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Simultaneous Determination of Lead (Il) and Cadmium (lI)
Using Antimony (ll) / Bismuth (lll) Film in-situ method
on Low Cost Pencil-Lead Electrode

Sireerat Lisnund'" Nattarika Siriyanon’ Ratchadawan Tamklang” Nutthaya Butwong’
and Artit Ausavasukhi’

Rajamangala University of Technology Isan, Suranarai Road, Nakhon Ratchasima 30000

Abstract

A highly sensitive determination method for lead (Il) and cadmium (Il) was developed based on
square-wave anodic stripping voltammetry using a pencil-lead electrode modified with antimony (Ill) /
bismuth (IIl) thin film via an in-situ method. A study was then conducted to investigate the influences of
selected variables on the analytical performance, namely, the determination of the reproducibility and
repeatability of the performance of the pencil-lead electrode, pH of the electrolyte solution, deposition
potential and deposition time. The optimal condition was noted to be - 1.2 Volt deposition potential and
120 s deposition time in acetate buffer at pH 4.5. The simultaneous detection of lead (II) and cadmium (1)
exhibited linear relations within the concentrations of 2-200 ppb (R* = 0.9904) with the limit of detection
(LOD) of 0.60 ppb and 4-200 ppb (R’= 0.9982) with LOD of 0.65 ppb for lead (Il) and cadmium(ll), respectively.
Low cost and environmentally friendly pencil-lead antimony (I1) / bismuth (1ll) film electrode was successfully
applied to determine lead (Il) and cadmium (II) in tap water and mineral drinking water samples. Accuracy
and precision of the developed method was examined by spiking lead (II) and cadmium (Il) standard solutions

into real water samples, which provided good %RSD of 1.54-2.77% and %recovery of 103.8-108.6%.
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Lead (Il) and Cadmium (Il) / Anodic Stripping Voltammetry
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Aa Antimony-Bismuth film carbon paste electrodes,



NIANTITeuaziaT 135, VN 41 a0uil 2 wey - guigu 2561

35 maUssgnaltdidninnldfuantiiunisdauds
Tunsnsraialessunsia () wazlossuwandlon () lu
fethanesa

dlevdidninsaldauaeiivaulsienans (1) /
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Linulooounsi (1) warlooouuanidloy (1) Yudeuly
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Hurieglutrseendulf(100+10%) uansdliiiufisnan
gniosediBiinset uasdedudoauusnasgudurivg
(%RSD) Wumileglutnaensuls (<5%) dauandlsiiiu
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Sample Added (ppb) Found (ppb) %RSD %Recovery
Pb”  cd” Pb”" cd” P cd” Pb” cd”

Tap - - <LOD <LOD - - - i
water 20 20 217 £0.39 2134 £0.37 1.81 174 1086 106.7
30 30 31.8 £0.49 32.2 +0.53 154 1.65 1056 107.3

Mineral - - < LOD < LOD - - - -
drinking 20 20 20.8 £0.58 2121039 277 184 103.8 1041
water 30 30 31.2 £0.59 31.5£0.70 188 2.21 1041 1051
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