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Fig. S1 Synthetic route of the smart fluorescent hydrogel
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Fig. S2 The structure of the smart fluorescent hydrogel 

   
Fig. S3 Mass spectrum of the prepared 5-acrylamido-fluorescein
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Chemical Formula: C23H16NO6
+

Exact Mass: 402.0972
Molecular Weight: 402.3815

m/z: 402.0972 (100.0%), 403.1006
(24.9%), 404.1039 (2.7%), 404.1015

(1.2%)
Elemental Analysis: C, 68.65; H, 4.01; N,

3.48; O, 23.86



 Fig. S4 1H NMR spectrum of 5-acrylamido-fluorescein

Fig. S5 13C NMR spectrum of 5-acrylamido-fluorescein
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Fig. S6 Response characteristics of fluorescent hydrogels to . Volume changes of the fully swelled 𝐻𝑔2 +

fluorescent hydrogel after soaking in   NaCl solution (left) and   3.0 × 10−4 𝑚𝑜𝑙 ∙ 𝐿−1 1.0 × 10−4 𝑚𝑜𝑙 ∙ 𝐿−1

 solution (right) for 30 min.𝐻𝑔(𝑁𝑂3)2

4 5 6 7 8 9 10
0

200

400

600

800

1000

1200

V
(

L)

pH
Fig. S7  Effect of pH on the -induced volume shrinkage of the obtained hydrogel. ,  𝐻𝑔2 + 𝐻𝑔2 + 5.0 × 10−5

; pH 4~10, by adding 0.2 M NaOH to B-R buffer (0.04 M H3PO4, HAc and H3BO3). 𝑚𝑜𝑙 ∙ 𝐿−1
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Fig. S8 Effect of time on the adsorption rate for 𝐻𝑔
2 +
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Fig. S9 The adsorption rate of 30 minutes for  𝐻𝑔2 +
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Fig. S10 TGA result of the obtained hydrogel. Rate of the temperature rise, 5.0 ℃/min; Temperature range, 

27~600 ℃. 



Table S1 Comparison of the reported and the present nitrogen base-based sensors for 

 determination 𝐻𝑔2 +
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Sensor type Advantages Disadvantages Ref.

Electrochemical 
sensor

High sensitivity, fast 
response, and can be 
used in opaque 
system

Complicated in sensor 
preparation, determination 
results affected by non-
specific adsorption, and 
electrochemistry 
workstation is required

[1-20]

Colorimetric 
sensor

Low-cost, naked-eye 
readout or a simple 
instrument is require-
ment, and can be used 
for field detection

Color vision difference 
limits the sensitivity, 
which usually makes it is 
difficult to accurately 
quantify and generally be 
used for qualitative or 
semi-quantitative analysis

[21-33]

Fluorescence 
sensor

High sensitivity, fast 
response speed, wide 
linear range and short 
time consuming 

Environmental factors 
greatly influenced the 
determination results, and 
there may exist the 
problems such as 
photobleaching and low 
fluorescent intensity, etc; 
Fluorescence 
spectrophotometer is 
required and rarely 
available for field detection

[34-56]

The present 
sensor

Easy operate, ultra -
low cost and suitable 
for on-site inspection; 
Naked-eye signal 
readout in line with 
human's perception 
nature of "seeing is 
believing" and power-
free of instrument 
requirement  

Sensitivity needs to be 
further improved that 
limited by the currently 
obtained sensing materials
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Fig.S11 IR spectra of polyacrylamide and the fluorescent hydrogel

In IR spectra, the red curve is the IR absorption spectrum of polyacrylamide. Peaks 

3199.37 cm-1 and 3416.61 cm-1 representative the symmetric and asymmetric 

stretching vibration of amide N-H, 1667.40 cm-1 stands for the symmetric stretching 

vibration of C=O, 2936.99 cm-1 and 2776.17 cm-1 for asymmetric and symmetric 

stretching vibration of -CH2-. Peak 1458.62 cm-1 belongs to the bending vibration of -

CH2- in the polymer chains; The black curve is the IR absorption spectrum of the 

obtained fluorescent hydrogel. Compared with polyacrylamide, the most obvious 

changes take place at the absorption peak of 3416.61 cm-1, 3199.37 cm-1, and 

1667.40 cm-1. The position of 3416.61 cm-1 and 3199.37 cm-1 shifts towards high 

wave number and gain the strongest absorption peak in 3680.40 cm-1, which should 

be attributed to the asymmetric stretching vibration of O-H that comes from the 



fluorescein monomer; the position of 1667.40 cm-1 also shifts towards high wave 

number and gain a strong absorption peak in 1696.33 cm-1 and stands for the 

symmetric stretching vibration of C=O; meanwhile, a new strong absorption peak 

appears in 1541.73 cm-1, which should be attributed to the stretching vibration of the 

C=C from the uracil monomer and the skeleton vibration of the benzene ring from the 

fluorescein. The above changes in the position of the key absorption peaks indicate that 

the obtained hydrogel is indeed a uracil and fluorescein functionalized polymer.
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Fig.S12 UV-visible absorption spectra of the fully swollen fluorescent hydrogel


