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Radionuclides are used and produced in the course of 
industrial activies (e.g., nuclear power plants, NPP) or for 
medical applications and research. Thus, they must be identified 
and quantified to ensure appropriate radiation safety standards. 
Radionuclide analysis is routinely carried out during operation of 
nuclear facilities and their decommissioning, for the management 
of nuclear waste, as well as in the framework of environmental 
monitoring.

High-resolution γ-spectrometry is a powerful technique which 
enables the determination of ultra-trace amounts of γ-emitting 
radionuclides. However, complex mixtures of many radionuclides, 
each present at different radioactivity levels spanning several 
orders of magnitude, can cause significant challenges in the 
detection and quantification of less prevalent radionuclides. In 
these cases, a chemical separation is necessary prior to analysis. 
This suppresses not only direct interferences from overlapping 
γ-lines, but also reduces the Compton background, which extends 
across the entire spectrum toward lower energies.

In this work, flow-through electrolysis was used as a novel 
approach for fast pre-analytical separation of radionuclides.  
This technique has enabled fast and selective in-flow 
electrodeposition at a controlled potential using a working 
electrode of high specific surface area, and later recovery 
by stripping (see Fig. 1).[1] The capability of the presented 
flow electrolytic approach was demonstrated with samples 
collected at a NPP, resulting in improved detection limits during 
γ-spectrometric measurements. It also enabled the quantification 
of, e.g., 110mAg, or 103Ru, which were previously obscured by 
the dominating radioactivity of 60Co, a commonly encountered 
radionuclide resulting from neutron-activation of natural Co.

The presented method provides high separation efficiency 
for interfering radionuclides with a different chemical selectivity 
than traditional separation techniques and yields a good 
preconcentration of the analyte. In addition, its high flexibility 
also enables straightforward coupling to commonly applied ion-
exchange or extraction chromatography techniques, thereby 
complementing the radioanalytical separation toolbox.

This method opens new avenues for future radioanalytical 
applications with pure α- or β-emitters, before, for example, 
analysis by α-spectrometry, liquid scintillation counting, or ICP-
MS. The flow electrolysis approach enables high-performance 
separations for improved radiometric measurements of 
radionuclides and is ready for its implementation in routine 
radioanalysis.
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Fig. 1. Scheme illustrating the 
principle of the flow electrolytic 
approach used for the separation 
of radionuclides by sequential 
electrodeposition and stripping. 
The γ-spectra in the top-right 
corner show the signal measured 
before (red) and after (blue) 
separation of 110mAg from 60Co, 
133Ba, 137Cs, and 152Eu (insert 
adapted from Ref. [1]). 


