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Solid-phase extraction of radioactive cesium using a concentrator

Satoko FUJIE?, Norihisa MISEKI?, Chieko HATAMI?, Morikazu HASEGAWA?,
Hiroyuki KONISHI?, and Takako MORIYASU?

Radioactive cesium released during the accident at the Fukushima Daiichi Nuclear Power Plant has decreased to a few mBgq/L.
Therefore, in order to detect, it is necessary to employ a high sensitivity method to concentrate cesium from a large amount of samples.
Long-term monitoring is needed in order to understand future trends, but currently, a problem with the evaporation to dryness method
exists because of the immense time and effort required. For a simpler and more effective concentration method, the solid-phase
extraction method by concentrator was examined, which is commonly used in water testing.

When extracted at a flow rate of 50 mL/min using two solid-phase discs, the recovery rate of cesium-137 was only about 50% using
the evaporation to dryness method. Because of the loss of waste liquid, the recovery rate was improved to about 71% when the flow
rate was slowed to 20 mL/min. A sample was extracted with non-radioactive cesium under the same conditions. The amount of loss of
cesium in the waste liquid was examined, and the loss rate was 14-55%. The collection efficiency of the solid-phase disc determined
from the difference in the amount and the loss, was between 45-86%, differing for every extraction. For this reason, radioactive cesium
was also considered that the same action is shown and rectified cesium-137 measured value with cesium collection efficiency.

In two parallel tests using the concentrator method, the recovery rates were 100% and 95%, and the coefficient of variation was 6.8%
and 6.6%, respectively, with a detection limit of 0.5 mBg/L. The concentrator method was shown to be almost as accurate as the
evaporation to dryness method, showing that it can be used as an alternative method which required less time and effort.

We will monitor radioactive cesium in tap water using this method.

Keywords: tap water, radioactive cesium, evaporation to dryness, solid-phase extraction, concentrator,

germanium semiconductor detector, non-radioactive cesium, collection efficiency
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