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/For more than twenty years, the LASE (Operator Support Analysis Laboratory) has been developing and implementing radiochemical\
methods devoted to the determination of Difficult To Measure radionuclides In radwaste. In particular, its expertise concerns the
characterization of long-lived beta emitters such as 93Ni, °>°Fe and 2°Tc in various matrices. The purification procedures applied for a long
time are highly selective towards those radionuclides but mainly based on liquid-liquid extraction steps including the use of chloroform [1-3]
which is restricted through REACH regulation. The elimination of this solvent is a real challenge for radioanalytical laboratories. Furthermore,
the supply of radioactive tracers such as *™Tc is becoming difficult. Consequently, alternative radiochemical methods were investigated:
\extraction chromatography [2,4,5] was compared to liquid-liquid extraction towards °3Ni, *°Fe and 9°Tc analysis.
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Implementation of JChess® software: enrichment of its database with specific stability constants of Ni, Co and Fe
with ammonia, citrate, tartrate and other ligands of interest (ex: dimethylglyoxime DMG)

Theoretical distribution diagrams of Ni(l11), Co(ll) and Fe(l11) species in presence of citrate and ammonia for a steel sample
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- Better understanding of analytes behavior during radiochemical procedures with speciation calculations

Purification method: liquid-liguid extraction (Method 1) versus

extraction chromatography (Method 2) based on Ni® resin containing DMG
CH,

Detection technique: LSC

CH
Recovery yield: measurement of stable Ni tracer by ICP-AES
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- Effective extraction chromatography method based on
Ni® resin when associated to anion-exchange resin [2]

Purification method: home-made extraction chromatography (Method 1)
versus extraction chromatography (Method 2) based on TEVA® resin

Detection technigue: LSC and ICP-MS Q

Recovery yield: measurement of ®*™Tc tracer by y-spectrometry
and Re tracer by ICP-AES
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Liquid-liquid extraction with BPHA [1]

LSC, y-spectrometry versus ICP-AES

home-made resin
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Purification method: ligquid-liquid extraction (Method 1) versus
extraction chromatography (Method 2) based on TRU® resin containing CMPO
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Detection technique: LSC ol W

Recovery yield: measurement of stable Fe tracer by ICP-AES
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- Effective extraction chromatography method based on
TRU® resin when associated to anion-exchange resin

Recovery Recovery Recovery BTc (Bg/g) | 2°Tc (Bg/9)
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on MTc (%) | on Re (%) |on 2°MTc (%) | with ®9MTc with 2°MTc
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Concrete 4 8 80 1.97£12% 19312 %
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test exercise

- Effective replacement of home-made resin by TEVA® resin
- Inappropriate replacement of ®*™Tc by rhenium when

associated to liquid-liguid extraction based on BPHA
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Novel aspect
Speciation studies were of prime interest to foresee the analytes behavior during the development of alternative radiochemical separations.

When associated to anion-exchange chromatography, extraction chromatography based on Ni®, TRU® and TEVA® resins was proved to be
effective respectively for the determination of ®Ni, >>Fe and **Tc in various radwaste.
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