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A B S T R A C T   

This article describes the design and synthesis of a B-N bond-based sensor (BNOH) to detect picric acid (PA), 
which is easy to synthesize with a high yield. It exhibits aggregation-induced emission (AIE) effect, and its solid 
bright fluorescence makes it suitable for use as a sensor. As PA sensor, BNOH performs excellently with good 
selectivity and sensitivity (detection limits as low as 2.9 ppb). The PA response mechanism of BNOH to PA was 
explored through computational simulation methods. Interestingly, trace amounts of solid PA can be detected by 
wiping the BNOH paper sensor, achieving convenient and quick PA detection.   

1. Introduction 

Picric acid (PA, 2,4,6-trinitrophenol) is an organic strong acid widely 
present in military, explosives, dyes, pesticides, leather, pharmaceuti
cals and chemical industries. It has a high destructive power, causing 
huge damage to human beings and environment. [1–5] The health 
hazards of picric acid mainly manifest as irritation to the skin and eyes. 
It can also cause damage to internal organs such as the immune system, 
liver and spleen. In extreme cases it may even lead to respiratory distress 
or other serious consequences. Due to its strong water solubility, once 
entering water bodies, it can contaminate groundwater and soil causing 
severe damage to farmland and natural environments.[6] Moreover, 
picric acid may be abused by terrorists posing a potential threat of 
terrorist attacks which brings security risks for society. The destructive 
power of picric acid is even stronger than TNT; slight friction on PA 
powder could trigger explosions. 

To timely and accurately detect the presence of picric acid, various 
methods have emerged including Surface-Enhanced Raman Spectros
copy (SERS),[7,8] X-ray Diffraction (XRD),[9] Gas Chromatography- 
Mass Spectrometry (GC–MS), [10–12] Nuclear Quadrupole Resonance 
(NQR),[13–17], Ion Mobility Spectrometry (IMS)[18–22] and Cyclic 
Voltammetry. However, all these methods have certain limitations. 
SERS is a spectroscopic technique based on surface-enhanced effect that 
provides high sensitivity detection. However, the adsorption behavior of 

PA might be affected by substrate materials or environmental conditions 
leading to signal changes or instability. In addition, the low concentra
tion detection of PA might be influenced by background interference 
reducing accuracy. XRD is used for determining material structure and 
composition, but crystal structures are difficultly obtained during PA 
detection. GC–MS, is commonly used for analysis and identification of 
organic compounds. However, due to high sample pre-treatment re
quirements in PA detection, complex extraction and purification steps 
may be needed which is time-consuming and laborious. In electro
chemical methods, PA might adsorb unstably on electrode surface 
leading to signal changes resulting in unreliable detection results. 

Fluorescence detection technology has unique advantages in 
detecting explosives.[23–26] Using fluorescent probes such as emitting 
conjugated dendrimers,[27] poly silanes,[28], carbon quantum dots, 
[29–33]metal nanoclusters,[34–38]metal gels,[39,40]Metal-Organic 
Frameworks(MOF),[41–45]organic conjugated polymers,[46]organic 
small molecules,[47,48] and nano-composite materials, high-sensitive 
PA detection can be achieved. Compared with traditional detection 
methods, the fluorescence method has many advantages, including high 
detection sensitivity and fast response. The development of fluorescent 
probes with specific detection of PA can make it possible to combine PA 
with the probes under certain circumstances to produce spectral dif
ferentiation, thus enabling easy and fast identification of this harmful 
substance.[49]. Furthermore, the fluorescence method is non- 
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destructive and pollution-free, thus avoiding additional harm or 
contamination to the object being tested. Therefore, the fluorescence 
method has broad application prospects in the field of picric acid 
detection providing a feasible modern strategy for protecting human 
health and environmental safety. 

