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Chemicals

N-[3-(trimethoxysilyl)propyl]-ethylenediamine (DAMO), poly(vinylpyrrolidine)
(PVP) (K 30), 2,4,6-trinitrophenol (TNP) was purchased from Taishan Chemical Factory.
Phenol, benzene, 2-nitrobenzaldehyde (2-NBAD), 4-nitrobenzaldehyde (4-NBAD), 4-
nitrobenzoicacid (4-NBA), aniline, di-nitroaniline (DN-Aniline), glutathione (GSH),
catechol (CC), hydroquinone (HQ), 2-aminophenol (2-A-phenol), 3-aminophenol (3-A-
phenol), 3-benzenediol (resorcinol), 2-nitrophneol (2-N-phneol) and 4-nitrophneol (4-N-
phneol), were purchased from Sigma-Aldrich. NaH,PO, and Na,HPO, were purchased
from Tianjin Guangfu Technology Development Co., Ltd. Phosphate buffered saline

solutions (PBS) were obtained with 10 mM NaH,PO, and Na,HPO,. All reagents are of



analytical grade and used without any further purification. All solutions were prepared
using deionized water in experimental procedures.
Apparatus and characterization

Transmission electron microscopy (TEM) image was obtained with Spectra 300
(ThermoFisher Scientific). Fourier transform infrared spectrum (FT-IR) was conducted on
a Nicolet Nexus 670 spectrometer using KBr pellets. X-ray photoelectron spectra (XPS)
performance was conducted using PHI-5702 machine. Absorption spectra were recorded
on TU-1901 UV-Vis spectrometer. Lifetime and quantum yield were performed by a time-
correlated-single-photo-counting (TCSPC) system from FL 920 spectrometer with Ao, =
350 nm. By setting the emission and excitation slits at 5 nm, the fluorescence analysis was
conducted by RF-5301 spectrofluorophotometer.
Synthesis conditions

In this study, PVP and DAMO were used as reducing agent and silicon source
respectively. The synthetic design of PVP-Si QDs was demonstrated in Scheme 1. PVP-Si
QDs were prepared in one easy step by mixing PVP and DAMO. When the volume of
DAMO was 1 mL and the amount of PVP was 0.35 g, the reaction time was 4 h, and the
reaction temperature was 110 °C, the highest fluorescence intensity was obtained. In the
control experiment, under the same reaction conditions, as demonstrated in Fig. S1 under
the excitation wavelength at 350 nm, the FL intensity for only PVP (black line) was
negligible; that of only DAMO was also very weak with the emitted wavelength at 437 nm
(red line). Therefore, the emission peak was observed with the high FL intensity of PVP-Si
QDs synthesized by DAMO and PVP (blue line). Briefly, PVP-Si QDs were responsible for

further fluorescent analysis.



Analysis of TNP in water samples

The Yellow River water sample was obtained from Lanzhou (Gansu, China). Tap
water sample was collected from local laboratory in Lanzhou University (Gansu, China).
Drinking water sample was received from one supermarket in Lanzhou (Gansu, China).
The samples were centrifuged at 1200 rpm for 15 min and the supernatant was filtered
through a 0.22 pm pore membrane. Dilution of all samples was performed using 10.0 mM
PBS buffer solution (pH 7.4) before detection [1]. The fluorescence emission spectra were
tested under excitation wavelength at 350 nm after 1 min at room temperature. The
concentration of TNP in water samples was determined by the working curve.
Preparation of the fish tissues samples

Carp and Weever fishes were bought from a local supermarket (Lanzhou, Gansu). The
pretreatment steps of the fish samples are as follows: after being ground, 20.0 g of the fish
tissue was mixed with 20 mL of acetonitrile and extracted with an ultrasonic instrument at
room temperature for 60 min. After centrifugation, the supernatant was collected and
filtered. Then, anhydrous sodium sulfate was added to the above mixture. Subsequently,
the acetonitrile was evaporated and dried at 50 °C. Finally, the prepared samples were

mixed with 10 mM PBS solution (pH 7.4) for further use [2].
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Fig. S1. FT-IR spectra of DAMO (blue line), PVP (red line) and the synthesized PVP-Si

QDs (black line).
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Fig. S2. Fluorescence spectra of only PVP (black line), only DAMO (red line) and the

mixed solution of DAMO and PVP (blue line) under the same reaction conditions.
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Fig. S3. Time-dependent interaction between PVP-Si QDs and TNP (80 uM) at room

temperature.

