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Intercomparison on Measurement of Distribution Coefficient

- Investigation on Differences of Measured Values between Individuals -
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The distribution coefficient (Kd), which is defined as partitioning of a solute between a
solid and liquid phases, is used in various models which describe the migration and transport
phenomena of radionuclides in environment. The coefficient is therefore one of very important
parameters for environmental safety assessment of nuclear facilities. Aiming at the
recommendation of standard methodologies for both measurement and application of Kd, we
have organized " WG on Parameters for Safety Assessment " which belongs to " Technical
Committee on Behavior of Environmental Radioactivity " of " Research Committee on
Environmental Radioactivity " established by Japan Atomic Energy Research Institute.

The formulation of a standard methodology for measurement of Kd might require a well
quantitative understanding of variability observed in measured Kd, which might be caused by

physical, chemical, biological, mineralogical and also human factors. In this study, we have

+ Office of Planning

*]  National Institute of Radiological Science

%2 Central Research Institute of Electric Power Industry
*3  Japan Nuclear Fuel Limited

*4  Kyushu Environmental Evaluation Association
*5  Hokkaido University

*§  Mitsubishi Materials Corporation

*7  Hitachi, Ltd.

*§  Mitsubishi Heavy Industries, Ltd.

*§  Toshiba Corporation

*10 JGC Corporation



JAERI-Research 97-089

conducted an intercomparison exercise on the measurement of Kd for ®Co and *'Cs, with 20
participants from various organizations, to evaluate the variability of measured Kd between the
participants. The exercise revealed that the measured values of Kd depend significantly on
chemical properties of a liquid phase and a mechanical method of shaking of vessel, within the
experimental conditions used here. The Kd values measured by using a shaking machine
distributed within a factor of 2 - 3 among the participants, while those by using shaking by hand
differed by a factor 2 or less, in case that the other experimental conditions used by the

participants were almost identical.
Keywords : Intercomparison, Distribution Coefficient, Radionuclides, Safety Assessment,

Parameter, Standard Methodology, Batch Test, Variability,

Differences between Individuals
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