Aggregation-induced emission (AIE) is an emerging fluorescent 
phenomenon first proposed by Benzhong Tang’s research team in 2001. 
[50] AIE refers to the phenomenon where a fluorophore exhibits a sig
nificant increase in fluorescence emission upon transitioning from a 
monomeric state to an aggregated state. Compared with traditional 
fluorescent probes, AIE has a series of obvious advantages. The strong 
fluorescence emission induced by AIE allows for achieving excellent 
sensitivity and enabling rapid detection at low concentration targets. 
[51–54] Due to its aggregate-emission feature, AIE easily overcomes the 
problem where traditional fluorescent probes are quenched due to 
agglomeration when placed into water. Furthermore, it does not require 
complex synthesis methods for improving molecular water solubility, 
thus enabling sensitive detection of the target in water. AIE molecules 
also show excellent photostability, able to withstand long-term light 
exposure without fluorescence attenuation, maintaining persistent 
signal output. Therefore, AIE technology has been widely favored in 
multiple fields. In biomedical field, AIE molecules can be used for cell 
imaging, tumor diagnosis and drug delivery, realizing real-time moni
toring of biological processes through specific interactions with bio
logical tissues.[55,56] In environmental field, AIE molecules can be used 
for water quality monitoring, pollutant detection and food safety,[57] 
keeping advantages such as rapid response, high sensitivity and selec
tivity. On this basis, the development of an AIE probe for PA detection 
may have a great significance and broad prospects. 

Here, we have designed and reported a novel B-N bond-based AIE 
probe, BNOH, for a rapid, sensitive, and accurate detection of PA. BNOH 
is synthesized easily in one step with excellent purity and yield. The 
properties of BNOH were studied in detail by spectroscopy to explore the 
interaction between BNOH and PA. In addition, we optimized the mo
lecular model using density functional theory (DFT) to explain the 
possibility of fluorescence quenching during the detection process. 
Finally, we prepared paper sensors using BNOH solution for portable 
detection. The paper sensor has excellent detection efficiency and limit 
with simple usage, just contact with powder under UV light, to observe 
results. 

2. Experiment 

2.1. Materials and methods 

Unless otherwise noted, materials (including a 10 μg/L PA solution in 
acetonitrile) were purchased from Sigma and used without further pu
rification. For a series of organic molecules, potentially interfering with 
PA detection, such as benzoic acid, p-nitrophenol, nitrobenzene, and 
phenol, 10 mL of 1 M stock solutions in THF were prepared. Dichloro
methane was distilled from CaH. Toluene was purified by refluxing so
dium in nitrogen for several hours and then distilled to remove trace of 
water. Deionized water was obtained by Milli-Q purification system 
(Millipore) with electrical conductivity of 18.2 s/m. Using tetrame
thylsilane (TMS) as the internal standard, 1H and 13C NMR spectra were 
recorded on a 14 T Bruker Avance III spectrometer. Mass spectra were 
recorded on the Brook Electron spray Ionization Mass Spectrometer 
(ESI-MS). The UV–Vis absorption spectra were obtained on CARY50 
biological spectrophotometer (Varian Inc., CA., USA). Fluorescence 
spectra were obtained on a Fluoromax-4 spectrofluorimeter (Horiba 
Jobin Yvon Inc., USA). 

2.2. Synthesis of BNOH 

Naphthalene-1,8-diamine (158 mg, 1 mmol) and (4-hydroxyphenyl) 
boronic acid (150 mg, 1.08 mmol) were dissolved in anhydrous toluene 

and refluxed for 10 h under argon protection. The product was obtained 
by removing the solvent through rotary evaporator. Purification was 
achieved by extraction with deionized water and ethyl acetate (25 mL, 
four times), separating the organic phase, drying it with sodium sul
phate, filtering it, and then subjecting the filtrate to pressure distillation. 
The product was purified by silica gel column chromatography using 
Dichloromethane as eluent. The resulting product (white solid, 220 mg) 
was obtained with a yield of 84.6 %. 1H NMR (600 MHz, MeOD) δ 7.70 
(d, J = 7.9 Hz, 2H), 7.50 (s, 2H), 7.07 (t, J = 7.8 Hz, 2H), 6.92 (d, J = 8.1 
Hz, 2H), 6.85 (d, J = 7.8 Hz, 2H), 6.52 (d, J = 7.3 Hz, 2H).13C NMR (151 
MHz, MeOD) δ 159.00, 142.60, 136.59, 133.60, 127.23, 119.90, 116.25, 
114.59, 104.74. MS (ESI) m/z for C16H12BN2O calculated 260.11 [M +
H+] found: 261.21. These observations fully agree with literature data. 
[54]. 

