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ABSTRACT

There is currently considerable interest on size-based elemental
speciation. This can be achieved by combining a separation technique with an
analytical detection system. Gravitational field-flow fractionation (GrFFF) is an
FFF subtechnique in which fractionation can be carried out using a gravitational
field. Flow injection analysis with chemiluminescence detection (FIA-CL) is a
promising detection system. In this work, systems combining GiFFF with a
reverse FIA-CL (1FIA-CL) or electrothermal atomic absorption spectrometry
{(ETAAS) were investigated for size based iron speciation.

A simple GrFFF was developed and the performance was tested using two
model samples, one was a broad size range Silica gel divided into two size fractions
(<10 um and 10-20 pm diameter) and the other was monodisperse chromatographic

silica (5 um and 10 pm). The parameters investigated were the channel flow rate,



relaxation time and sample loading. It was found that the channel flow rate plays an
important role in retention. Since lift forces are stronger at higher flow rates; this
elevates the particles further away from the accumulation wall and experiences into
the higher velocity flow streams .leading to lower retention volume. The relaxation
time had a small effect on the retention of particles. The amount injected of sample
loading was found to be not greater than 40 ug.

The simple GrFFF system developed was used for size separation of micron
sized silica particles (5 and 10 pum diameter) coated with hydrous iron oxide
(goethite). The amount of iron on the particles was monitored either on-line by rFIA-
CL using luminol or off-line by ETAAS. It was found that the rFIA-CL method
detects only a small proportion of the total Fe in the sample particles. In the case of
the 10 pm and 5 pum particles, this is only about 1% and 5%, respectively of the total
Fe obtained after aqua regia digestion. The average thickness of the goethite layer was
calculated to be 5 nm.

GrFFF was used for separation of clay particles (kaolin clay, red clay, and
ball clays). Calibration of particle size was obtained by using chromatographic
silica particles (5 pm and 10 um). An on-line system for interfacing GrFFF with
ETAAS was manufactured. Evaluation of the effectiveness of the slurry ETAAS
analysis was carried out and it was found to be reasonably efficient for atomizing
the Fe in the samples.

The Fe content of the clay particles increased as particle size decreased. This
was particularly prominent for particles <5 pm in diameter and may be due to an
increased Fe coating density on the surfaces of the smaller particles. Alternatively

the proportion of iron rich minerals may be greater in the smaller particles.
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