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ABSTRACT

An on-line flow injection (FI) sorption preconcentration system for the
determination and speciation of some trace elements with atomic absorption and
emission spectrophotometric detection has been developed. The FI manifold was
specially designed to use incorporating with a flame atomic absorption spectrometer
(FAAS) for trace chromium determination. With slightly modification of the proposed
FI manifold, which leads to the development of two novel procedures for trace metal

analyses based on electrothermal atomic absorption spectrometric (ETAAS) and



inductively coupled plasma mass spectrometric (ICP-MS) detection respectively. The
preconcentration procedure based on molecular sorption is focused. This principle
involves a particular interaction of non-charged metal complexes with the surface of
the hydrophobic sorbent material. A knotted reactor (KR) made from
polytetraﬂuoroethj;lene (PTEE) tubing by tying interlaced knots is used as a sorbent
unit for this circumstance. A serpentine reactor (SR) having a figure of 8 is interested
and also tested. The performance of the KR and the SR for retaining some metal
complexes was studied.

The preconcentration efficiency expressed as an enrichment factor (EF) in the
KR and the SR for FI sorption preconcentration for the off-line determination: of Cd
(Il), Ni(II), Co(Il), Cu(II), Pb(II}, Zn(IT), Mo(VI), Cr(VI), and W(VI) with ICP-MS
was investigated. The preconcentration process was carried out by formation of metal
complexes with aﬁmonium pyrrolidinedithiocarbamate (APDC) in an acidic solution
and sorbed onto the inner wall of the PTFE reactors. Comparative experiments were
performed using the KR and the SR with an equal reactor tubing length (150 cm, 0.35
mm i.d.} under the same optimum conditions. The results obtained indicate that the
KR is preferable to use for the FI sorption preconcentration system over the SR
because it provides the higher EFs than those obtained by using the SR for all element
of interest..

The KR was extended to use for the determination and speciation of chromium
(Cr) in water samples. The FI on-line sorption preconcentration on the KR ‘with a
FAAS detection has been elaborated. After the Cr(VI)-PDC complex was absorbed
quantitatively on the inner wall of KR made from PTFE tubing (125 c¢m, 0.5 mm i.d.),

the complex was subsequently eluted with isobutyl methyl ketone (IBMK) and



vi

introduced directly into the FAAS. Disodium ethylenediaminetetraacetic acid (EDTA)
solution was added to the sample solution to eliminate interferences. Total Cr was
determined after complete oxidation of Cr(IlT) to Cr(VI) by potassium
peroxydisulfate. The EF was 93.3 while only 11.9% of retention efficiency was
obtained. The proposed method was verified with good results by analyzing samples
of certified and spiked water.

According to the low retention efficiency for Cr(VI) obtained with the KR, a
novel sorbent unit was proposed to improve the preconcentration capability. A mini-
column packed with PTFE beads was used as sorbent instead of the KR. The
efficiency obtained using the column reactor was found to be higher than that of the
PTFE KR of similar internal surface area, indicated that this method seems promising
for the determination of low levels of Cr(VI) in water samples. The Cr{(VD)-PDC
complex was sorbed on the reactors, which was then eluated by ethanol and ensuing
detection by ETAAS. The advantages of using the packed column were observed in
terms of limit of ‘(.ietection, EF and retention efficiency. The proposed column has
been applied successfully to the analysis of certified natural water and synthetic

scawater.
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