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Fig1 Environmental and geochemical cycle of iodine



Development of iodine analysis and its application to environmental sciences and geochemistry
Yasuyuki Muramatsu (Gakushuin University)

Analytical methods for the determination of stable iodine (**'I) and long-lived "I (half life: 1.6 x10° y)
were studied. Concentration of '’ was determined by ICP-MS. For the analysis of '’I, activation analysis or
accelerator mass spectrometry (AMS) was used. The developed methods were applied for the analyses of
environmental, biological and geochemical materials (e.g. soils, rocks, plants, waters, marine organisms).
Some of the results obtained are described below.

Concentrations of iodine were determined in a suite of samples, representative of the make-up of the
Earth’s crust. Oceanic sediments represent the largest reservoir of crustal iodine (close to 70%), followed by
continental sedimentary rocks (about 28%). Because abundances of iodine in igneous and metamorphic
rocks are very low, their contribution to the crustal iodine budget is small in spite of their large mass in the
Earth’s crust. This inventory pattern is quite different from that of chlorine.

Levels of "I and ratios of "I /'*'I in several environmental samples collected in Tokai-mura (Ibaraki
Prefecture), where a nuclear fuel reprocessing plant is located, were determined. The concentrations of "I in
soil samples from Tokai-mura were much higher than that from other places in Japan. The highest value was
observed in a forest soil sample (0.18 Bq/kg™). This suggested that the nuclide released into the atmosphere
may be trapped by leaves (or needles) and transferred to the ground through wash-out by rain and/or falling
leaves and accumulated in the surface soil. Vertical distributions of '*I in soil showed that most of the '*I
was retained in the first 10 cm of the surface soil, suggesting high accumulation characteristics of iodine in
soil. Concentrations of '*’I were also analyzed in Chernobyl soil for reconstructing the radiation dose due to
B released from the accident.

In order to obtain information on the genesis of iodine-rich underground brine in Chiba Prefecture,
P17 ratios were determined by AMS. The results obtained showed that the '*I/'*I ratios for the 13
samples are on average 173 x10™°, corresponding to ages of about 49 Ma. Since these ages are not
compatible with the age of the current reservoir formations (ca. 2 Ma), the iodine enrichment in the brines
was suggested to be caused by remobilization from subducting marine sediments associated with the release
of pore waters in the fore-arc area.

Behavior of iodine in soil-plants-atmosphere systems was studied. Soil-plant transfer factors and
deposition velocities to plant leaves were obtained from laboratory experiments for use in the environmental
assessment of radioiodine. lodine was observed to be evaporated from soil-rice plants system as CHs;l. We
found iodine methylating bacteria in soil and also in seawater. We also studied iodine adsorption on soil and
found that the sorption is dependent on the chemical species of iodine and is influenced by the activity of
microorganisms.
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