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ABSTRACT

A solid phase extraction procedure is proposed for the separation and preconcentration trace
amounts of Pd (II) in aqueous medium by using a column of multi-walled carbon nanotubes
(MWCNTs) modified with 1-(2-pyridylazo)-2-naphtol (PAN). The elution was carried out
with 5.0mL of 2mol L�1 thiourea in 4mol L�1 HCl. The amount of eluted Pd (II) was
measured using flame atomic absorption spectrometry. The influences of the various experi-
mental parameters, including pH, eluent type, concentration of eluent, amount of sorbent,
and interfering ions on the recovery of palladium ions were investigated. The detection limit
for palladium under the optimum condition was 1.0 ngmL�1 with enrichment factor of 100
and the relative standard deviation was 1.89% (n= 6, C= 0.5 lgmL�1). The method was
applied for the determination of Pd (II) in water samples. The enrichment performance of
the method using modified MWCNTs as preconcentration sorbent was also compared with
PAN-modified activated carbon.
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1. Introduction

Palladium is used in different areas of science and
technology, including coating agents, brazing alloys,
petroleum, electrical industries, and catalytic chemical
reactions [1,2]. Thus, due to its increasing usage on
one hand, and the toxicity of palladium (II) com-
pounds to mammals, fish, and higher plants on the
other hand, concerns about human health have been
growing [3]. Since palladium has not the effect
biological role, all palladium compounds should be
regarded as of palladium on highly toxic [4].

Therefore, determination and purification of palla-
dium in waste water could be crucial.

Even with the high sensitivity and selectivity of
modern analytical techniques such as atomic absorp-
tion spectrometry (AAS), inductively coupled plasma
atomic emission spectrometry, inductively coupled
plasma mass spectrometry, and neutron activation
analysis, a separation/preconcentration procedure is
often required due to the matrix effect of foreign
ions and low concentration of metal ions in the
samples [5–10].

For this purpose, liquid–liquid extraction [11],
co-precipitation [12,13], ion- exchange [14], and solid
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