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Analysis of Trace Fe in Sea Water by Using Inductively Coupled Plasma Mass Spectrometry with
Solid Phase Chelate Extraction Technique
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Abstract

Field experiments on recovering from barren sea ground called “Isoyake” by providing Fe in
sea water to restore seaweed beds on barren ground, has been carried out. Fe supply source, a
mixture of steelmaking slag and compost (humic wood chips), were laid underground in shoreline.
A certain amount of restoration of seaweed beds has been confirmed at the locations for several
years. Quantitative determination of trace amount of Fe in sea water is necessary to validate the
effect of iron source. However, to analyze dissolved Fe in sea water was difficult due to its trace
concentration and the interference by high concentration of salts in the analytical samples. We
established new analysis method of Fe in sea water, by treating sea water with solid phase chelate
extraction and analyzed by inductively coupled plasma mass spectrometry with cool plasma con-
dition. This method was successfully applied for the sea water sample taken from experimental
site. Other water quality parameters in the experimental site were also investigated. Fe concentra-
tion was significantly highest around the Fe supply source and was decreased with the distance.
Although the concentrations of dissolved silica, Mg and Ca were correlated to electrical conduc-
tivity of the sample water, Fe concentration was not. According to those results, the concentration
of dissolved Fe from steelmaking slag was confirmed, and Fe might be contiguously supplied to the
sea water from Fe supply source and promoted the growth of seaweeds. Therefore, applying a
mixture of steelmaking slag and compost as Fe supply source is an effective technique to supply
dissolved iron to Isoyake area.
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Measurement results

Average min - max
pH 8.27 £ 0.08 8.14 - 8.39
EC mS/cm 442 £ 28 39.0-48.5
T-N mg/L 0.13 £+ 0.02 0.10-0.18
T-P mg/L 0.016 £ 0.009 <0.01-0.04
D-Si mg/L 0.70 £ 0.28 0.27-1.24
Ca mg/L 445 + 37 379 - 505
Mg mg/L 1,380 = 117 1,157 - 1,558
Fe r g/l 59 +45 <1-18.1
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