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The experimental details of Hg

2+
 detection 

The AgNPs stabilized by PNIPAm were used for colorimetric 

determination of Hg
2+

. First, the effects of various factors on Hg
2+

 colorimetric 

detection, including the concentration of AgNPs, the pH value and the 

concentration of Hg
2+

 were examined. In order to examine the effect of AgNPs 

concentration for Hg
2+

 detecting, 1.1×10
-4

 M Hg
2+

 solutions were added into 

the mixture of 0.17-1.44 mg/mL PNIPAm and 5.0×10
-8

-4.3×10
-7

 M AgNPs 

solutions, respecticely. After the colorimetric detection systems were stable, the 

color change and adsorption spectra of solutions were recorded by a digital 

camera and a UV-vis spectrophotometer. 

To study the Hg
2+

 detection by AgNPs/PNIPAm under the circumstance of 

different pH value, the mixed solutions (3.0×10
-7

 M AgNPs and 1.10×10
-4

 M Hg
2+

 

solution) were implemented in a pH range of 3.24–9.94. And the pH value of dye 

solution was adjusted by 0.1 mol・L
−1

 HCl and 0.1 mol・L
−1

 NaOH solution. Finally, 

the color change and adsorption spectra of solutions were recorded by a digital 

camera and a UV-vis spectrophotometer. 

For Hg
2+

 sensing, 3.0×10
-7

 M AgNPs/PNIPAm solution was mixed with 0 to 

1.10×10
-4

 M Hg
2+

 solution. After equilibrating at room temperature for 2 min, the 

color change and the UV‐vis absorption spectra of the solution were recorded. All 

experiments were performed in triplicate. 
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Fig. S1 The typical curve of temperature effect on the light transmittance of the aqueous solution 

of PNIPAm. 

 



 

Fig. S2 Adsorption spectra and photographs (inset) of (a) the mixture of 4.3×10
-7

 M AgNPs and 

1.44 mg/mL PNIPAm; (b) 1.10×10
-4

 M Hg
2+

 was added into the mixture of 4.3×10
-7

 M AgNPs 

and 1.44 mg/mL PNIPAm with a yellow to taupe brown color change. 

 

 
Fig. S3 Full-XPS spectra and C 1s, N 1s and O 1s high-resolution XPS (HRXPS) spectra 

AgNPs/PNIPAm. 

 

a        b  

400 500 600 700
0.00

0.25

0.50

0.75

1.00

1.25

a

A
b

s

Wavelength/nm

b

538 536 534 532 530 528 526

532.05 eV 

C-OH/C-O-C 

In
te

n
si

ty
 (

a
.u

.)

Binding Energy (eV)

 O1s

 O1s-optimized

 Background
530.97 eV C=O 

404 402 400 398 396 394

398.92 eV C-N-C

In
te

n
si

ty
 (

a
.u

.)

Binding Energy (eV)

 N1s

 N1s-optimized

 Background

399.62 eV O=C-N

290 288 286 284 282 280

286.91 eV C=N/C=O

In
te

n
si

ty
 (

a
.u

.)

Binding Energy (eV)

 

 C1s

 C1s-optimized

 Background
284.43 eV C=C/C-C

1200 1000 800 600 400 200 0

Ag3d

C1s

N1s

O1s

Binding Energy (eV)

In
te

n
si

ty
 (

a
.u

.)

 

 AgNPs/PNIPAM(a)                                                                      (b)Element   Atomic(%)

C        74.43%

N        10.79%

O        14.69%

Ag       0.09%

(c)                                                                     (d)



Fig. S4 (a) FTIR spectra of AgNPs/PNIPAm; (b) TGA curves of AgNPs/PNIPAm and 

AgNPs/PNIPAm-Hg
2+

; TEM images of (c)AgNPs/PNIPAm and (d) pure AgNPs at room 

temperature after five days. 
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Fig. S5 EDS spectrum of the product of the reaction between the AgNPs and Hg
2+

. 
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Table S1 Zeta Potential (mV) of pure AgNPs, AgNPs/PNIPAm and sensor in the presence of Hg
2+

 

by dynamic light scattering 

 
AgNPs AgNPs/PNIPAm AgNPs/PNIPAm-Hg

2+ 

Size (nm) 
49.82 65.31 90.64 

Zeta Potential 

(mV) -21.7 -22.3 -23.7 

 

 

Table S2. Comparison of LOD for Hg
2+

 detection of this work with other reported 

methods. 

Method 

 

Materials Detection 

limit 

Linear range 

(μM) 

Ref. 

Colorimetry GO-Ag nanocomposite 590 nM 5–75 1 

Colorimetry lignin −AgNPs 23 μM 50–450 2 

Colorimetry Carrageenan-AgNPs 1 μM 1–100 3 

Colorimetry citrate-AgNPs 1.8 μM 0.1–5 4 

Colorimetry p-PDA capped AgNPs 800 nM 1–9.1 5 

Colorimetry Ag@GO 338 nm 50-200 6 

Colorimetry SG/AgNPs 5 μM 5-75 7 

Colorimetry AgNPs 2.2 μM 10-100 8 

Colorimetry AgNPs/PNIPAm composite 75 nM  0.05–27.3 This work 

 



400 500 600
0.0

0.2

0.4

0.6

0.8

1.0

A
b

s

Wavelength/nm

 Mg
2+

 Cs
2+

 Ag
+

 Na
+

 Zn
2+

 Hg
2+

 Ba
2+

 K
+

 H
2
O

 Sr
2+

 Co
2+

 Mn
2+

 Cu
2+

 Ni
2+

 Cd
2+

 Cr
3+

 Pb
2+

Hg
2+

 

Fig. S6 Adsorption spectra of 2.0×10
-7

 M AgNPs with Hg
2+

 and other metal ions(1.10×10
-4

 M) in 

the presense of 0.67 mg/mL PNIPAm. 

 

 

Fig. S7 Photo of 3.0×10
-7

 M AgNPs and 1.0 mg/mL PNIPAm with different concentrations of 

Hg
2+

 range of 0-1.10×10
-4

 M in tap water. 

 

 

 

Fig. S8 (a) Photographs and (b) UV-vis adsorption spectra of 3.0×10
-7

 M AgNPs and 1.0 mg/mL 

PNIPAm with different Hg
2+

 concentrations range of 0-1.10×10
-4

 M in drinking water. (c) The 

values of ∆A at 400 nm against the Hg
2+

 concentration range in 5.48×10
-8

-1.10×10
-4

 M. 
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Fig. S9 Colorimetric detection and adsorption of different concentrations Hg

2+
 in ultrapure water: 

UV-vis adsorption spectra and photographs (inset) of 3.0×10
-7

 M AgNPs at (a) room temperature 

and (b) 45 °C. 

 

 

Fig. S10 (a) High-resolution Ag 3d XPS spectra of AgNPs/PNIPAm in the absence of Hg
2+

 and 

high-resolution (b) Ag 3d and (c) Hg 4f XPS spectra of AgNPs/PNIPAm in the presence of Hg
2+. 
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