A Practical Dual-Path Approach for I-129 Recovery Determination
Using LSC with an LEGe backup
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Long-lived radionuclide iodine-129 (129I) is a key target nuclide in disposal assessment of radioactive waste generated from nuclear facilities and in environmental sample analysis. In combustion-based pretreatment, achieving a reliable recovery yield is critical because it directly determines the credibility of quantitative results. Solid environmental matrices such as seaweed require effective separation and purification procedures for the nuclide of interest.

In this study, we establish an analytical workflow in which 129I is released from solid samples using a high-temperature combustion furnace, captured into an absorption solution, and quantified primarily by liquid scintillation counting (LSC) when the capture solution satisfies measurement criteria.[1-2] However, when combustion byproducts enter the trapping solution and cause turbidity or discoloration, optical quenching increases, potentially limiting the applicability of LSC. To address this issue, we also examine an alternative analytical strategy in which, when the trapping solution is judged unsuitable for LSC quantification, additional pretreatment is applied and the measurement pathway is switched to gamma spectrometry (LEGe). This approach aims to mitigate analytical uncertainty arising from variations in pretreatment conditions and to ensure continuity in ¹²⁹I recovery evaluation and quantitative analysis.
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