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Paper-based electrode chip fabricated with magnetron
sputtering for Cu( II ) -detection by SWV
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BIAN Chao' ™ XIA Shanhong'

(1. State Key Laboratory of Transducer Technology, Institute of Electrics, Chinese Academy of Sciences, Beijing,
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Abstract; Water pollution inc¢idents happen frequently in recent years. Heavy metal ions can be
absorbed by the human body through the food chain and threat the health of human being. It is of
great practical significance. to monitor heavy metal ions. Anodic stripping method is one of the
suitable methods for on-site 'heavy metal ions monitoring, because of its high accuracy and easy
operations In this paper, paper-based sensing electrode chip was fabricated on nitrocellulose blotting
membrane by magnetron sputtering technology. This electrode has three-dimensional surface
microstructure , which is beneficial to achieve high sensitivity detection without film modification.
Using this paper-based sensing electrode for Cu™ detection by Square Wave Voltammetry (SWV) ,
good linear relationship was displayed in the range of 5—1000 wg-L™" with the limit of detection of
2 wg L7

Keywords : paper-based sensing electrode, magnetron sputtering, square wave voltammetry, Cu®".
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Fig.1 Image of paper-based electrode chip
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2 R 5118 (Results and discussion)
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Fig.2 SEM images of (a)NC-paper, (b) Au sputtered on NC-paper
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Fig.3 (a)Cyclic voltammograms in 2.5 mmol-L™" Fe( CN):”*" solution of Au electrode at 50 mV+s™" and

paper-based working electrode at different rates; (b) paper-based working electrode’s relationship between the

redox peak current and the square root of scan rates
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Fig.4 (a)Electrochemical response of Cu®* on paper-based electrode chip by SWV;
(b) Linear relationship of paper-based electrode chip for Cu**
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Table 1 Effect of interference ions on the performance of paper-based electrode chip

AT e HU
Interference ions Concentration/ ( ug-L™") Percentage of current/ %
100 107.62+5.11
72t
! 500 104.16+6.65
100 103.46+9.97
Cd2+
500 99.59+7.38
100 86.17+6.15
Pb2+
250 84.23+7.44
Cl™, s0% . Cco% 10° ,10% 5x10* 92.42+4.19

3 28 ( Conclusion)
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