2.3. Formation of BNOH aggregates 

2.6 mg of solid BNOH were dissolved in 1 mL of methanol to obtain a 
10 mM BNOH solution, which was stored in the dark at 4 ◦C. At room 
temperature, 100 μL of the BNOH methanol solution were dropwise 
added into 48 mL of 1 mM PBS buffer (pH = 6.8) and 1.9 mL MeOH (96 
% PBS/MeOH), stirred overnight to obtain a homogeneous solution 
containing the aggregated BNOH with a concentration of 20 μM. Unless 
otherwise specified, this solution was used for characterizing the 
UV–VIS, fluorescence properties and the PA detection of BNOH. [58] 
The response experiment with PA was conducted using the above- 
described solution of aggregated BNOH. The excitation wavelength for 
BNOH was set to 330 nm (3 nm of slit width). 

2.4. Spectrofluorimetry of BNOH 

The fluorescence properties of BNOH (final concentration 20 μM) 
were tested in solvents with different polarities: Dimethylformamide, 
Acetonitrile, Methanol, Tetrahydrofuran, Chloroform and n-Hexane. 

2.5. Testing BNOH-PA interaction 

Job’s plot was used to characterize the interaction between PA and 
the BNOH sensor. In this experiment, a series of solutions obtained by 
mixing different volumes of the aggregated BNOH solution and PA to a 
fixed volume of 1 mL were prepared. The fluorescence spectra of the 
resulting solutions were acquired at room temperature.  

Fjob = (1-x) F0-F                                                                                   

x is the molar fraction of PA, F0 and F are the fluorescence intensity of 
solution in the absence and presence of PA. The total molar concentra
tion of the two components should be kept at a fixed value while the 
molar fraction of any component is variable. In this experiment, the total 
concentration of BNOH and PA was 4 × 10− 5 M, and the molar fraction 
of PA in the mixture was 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, and 
1.0. 

2.6. Limit of detection (LOD) experiments 

The PA detection limit (3σ/k) of the BNOH sensor was calculated by 
analyzing the fluorescence of BNOH at different concentrations of PA. In 
the detection limit equation, σ is the standard deviation, and k is the 
slope of the linear curve. The standard deviation (σ) was obtained from 
the bank test of the aggregated BNOH solution in the absence of PA. The 
slope (k) was obtained by plotting the concentration of PA versus the 
fluorescence intensity. 

2.7. Computational methods 

DFT calculations (ORCA 5.0.31) [59] were used to optimize the 

C. Cheng et al.                                                                                                                                                                                                                                   



Journal of Photochemistry & Photobiology, A: Chemistry 450 (2024) 115462

3

structure of the adduct formed between PA and BNOH in the non- 
aggregated monomeric form. Geometry optimization and frequency 
calculation were performed at the B3LYP-D3BJ/6-31G(D) theoretical 
level. To calculate interactions and eliminate the influence of Basis Set 
Superposition Error (BSSE), gCP correction was used in the calculation 
[60]. Molecular orbitals and electrostatic potential maps were obtained 
at the B3LYP-D3BJ/def2-TZPP level. BNOH and PA monomer molecules 
are optimized on gaussian09, and the results of molecular orbitals and 
electrostatic potential diagrams were obtained at B3LYP /6-31G(D) 
level. 

2.8. Fabrication of a paper-based prototype of BNOH as PA sensor 

A solution of 100 μM of BNOH in methanol was prepared. Filter 
paper was cut into appropriate sizes and immersed in the solution for 2 
h. The paper was then taken out, laid flat on a glass plate, and air-dried 
in a fume hood before use. 

3. Results and discussion 

The synthetic route followed for obtaining BNOH is reported in 
Scheme 1. The compound was easily obtained by refluxing 2-amino
naphthalene with hydroxyphenylboronic acid in toluene. The Com
pound BNOH was characterized by 1H NMR, 13C NMR and Mass 
Spectrometry in (Fig. S1-3, Supporting Information). Although the 
structure of BNOH has been already reported in literature, [61–63] these 
reports only improved the synthesis method of BNOH but did not 
effectively apply it to detect explosive PA systems. In the structure of 
BNOH there are two electron-rich functional groups, the B-N bond re
gion and hydroxyl group, which may effectively interact with PA. Both 
chemical entities are likely to produce photoinduced electron transfer 
effects during light excitation resulting in different emission character
istics. Therefore, we determined the photo physical properties of BNOH 
and its capability to act as PA sensor using UV and fluorescence spec
troscopies as well as DFT calculations. 

