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Experimental Procedure for UV-Visible Absorption Spectroscopy

1 mg of PTPAS solid was added into separate glass vials, and then 20 mL of different
polar solvents (HEX, TCM, EA, DCM, THF, DMF, EtOH, and MeOH) were added.
After complete dissolution, absorption spectra were measured by using a UV-Visible
spectrophotometer .

Experimental Procedure for Fluorescence Testing

1 mg of PTPAS solid was added into separate glass vials, and then 20 mL of different
polar solvents (HEX, TCM, EA, DCM, THF, DMF, EtOH, and MeOH) were added.
After complete dissolution, fluorescence spectra testing were performed under
excitation at the maximum absorption wavelength.

Experimental Procedure for Fluorescence Quantum Yield (¢f)

A PTPAS solution with an absorbance of less than 0.05 at an absorption wavelength
of 360 nm was prepared, and quinine sulfate solution (¢ = 0.54, solvent: 1.0 N H,SO4
aqueous solution) was utilized as a reference sample [1, 2]. The fluorescence spectrum
of PTPAS was measured by using a fluorescence spectrometer. The fluorescence

quantum yield (¢g) was calculated by using Equation S1 based on the obtained test data.

2
Fx fst 1y
Pra=Prse X X7 X—

2
Fst fx nst 0

st and x represent the standard sample and the test sample, respectively. ¢ denotes the

fluorescence quantum yield. F corresponds to the integral area of the fluorescence peak. f'signifies

the absorption factor, and n is the refractive index of the solvent.
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Experimental Procedure for Fluorescence Testing of PTPAS in
H,O/THF Solvent

10 mL solutions with varying ratios of H,O/THF were individually prepared, with
ratios of 10:0, 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9, and 0:10. Subsequently, 100 uL.
of a 2 mM PTPAS solution was sequentially added to each solution. After thorough
shaking and mixing, fluorescence spectra under an excitation wavelength of 365 nm
were tested.
Experimental Procedure for the Detection Limit of PTPAS for TNT

A 500 mL solution of PTPAS with a concentration of 0.01 g/L (THF/H,0O = 1:9)

was prepared. 10 mL were measured and added to corresponding glass bottles.
Subsequently, TNT solutions with concentrations of 1 g/L, including 0, 2.5, 5, 7.5, 10,
17.5, 25, 37.5, 50, 75, and 100 pL, were sequentially added. The fluorescence intensity
of the different solutions was tested under an excitation wavelength of 365 nm, and the

fitting results were analyzed using equations S2 and S3.
I 0
- = 1+ K¢y|Q]

. _3S
=22
KSV

2

3)

Iy and [ represent the initial fluorescence intensity of PTPAS before and after adding TNT,

respectively.. [ denotes the fluorescence intensity after complete response to the added TNT. [Q]
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corresponds to the concentration of TNT in the tested sample. K, signifies the Stern-Volmer
constant. C; is the detection limit of the sensor. S represents the 15-fold standard deviation of the
blank sample.
Experimental Procedure for Fluorescence Response Time

10 mL solutions of PTPAS were individually prepared, with the concentrations of
10, 20, 40, 60, 80, and 100 uM (H,O/THF=9:1), and 3.5 mL of each solution was
measured and added to the cuvette. Subsequently, 70 uL of a 2 mM TNT solutions were
also added to the corresponding cuvette. The changes in fluorescence intensity of the
solutions over time were measured under an excitation wavelength of 365 nm.
Experimental Procedure for the Effect of pH on Fluorescence
Performance

50 mL solutions were prepared with pH values ranging from 1 to 13, using a H,O
and THF ratio of 9:1. Subsequently, 10 mL of each solution was measured and added
to 100 uL of a 2 mM PTPAS THF solution. After thorough mixing by oscillation, the
fluorescence spectra of the solution were measured separately under an excitation
wavelength of 365 nm. Subsequently, 100 pL of a 2 mM TNT solution was added to
the corresponding solutions, thoroughly mixed by oscillation, and the fluorescence
spectra of the solutions at pH=1-13 were measured under an excitation wavelength of
365 nm.
Experimental Procedure for the Selectivity of PTPAS to TNT

