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Experiment section:

Materials and instrumentation

Chemicals were purchased from Energy-Chemical, Sigma-Aldrich, J&K and used without further 

purification. Solvents and other common reagents were obtained from Sigma-Aldrich. 1H NMR and 
13C NMR spectra were measured on a Bruker ARX 500 MHz spectrometer. Matrix assisted laser 

desorption/ionization time-of-flight (MALDI-TOF) mass spectra were collected on a Bruker 

SolarixXR high-resolution mass spectrometer. Absorption spectra were measured on a SHIMADZU 

UV2600i spectrophotometer. Steady-state photoluminescence (PL) spectra were recorded on a 

HITACHI F-4700 spectrophotometer. 

General procedures for the detection of Hg2+ and Cu2+

Unless otherwise noted, all the spectral measurements were performed in water containing 1% DMF) 

according to the following procedure. The stock solutions (1.0 mM) of DTPEP or DTPAP were 

prepared in DMF. 40 μL stock solution was added to 2 mL double distilled water followed by addition 

of different volume of Hg2+ or Cu2+ solution. The obtained solution was transferred to a quartz cell 

with 1 cm optical length for measurements. In the meantime, the blank solution without Hg2+ or Cu2+ 

was also prepared and measured under the same conditions for comparison.

Determination of the detection limit 

Based on the linear fitting in Figure 3D, 3E and 3F, the detection limit (C) is estimated as follows:

C = 3σ/B

Where σ is the standard deviation obtained from three individual fluorescent intensity ratio (I/I0) of 

DTPEP or DTPAP (20 μM) without any metal ions and B is the slope obtained after linear fitting the 

titration curves within certain ranges.
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Scheme S1. Synthetic route to DTPEP and DTPAP. 
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Figures and tables:

Figure S1. 1H NMR spectrum of compound 1 in CDCl3.

Figure S2. 1H NMR spectrum of compound 2 in CDCl3.
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Figure S3. 1H NMR spectrum of DTPEP in CDCl3.

Figure S4. 13C NMR spectrum of DTPEP in d6-DMSO.
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Figure S5. HRMS spectrum of DTPEP.

Figure S6. 1H NMR spectrum of DTPAP in CDCl3.
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Figure S7. 13C NMR spectrum of DTPAP in CDCl3.

Figure S8. HRMS spectrum of DTPAP.

S7



300 380 460 540 620 700
0.0

0.3

0.6

0.9

1.2

400 470 540 610 680 750
0.0

0.3

0.6

0.9

1.2

0.0

0.3

0.6

0.9

1.2
195 nm

N
or

m
al

iz
ed

 A
bs

or
ba

nc
e

Wavelength (nm)

142 nm

0.0

0.3

0.6

0.9

1.2

N
or

m
al

iz
ed

 P
L 

in
te

ns
ity

N
or

m
al

iz
ed

 P
L 

in
te

ns
ity

N
or

m
al

iz
ed

 A
bs

or
ba

nc
e

Wavelength (nm)

A B

Figure S9. Normalized absorption and PL spectra of DTPAP (A) and DTPEP (B) in water with 1% 

DMF.

Table S1. The quantum yields of DTPAP and DTPEP.
Probe λex (nm) Solutiona Aggregatesb Solid

DTPAP 395 84% 34% 4.5%
DTPEP 400 0.4% 2.7% 5.6%

aData were measured in DMF solution.
bData were measured in DMF/H2O mixed solution with 90% H2O fraction.

Figure S10. The DLS analysis of DTPAP (A) in DMF/H2O solution with 10% DMF and DTPEP (B) 

in pure DMF. Insets show the corresponding SEM images.
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Figure S11. Optimized molecular structures and calculated HOMO and LUMO geometries for 

compound DTPEP and DTPAP.

Figure S12. Cyclic voltammograms of 2 mM DTPAP (A) and DTPEP(B) measured in 

dichloromethane solution containing 0.1 M Bu4NPF6 as the supporting electrolyte at room 

temperature. Gold electrodes were used as a working electrode, and the scan rate was set at 50 mV·s–1.
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Figure S13. The UV-vis absorption spectra of DTPEP (A) and DTPAP (B and C) upon the addition 

of Hg2+ (A and B) or Cu2+ (C).
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Figure S14. (A) The Job's plot between DTPEP probe and Hg2+, with a total concentration of ([Hg2+] 

+ [DTPAP]) = 5 × 10−6 mol L−1.
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Figure S15. Fluorescence intensity of DTPEP (A) and DTPAP (B) (20.0 μM) in the presence and 

absence of Hg2+ (20.0 μM) under different pH environments (λex = 395 nm).
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Light intensity sensor 
interface, connecting sensor.

Filter capacitors can reduce 
voltage fluctuations and 
keep the system stable.

The reset button, reseting the entire 
device to run the program from scratch.

The crystal oscillator provides the 
benchmark for the entire system, 
which is the heart of the single-chip 
microcomputer.

AT89C51 is mainly responsible for running 
code to control the entire device.

The LCD display shows the 
measurement results.

The sensor knobs for detecting
thresholds and debugging 
sensitivity can easily adjust the 
data of the sensor.

UV light switch.

The power output interface can 
output 5V reference voltage.

Device switch

Figure S16. Structure of the portable device for detection of Hg2+ by using DTPEP.

Table S2. Comparison of DTPEP with some recently reported AIE-active fluorescent probes for 
Hg2+.

AIEgen-based fluorescent probes λem (nm) LOD Portable device Ref
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