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We herein designed a ratiometric fluorescence probe through 

hybridizing fluorescein isothiocyanate-doped silica 

nanoparticles with CdTe/CdS quantum dots and 

demonstrated its efficiency for visual detection of Hg2+. The 

color of the solution gradually turned from red to green along 

with the increase of Hg2+ concentration. 

 
Scheme 1 Schematic illustration of the preparation of the ratiometric probe and 

its detection principle for Hg
2+
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Fig.1 (A) Typical TEM images of the as-synthesized FITC-doped silica 

nanoparticles and (B) dual-emission silica nanoparticles. (C) HRTEM images of 

dual-emission silica nanoparticles. (D) XPS spectra of FITC-doped silica 

nanoparticles (curve a) and dual-emission silica nanoparticles (curve b). (E) 

Fluorescence spectra of FITC-doped silica nanoparticles (curve a), CdTe/CdS QDs 

(curve b), and dual-emission silica nanoparticles (curve c). 

 
Fig.2 (A) Fluorescence spectra (λex=365 nm) of the ratiometric fluorescence 

probe upon the exposure to different concentrations of Hg
2+

. The concentration 

of Hg
2+

 from the top to the bottom (a-r): 0, 0.5, 1, 2, 3, 4, 5, 6, 9, 12, 15, 18, 21, 

24, 27, 30, 36, 42 M, respectively. The final concentration of the ratiometric 

probe was 0.25 mg mL
-1

. (B) Plot of fluorescence intensity ratio of 

(F675/F519)0/(F675/F519) versus the concentration of Hg2+. (F675/F519)0 and (F675/F519) 

were the ratio of the fluorescence intensity of the ratiometric probe in the 

absence and presence of different concentrations of Hg2+, respectively. Inset: 

Linear fitting curve of (F675/F519)0/(F675/F519) versus a different concentration of 
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Hg
2+

. (C) The fluorescence photos were taken under a UV lamp at excitation 

wavelength of 365 nm. The concentrations of Hg
2+

 from left to right (a-f) are 0, 2, 

4, 9, 15, 21 M, respectively. 



 



 
Fig. 3 Fluorescence intensity ratio of F675/F519 in the presence of different 

concentrations of various metal ions (Hg2+: 9 M, other: 20 M). F675 and F519 

correspond to the fluorescence intensity of the ratiometric probe at the emission 

wavelength of 675 and 519 nm respectively in the absence and presence of 

various metallic ions. The final concentration of the ratiometric probe was 0.25 

mg mL-1. 

Table 1 Direct determination of Hg2+ content in Hg2+-spiked tap water and 

lake water samples using the proposed ratiometric probe 

a Cold-vapour atomic fluorescence spectrometry 

Sample 
Added Hg

2+
 

concentration (µM) 

Found Hg
2+

 

concentration (µM) 
Recovery 

RSD 

(n=5) 
This method   CV-AFS

a
 

Tap 

water 

2.0 2.08                 1.97 104.0% 4.9% 

6.0 6.21                 6.07 103.5% 2.3% 

Lake 

water 

2.0 2.13                 2.06 106.5% 5.1% 

6.0 5.84                 6.03 97.33% 3.4% 
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