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A continuous-flow system was applied for speciation of inorganic phosphorus in
soil and sediment using Hieltjes and Lijklema’s sequential extraction scheme.

The results have demonstrated that the continuous-flow procedure is suitable for
sequential extraction of phosphorus in soils and sediments. Advantages of the system over
the conventional batch are the benefits of simplicity, rapidity, less risk of contamination
and less vulnerability to changes in extraction conditions. In addition, contact time
between the extractant and solid sample is minimized, which allows less opportunity for
re-adsorption to occur. However there is one problem causing the system providing non-
constant flow rate. For particular samples, pressure may be built up from clogging of
hydroxy metal precipitation during the sequence of NaOH extractant.

The method of dissolution of phosphorus from sediments was first tested for its
suitability with CRM soil and sediment materials. The results demonstrated that the
dissolution method by peroxydisulfate with autoclave assisted digestion was appropriate
and applicable for determination of phosphorus in solid residues left over the extraction
process.

In another part of this work, a FI method for determination of phosphorus in
sequential soil extract was developed. The FI system is based on the formation of
molybdophosphoric acid and subsequent reduction to molybdenum blue with stannous (II)
chloride. The working range was 0.0-1.0 mg P/L, with detection limit (3c) in NH,CI,
NaOH and HCI fractions of 0.003, 0.002 and 0.006 mg P/L, respectively. Average total
recovery was 99% (n=24). The method gave satisfactory high precision (RSD was lower
than 1.17; n=10). Sample throughput was at 60 h™'. Tolerance limits of silicate interference
in NaOH and HCI soil extracts were 600 and 1000 mg Si/L. Method comparison,
performed on 24 samples, showed no significant difference between the FI method and the
conventional batch method.

This implies that the FI method can be used as an alternative to the conventional
method. Advantages of the FI method over the conventional method include higher
sample throughput and better precision. Furthermore, this FI method can be fully
automated. This method can be used in cooperation with the continuous flow system to

speed up analysis time.
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