1000

—— Blank

s TNP.

800 = Phenol

= Benzene

——2-NBAD

——4-NBAD

600 ~ —4-NBA

Aniline

——2.4-DN-aniline

——GSH

400 —— Catecol

—HQ

TNP === 2-amino phenol
X

———3-aminophenol

\\ == Resoricinol

1 2-nitro phenol
= d4-nitro phenol

FL intensity (a.u.)

[ ]
=
=
1

1 L] L] T )
400 450 500 550 600 650
Wavelength (nm)

Fig. S4. Fluorescent spectra of PVP-Si QDs in the presence of TNP (80 uM) and other

kinds of molecules, 4., = 350 nm.
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Fig. SS. Lifetimes of steady state FL of PVP-Si QDs with different concentrations of
TNP.
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Fig. S6. The parameters used in equation (1).
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Fig. S7. UV-vis absorption spectra of TNP (blue line), PVP-Si QDs before mixing TNP
(black line) and after mixing TNP (red line).



Table S1.

Comparison of the present PVP-Si QDs with other reported probes for the detection of

TNP.
Material Method Synthesized  Linear range LOD Ref.
time (uM) (uM)
CuNCs Fluorescence 8h 2-40 0.98 3
GSH-CuNCs Fluorescence lh 9.9-43 2.74 4
NACs Fluorescence 10 min 0.-24 2.1 5
N-GQDs Fluorescence 40 min 0-16 0.92 6
NP-CDs Fluorescence 6 h 25-350 23 7
PI-CONSs Fluorescence 4 days 0.5-10 0.25 8
N@CDs Fluorescence 10 h 1-75 2.45 9
Cys-CuNCs Fluorescence 2h 2.5-25 0.19 10
NFPNs Fluorescence 8h 0.5-150 0.7 11
This
PVP-Si QDs Fluorescence 4h 0.5-80 0.34 wor
k




Table S2.

Influence of different concentrations of TNP on fluorescence lifetime of PVP-Si QDs.

TNP concentration (LM) Fluorescence lifetime (ns)
0 4.26
10 4.23
20 4.21
30 4.30




Table S3.

Parameters used to calculate IFE of TNP on the fluorescence of the PVP-Si QDs.

INP (uM)  Ae® Aer” CF* Flopsa Foo® Eopsa® Ecor®
0 0.033 0.011 1.09 669.0 727.5 0.000 0.000
5 0.122 0.044 1.19 607.0 723.5 0.092 0.005
10 0.191 0.059 1.31 547.0 716.6 0.182 0.015
20 0.329 0.100 1.56 454.0 708.8 0.321 0.026
30 0.520 0.159 1.98 356.0 704.7 0.468 0.031

a4« 1s the absorbance of the PVP-Si QDs by the addition of TNP at 350 nm.

4. is the absorbance of the PVP-Si QDs by the addition of TNP at 437 nm.

°Corrected factor (CF) is calculated as Fo/Fopsg.

4F bsq is the measured fluorescence intensity of the PVP-Si QDs upon addition of TNP.
°F.,: 1s the corrected fluorescence intensity in eq. 1 by removing IFE from the measured
fluorescence intensity (Fypsq)-

E obsd =1-Fopsa/Fobsd,0, in Which Fopsqo is the observed FL intensities of the PVP-Si QDs in
the absence of TNP.

8L cor =1-Feor/Feorp, in Which F, o is the corrected FL intensities of the PVP-Si QDs in the

absence of TNP.
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