Firstly, we tested the basic spectral properties of BNOH. In MeOH, 
BNOH exhibited a broad UV absorption at 330 nm (Fig. 1A). The fluo
rescence emission showed two peaks at 381 nm and 425 nm (Fig. 1B), 
which originate from the vibration of phenol and naphthylamine moi
eties, respectively. This emissive pattern is confirmed in the spectra 
acquired in different solvents (Fig. 1C), with a slight red shift with the 
increase of solvent polarity. Table S1 reports the Stokes shift values of 
BNOH in different solvents. Although DMF is also a highly polar solvent, 
BNOH dissolves well in it, so its emission intensity is stronger than that 
in other solvents. 

We also tested the fluorescence emission intensity (at 425 nm) of 
BNOH in methanol solution at different concentrations (Fig. S4). Within 
100 μM concentration range, the fluorescence intensity progressively 
increased with concentration; however, when the concentration reached 
500 μM, fluorescence started to be quenched and at 1 mM the system 
was not fluorescent anymore. From this observation, to ensure a good 

detection sensitivity, a BNOH concentration of 20 μM for selected for the 
successive experiments. 

Next, we investigated the photoluminescence properties of BNOH in 
water (Fig. 2A). By varying the water/methanol ratio, we found that as 
the water content increased, the emission spectrum of BNOH gradually 
changed the pattern and evolved to a single emission peak (centered at 
400 nm) in the solution with the maximum water fraction (96 %), 
indicating aggregation of BNOH in water. The plot reporting the emis
sion intensity at 425 nm (Fig. 2B), showed that when the proportion of 
water reached 70 %, the emission intensity of BNOH switched from 
quenching to AIE effect. This suggests that at a ratio of 70 %, BNOH 
started to aggregate. The UV spectra of BNOH are also displayed in 
Figure S5. From a ratio of 70 % onwards, the fluorescence keeps 
increasing due to the gradual insolubility of BNOH in the mixed MeOH/ 
water solution, which is exhibiting a typical AIE phenomenon due to the 
formation of aggregates, as confirmed by the dynamic light scattering 
(DLS) results. (Fig. S6) The BN bond will behave like a carbon–carbon 
double bond in the structure, [58,64]as the aggregation proceeds, the 
vibration of the naphthalene ring connected by the B-N bond is sup
pressed, and the rotation of the benzene ring connected to the boron 
atom is also suppressed, and this part of the energy is used for light 
emission, resulting in AIE. Such behavior provides the rationale for 
using BNOH as fluorescent sensor in aqueous environments. 

According to this hypothesis, we evaluated the ability of BNOH to 
detect picric acid. By adding different concentrations of PA (0–100 μg/ 
mL range) to a solution containing 20 μM BNOH (Fig. 3A), we found that 
as the concentration of PA increased, the fluorescence of BNOH was 
quenched and the final fluorescence intensity differed by a factor of 526 
compared to the starting solution with no PA added. The quenching 
efficiency [(I0-I)/I0] at 100 μg/mL was 98.1 %. The quenching was linear 
with the PA concentration only in the 0–10 μg/mL range (Fig. 3B), 
where the probe was very sensitive to the analyte (R-Square 0.98), 
resulting in a limit-of-detection (LOD) as low as 2.9 ppb. Fig. 3A in
dicates that upon increasing the PA concentration, the fluorescence 
experienced a red shift, which can be attributed to a photoinduced 
electron transfer (PET) between PA and BNOH. To delve deeper into the 
quenching dynamics, we computed the Stern − Volmer constant, 
revealing a value of 5.88 × 108M− 1. To probe deeper into the sensitivity 
of PA detection using BNOH, Stern-Volmer plots were generated. As 
depicted in Fig. S7, at higher PA concentrations, the curve exhibited an 
upward bend, suggesting an over-amplified burst effect.[49] In contrast, 
at lower PA concentrations (0–20 μg/mL), the Stern-Volmer plot dis
played linearity. The Stern − Volmer equation takes the form:  

I/I0 = 1 + KSV[Q]                                                                                 

Here, I0 represents the initial fluorescence intensity, while I signify 
the final intensity subsequent to the introduction of the analyte, and [Q] 
denotes the concentration of the analyte.[49]. 

