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The development of trace heavy metals determination residues in Nan River

by preconcentration technique coupled with atomic absorption

spectrophotometry
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Abstract
19092%

In this research, the eggshell membranes (ESMs) of hen and duck were studied in two
types; natural and boiled ESMs. Characterization of ESMs by Fourier Transform Infrared
spectroscopy (FT-IR) and Scanning Electron Microscope (SEM) demonstrated that the FT-IR
spectra showed broad -OH stretching absorption band at 3419 cm' and C-H stretching at 2930
cm’. The peaks observed at 1652 and 1534 cm’ represented the amide I and II absorption bands,
respectively. These functional groups could therefore capture metal ions. The SEM images of
boiled hen and duck ESMs showed that the membrane fibers were mostly destroyed. Therefore,
the natural duck eggshell membranes (Dn-ESMs) were selected as a preconcentration sorbent in
which waste Dn-ESMs were collected from the same place (the biggest Thai dessert factory in
Phitsanulok province). Dn-ESMs were studied for preconcentration of Ni(II), Cd(IT) and Pb(II) in
batch method coupled with flame atomic absorption spectrophotometric detection. Under the
optimum analytical conditions, the maximum adsorption of 3.0 mg/L Ni(II), Cd(II) and Pb(II) on
Dn-ESMs were more than 90%. Recoveries of Ni(II) and Cd(II) were obtained from the ultrasonic
acid digestion whereas recovery of Pb(II) was obtained from desorption with 0.5 mol/L nitric acid.
Detection limits were found to be 0.015, 0.002 and 0.132 mg/L for Ni(II), Cd(II) and Pb(II),
respectively. The enrichment factors of 2.63, 2.96 and 2.47 for Ni(II), Cd(II) and Pb(II),
respectively, were obtained with relative standard deviations (RSD) of 6.6%, 5.1% and 5.1%,
respectively. Ni(II) and Pb(II) were observed in some sample sites of Phitsanulok province and
Phichit province. Nonetheless, Cd(II) could not be detected in Nan River in the Lower Northern of

Thailand by the proposed method.
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