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Experimental details 

 

Synthesis of Au nanoparticles. Au nanoparticles are synthesized with the traditional citrate 

reduction method. UV-vis absorption spectra were recorded by a spectrophotometer Lambda 750 

Perkinelmer. TEM and HRTEM of Au nanoparticles are performed on a TECNAI F-20 

high-resolution transmission electron microscope operating at 200 kV. All the other chemicals 

were of analytical grade. Deionized water (Millipore, Bedford, MA, USA) was used throughout. 

 

Synthesis of Au nanoparticles. Au nanoparticles are synthesized with the traditional citrate 

reduction method.1g HAuCl4·4H2O was dissolved in 100 mL second-distilled water. 1 mL of the 

resulted HAuCl4 solution was diluted to 100 mL and heated up and in a flask with reflux while 

stirring. After the solution was boiling, 3 mL citrate solution (C6H5Na3O7·2H2O, 1.14g/100mL) 

was quickly added into the solution, allowed to react for 40 mins, resulting in red wine color Au 

nanoparticles solution. 

 

 

 
 

Fig. S1 TEM and HRTEM of Au nanoparticles. 
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Fig. S2 (A) A photograph of solution (25 mg/L Au nanoparticles, 10 mM KSCN, 20 mM H2O2, 

buffer in 60oC bath for 8 min) in the absence and presence of 5 μM Cu2+.(B) A photograph of 

solution (5 μM Cu2+, 20 mM H2O2, in 60oC bath for 1 min) in the presence of 10 mM KSCN, or 

10 mM NH3/NH4Cl buffer without shaking. 

 

As can been seen in Fig. S2-A, without the NH3, the catalytic effect from the bare Cu2+ is almost 

neglectable at low concentration. The catalytic effect of Cu(NH3)6
2+, is very strong even at very 

low concentration, as a lot of bubbles (O2) can be observed due to the decomposition of H2O2 as 

shown in Fig. S2-B. 

 

Table S1 Solubility product (Ksp) and stability constant (lgβ) of heavy metal ions iodide  

 

M Ksp of ioide lgβ of ML4 

Ag(I) 8.3×10-17 14.28 

Cd(II) - 6.15 

Hg(II) 2.9×10-29 29.8 

Cu(II) - - 

Pb(II) 7.1×10-9 3.9 

 

Although CuI2 is known to be instable in water, and easily decompose to CuI, due to the strong 

binding of Cu(I)-I- (Ksp = 1.27×10-12). However, because of the existence of oxidant H2O2, 

which is likely to oxidize Cu(I) to Cu(II), as well as the other complexing agent, such as NH3, 

which can complex with Cu2+ and stabilize it. Therefore, in our experiment, Cu(I) is unlikely to be 

produced, as the presence of I- does not influence the color change of Au nanoparticles solution in 

the detection of Cu2+, either. 
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Fig. S3 UV-vis absorption spectra of solution (25 mg/L Au nanoparticles, 10 mM KSCN, 20 mM 

H2O2, 10mM NaI, 10 mM NH3/NH4Cl buffer in 60oC bath for 8 min) containing Cu2+ of different 

concentration. 
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