To understand the binding mode and assess the stoichiometry of the 
interaction between BNOH and PA, we measured the fluorescence in
tensity at 425 nm of 1 mL solutions containing a different molar fraction 
of PA (xPA) and BNOH (Job plot, Fig. S8). The result obtained is a clear 
indication that the maximum change in intensity occurs when xPA is 
0.46, indicating that a 1:1 complex is formed between the two inter
acting partners. However, even when more PA (1 to 2 equivalents) is 
added, the quenching is still observed. [65,66] Mass spectrometric 
analysis revealed distinctive changes when PA was introduced in vary
ing quantities. Upon adding 0.2 equivalents of PA, a notable reduction in 
the molecular peak of BNOH at 260 was observed, accompanied by the 
emergence of a unique new peak at 429. Subsequent gradual addition of 
PA up to 0.6 equivalents resulted in the formation of a complex peak at 
484. Further addition of PA to reach 1 equivalent led to the complete 
disappearance of peak 429, leaving behind only the newly emerged peak 
at 485. (Fig. S9). 

We attempted to explain this phenomenon by optimizing the 
Scheme 1. Synthesis route of BNOH.  
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molecular model using density functional theory (DFT). The molecular 
structures of BNOH and PA were optimized using DFT (B3LYP/6-31G 
(D)) method, while the molecular structure of the BNOH/PA adduct was 
calculated using B3LYP-D3BJ/6-31G(D) method to ensure the compre
hension of the quenching process. The results showed that PA and BNOH 
formed a planar arrangement (Fig. S10), which facilitates the recogni
tion of PA by BNOH. During this process, BNOH forms π-π stacking with 
PA, and the NH hydrogens connected with boron can reinforce the 
interaction through hydrogen bonds with PA. Molecular orbital energy 
level calculation (Fig. 4) also showed different electronic arrangements. 
In the single molecules, the orbital distribution of BNOH was clear, with 

HOMO located in naphthalene part and LUMO almost distributed 
throughout the molecule, with an energy difference of 4.08 eV. The 
orbital distribution of PA was simpler, with an energy difference around 
4 eV. It is worth noting that the HOMO energy of PA is much lower than 
that of BNOH, so it is relatively more stable than BNOH. The LUMO 
energy of PA is between HOMO and LUMO energies of BNOH, only 
differing from HOMO by 0.69 eV; such low gap can easily promote the 
transfer of their joint excitation energy onto PA, thus resulting in fluo
rescence quenching feedback phenomenon. 

The results obtained from the joint-optimization of both molecules 
are close to our guesswork: HOMOs orbitals still arrange at 

Fig. 1. (A) UV–Vis spectra of BNOH in MeOH. (B) fluorescence spectra of BNOH in MeOH. (C) Emission spectra of BNOH in different solvents.  

Fig. 2. (A) Emission spectra of BNOH in mixed solutions of water/methanol at different ratios. (B) Fluorescence intensity change curve of BNOH at 425 nm. (C) 
Optical color change of BNOH in different water/methanol percentage mixed solutions. (D) The luminescence of BNOH solid powder under ultraviolet lamp. 
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naphthylamine moiety in composite molecule without significant 
change compared to individual ones; however, its total potential energy 
is reduced due to the influence of PA, which is − 5.4 eV. The introduction 
of the PA molecule in the composite system has a significant impact on 
the LUMO orbital distribution of the BNOH monomer molecule, which is 
now predominantly distributed on the PA molecule. Additionally, the 
LUMO energy values of the complex molecules closely resemble that one 
of PA, with values of − 3.68 eV and − 3.93 eV, respectively. This repre
sents a remarkable change compared to the BNOH monomer. Further
more, the energy difference (△E) between the excited state and the 
ground state in the complex is significantly reduced from 4.08 eV to 
1.72 eV. This reduction indicates that, upon excitation, BNOH absorbs 
energy and the electrons that would typically transition to the S1 orbital 
of BNOH now transition to the S1 orbital of PA. Subsequently, these 
electrons return to the ground state, resulting in a photoinduced electron 
transfer process. As a consequence of this transfer, the fluorescence of 
BNOH is effectively quenched. 

The molecular electrostatic potential map (ESP) of BNOH and PA, as 
well as their complex, were calculated (Fig. S11). Blue and red represent 
the positive and negative potentials, respectively. The ESP maps ob
tained for BNOH and PA suggest that the drive-force of the formation of 
the adduct is the occurrence of non-covalent bonds with interaction 
energy calculated at − 5.14 kcal/mol, supported by low-energy 

interactions. 
We believe that one the key factors in the formation of the adduct is 

the nitro functional group of PA, because the electron-deficient feature 
of this group can favor PET effects. To confirm the role of the nitro 
group, the fluorescence intensity of BNOH was measured in presence of 
different aromatic compounds (Figs. S12-S13). We found that the 
presence of a single nitro group (NB), as well as a single carboxylic group 
(BA), or a single hydroxyl group (PH) did not quench the fluorescence. 
Quenching was effective in presence of both one nitro and one hydroxyl 
groups (NP), though the quenching effect was much lower than PA, 
suggesting the role of the number of the two substituents. This obser
vation is relevant to highlight the excellent selectivity of BNOH to act as 
PA sensor. 

