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Simultaneous detection of heavy metals lead and cadmium in drinking water
based on titanium dioxide@gold nanoparticles/carboxymethyl
chitosan/glassy carbon electrode sensor
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ABSTRACT: Objective To prepare titanium dioxide@gold nanoparticles/carboxymethyl chitosan/glassy carbon
electrode (TiO,@Au/CMCS/GCE) sensor for simultaneous detection and analysis of lead and cadmium in drinking
water. Methods Titanium dioxide nanomaterials (TiO,) were prepared and supported with gold nanoparticles (Au)
and a new type of titanium dioxide@gold nanoparticles (TiO,@Au) was prepared. TiO,@Au/CMCS/GCE sensor was
prepared using glassy carbon electrode (GCE) as the working electrode and carboxymethyl chitosan (CMCS) as the
crosslinking agent. Results TiO,@Au had good conductivity and enrichment effect on Cd*" and Pb*", which could
effectively improve the sensitivity of TiO,@Au/CMCS/GCE; CMCS could crosslink TiO,@Au well and provide a
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stable electrochemical environment for the sensor. The concentrations of Cd*" and Pb*" were linear with their peak

currents in the range of 0.05-6.00 and 0.01-8.00 pmol/L, respectively, the detection limits (S/N=3) were 0.0242 and
0.0051 pmol/L, respectively; the recoveries of spiked samples were 92.30%-96.74% and 93.20%-97.06%.
TiO,@Au/CMCS/GCE had good anti-interference ability against common heavy metals Ca>*, Mg®*, Fe** and Ni" and

good repeatability and stability. Conclusion TiO,@Au/CMCS/GCE sensor is simple and rapid, which can be used

for simultaneous quantitative analysis of lead and cadmium in drinking water.
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Fig.2 EIS curve of different sensors
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Fig.4 Effects of crosslinking agent on sensor
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Table 3 Peak current after storage for different time
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