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Development of Lab-on-Electrode for Simultaneous
Determination of Lead and Copper by Differential Pulse
Anodic Stripping Voltammetry

Phanumas Yomthiangthae, Chaithawat Rungreangpawan, and Weena Siangproh*

ABSTRACT

This research aims to study and develop lab-on-electrode for simultaneous determination
of lead (IT) and copper (II) in water samples. Lab-on-electrode is composed of three-electrode
system including screen-printed carbon electrode modified with gold nanoparticles and mercury
film served as working electrode. Carbon electrode and silver/silver chloride were used as
counter and reference electrode, respectively. The measurement is performed by dropping
standard or sample solution onto lab-on-electrode and signal is recorded by differential pulse
anodic stripping voltammetry. The optimal conditions were using electrolyte medium of 0.1 M
hydrochloric acid, accumulation potential at -0.9 V, accumulate time of 90 s and amplitude of
100 mV. From the results obtained, the developed assay for lead (II) and copper (II) showed
linear over the concentration range from 10-100 ppb (r?= 0.9919) and 5-100 ppb (r?= 0.9992),
respectively. The limits of detection obtained from the experiment were 10 ppb for lead (IT) and
5 ppb for copper (II), respectively. In addition, lab-on-electrode has been successfully applied to
determine lead (II) and copper (II) in real water samples without any special pre-treatment.
The recoveries are in the range from 98.70-116.32%, 92.83-114.66% and precision (RSD)
values ranged from 3.58-5.46% and 3.08-6.47% for lead (II) and copper (II), respectively.

Keywords: Lab-on-electrode, Screen-Printed Carbon Electrode, Gold nanoparticles, Mercury

Film, Differential Pulse Anodic Stripping Voltammetry, Lead (II), Copper (II)
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