We also conducted some stability tests on BNOH. First, we assessed 
the stability of BNOH in water solution at different pH values (Figs. S14- 
S15). Due to the presence of phenolic group, whose pKa value is usually 
between 10 and 12, [67] BNOH is deprotonated in an alkaline envi
ronment and its electron conjugation structure is destroyed, resulting in 
fluorescence disappearance. Subsequently, we tested the photostability 
of BNOH (Fig. S16). Under continuous UV irradiation at 330 nm for 2 h, 
there was almost no change in UV absorption intensity, while a slight 
decrease was observed in the fluorescent emission intensity at 425 nm, 
which demonstrated an excellent photostability. 

Fig. 3. (A) Fluorescence spectra of BNOH solution with different concentrations of PA. (B) Changes in fluorescence intensity of BNOH at 425 nm, (C) the linear 
relationship between fluorescence intensity at 425 nm and PA concentration, (D) The optical color of BNOH solution changes after adding different concentrations 
of PA. 
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Fig. 4. Molecular orbital energy level distribution of BNOH, PA and their complex.  

Fig. 5. (A) Emission of BNOH paper stripes to detect PA in different concentrations. (B)Linearity of fluorescence intensity at 425 nm with PA concentration (10–50 
μg/mL) for BNOH paper sensor. (C)Photo of BNOH paper stripes to detect PA in different concentrations solution of PA under UV irradiation. (D) and solid PA under 
sunlight(left) or UV irradiation(right). 
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On this basis, BNOH appears to be a promising system to act as PA 
sensor. Currently, the detection of PA and, in general, explosives re
quires complex, costly, and time-consuming operations. Explosives can 
pose significant hazards when they come into contact with human skin 
or certain materials; even slight friction can cause explosions that may 
also contaminate water sources. Therefore, the development of rapid 
and convenient detection methods has a great significance. 

To move a bit forward in this direction, we have developed a paper- 
based PA sensor based on BNOH by immersing paper strips for 2 h into a 
methanol solution containing 100 μM of BNOH, followed by drying the 
strips in a cool place. Then, we dipped the paper strip into acetonitrile 
solution containing PA or touched the strips with powdered PA to 
observe changes in the paper under UV light conditions (Fig. 5C). The 
fluorescence spectrum of BNOH-coated paper strips for detecting PA 
under 330 nm excitation was observed. Fig. 5A illustrates that with 
escalating PA concentrations, the fluorescence emission of the paper 
sensor diminishes consistently, exhibiting a linear correlation within the 
10–50 μg/mL range of PA concentrations (Fig. 5B). where the part of the 
paper that was in contact with PA reduced the fluorescence significantly, 
forming a clear contrast with the unreacted part. Since explosives often 
leave traces on clothing and bags, we also tested the performance of the 
strip-based sensor on trace amounts of solid PA. (Fig. 5D) We dropped 
different concentrations of PA solution onto a glass plate and dried it in a 
fume hood before wiping it with the paper-based sensor and observing 
under UV light. A quenched spot was clearly observed in the area of the 
strip that reacted with PA, highlighting the potential of this approach in 
detecting traces of solid PA. 

4. Conclusion 

In summary, we have synthesized and tested a fluorescent probe 
(BNOH) containing B-N bond and hydroxyl group for sensing the 
explosive picric acid. In aqueous environments, the probe produces a 
bright fluorescence caused by the AIE effect. The interaction between 
the BNOH aggregates and PA significantly quenches the emission with a 
high selectivity and sensitivity. The quenching results from the forma
tion of a 1:1 adduct between BNOH and PA, stabilized by π-π stacking 
and generates photoinduced charge transfer upon light excitation, as 
demonstrated by DFT calculation. To preliminarily demonstrate the 
potential of this probe “on-field”, solid paper strips where pre-treated 
with BNOH and exposed to light after contact with the analyte, 
demonstrating an excellent sensitivity to detect PA both in solution and 
as powder. The results herein presented highlight the great potential of 
this probe for electronic sensing in real explosives, water pollutants, soil 
sensors, etc., playing a positive role in homeland security and explosive 
detection. 
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