidic 

chips (RPADs) 
17.2 -- 87.3 μM 0.31μM Lake and sea water S9 

Hydrazine-substituted BODIPY probe 0 -- 40 μM, 0.44 μM -- S10 

This work 
0.1 nM -- 4 μM 

4 μM -- 54 μM 
0.04 nM 

Ground water and 

lake water 
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