Solutions of metal ion nitrates (Ag*, AI**, Ca?*, Co®*, Cu?', Fe?*, Fe3*, Mg?*, Mn?",
Ni?*, Zn?") and nitro-based compounds (CNB, NP, DNB, NT, NB, TNT, DNT, HMX,
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RDX) were prepared in advance at a concentration of 10 mM. A 500 mL solution of
PTPAS with a concentration of 20 uM (THF/water = 1:9) was then prepared, and 10
mL of this solution were measured and added todifferent glass bottles. Subsequently,
20 pL of the pre-prepared metal ion and nitro compound solutions were sequentially
added to the corresponding bottles. After equilibration, the fluorescence intensity was
measured under an excitation wavelength of 365 nm.
Theoretical Calculation

All theoretical calculations were conducted using the density functional theory
(DFT) within the Gaussian 16 program package. The binding energy between the
polymer and TNT was calculated at the 6-31G(d,p) level of theory using the B3LYP-
GD3(BJ) functional, with the solvent effect of water being considered using the SMD
solvent model. The Natural Transition Orbital (NTO) analysis of the polymer was
performed at the 6-311G(d,p) level of theory using the B3LYP-GD3(BJ) functional,
with the solvent effect of tetrahydrofuran being considered using the SMD solvent
model.

Lippert-Mataga equation

-1 n® -1

2e+1 2n2 41

Af =
(4)

Af represents the orientational polarizability of the solvent. n is the refractive index

of the solvent. £ denotes the dielectric constant of the solvent.

Table S1 Elemental analysis for PTPAS



1 Anal. Calcd for C36H26N2028

C(%) H(%) N(%) 0(%) S(%)
Expected 78.52 4.76 5.09 5.81 5.82
Found 78.31 4.92 5.26 5.79 5.72
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6 Fig. S2 (a) Thermogravimetric Analysis (TGA) of PTPAS under a nitrogen atmosphere; (b)
7 Differential Scanning Calorimetry (DSC) of PTPAS under a nitrogen atmosphere.
8

9 Table S2. Comparative analysis of thermal properties between PTPAS and D-A-D polymers

Polymers T4 (°C) References

Pl 310 [3]




P3 480 [4]

PVT-PI 445 [5]
P3 320 [6]
PTPAS 463 This work

1 T4 was the temperature at which the polymer lost 5% of its weight.
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5 Table S3. Photophysical parameters of PTPAS in solid state
Polymer Aaps(nm) Aem(nm) T(ns) OF
PTPAS 374 475 1.8 0.09

6 Aaps 18 the maximum absorption wavelength. A, represents the maximum emission wavelength.

7 tsignifies the fluorescence lifetime. g denotes the fluorescence quantum yield.
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10 Fig. S3 Fluorescence lifetime of PTPAS in solid state.
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Fig. S6 (a) ESP maps of PTPAS and the resulting molecular dipole; (b) The transition dipole

moment (red arrow) of PTPAS from the ground state (Sy) to the excited state (S;).
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Fig. S7. (a) Particle Size Distribution of PTPAS (20 uM) in a solution
(b)The SEM image of nanoparticles in PTPAS solution.
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Table S4. Performance comparison of PTPAS with reported TNT detectors

Fluorescent linearity Kgy(M™) LOD References
probes range
PCz-TPE — 8.5x10* — [7]
PTPA1-TPE 0~41 uM 4.9x10* — [8]
CdTe/CdS (QDs) 3~100 uM 3.2x10% 375 aM 9]
ROMP-P2 0.25~10 uM 5.3x103 70 nM [10]
PTPEK 9~440uM 3.29x104 4.56 yM [11]
T3HTP-2 0.2 ~60 uM 1.3x103 200 uM [12]




PTPAS 1.1~11 pM 2.98x10° 94 nM This work
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7 Fig. S9 After adding nitro compounds (20 uM) and TNT (20 uM) to PTPAS (20 Mm, THF/H,0 =
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10 Fig. S10 Variation in average particle size and fluorescence intensity of PTPAS solutions (20uM,
11 H,O/THF=9:1) over three weeks
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