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Influence of the decontamination of a high radioactive solution from Cesium on analytical performances

Introduction : In the ATALANTE facility dedicated to the back end nuclear fuel cycle R&D, the high rate of irradiation of certain samples is essentially due to the presence of 137 Cs. It results several advantages to decontaminate them from this isotope: 1-a decrease of the irradiation rate, 2-a smaller dilution to make possible the samples manipulation in glove boxes, 3-lower detection limits of analyzed elements. According to the literature, a separation by chromatography using AMP-PAN is a good method to achieve our goals: a high decontamination factor of 137 Cs, a high recovery yield for other elements, a small dilution factor of the sample. 



  3 PMo 12 O 40 + 3CsNO 3  Cs 3 PMo 12 O 40 + 3NH 4 NO 3 Alpha emitters Analysis Sample tested: dissolution solution of residues from a storage tank of fission products Analysis performed in a glove box laboratory  High recovery yield of plutonium  The detection limit (DL) is decreased by a factor > 100 thanks to a smaller dilution of the decontaminated sample (dilution = 4) (Initial solution with Cs: dilution 500).  This high DL enhancement is also due to a weak salt concentration (Na + < 4 g/L) and a weak total alpha activity (5.10 7 Bq/L) of the decontaminated sample. Multi-elementary analyses by ICP-AES and ICP-MS Sample tested: dissolution solution of residues from a storage tank of fission products Analysis performed in a glove box laboratory  High recovery yield of Mo, Zr and B  ICP-MS: The detection limit (DL) is decreased by a factor > 10 thanks to a smaller dilution of the decontaminated sample (dilution = 4) (Initial solution: 50-fold dilution).  ICP-AES: Same DL between the initial solution measured by ICP-AES in a hot cell and the decontaminated sample measured by ICP-AES in a glove box laboratory. Behavior of some cations with AMP-PAN  Goal : confirmation of the selectivity of Cs in presence of some cations (initial inactive solution : each cation = 50 mg/L, [HNO 3 ] = 2M) High recovery yields are obtained except for Ag and Pd  Recovery yield of Mo > 160 % : release of Mo by AMP-PAN ? Very good selectivity of AMP-PAN . Cs decontamination factor > 5.10 4  decrease of the irradiation rate of the sample . High recovery yield for most cations (except Pd and Ag) (behavior of Mo to be confirmed)  Consequences of the separation using AMP-PAN on sample analyses . Decrease of Detection Limits in gamma spectrometry (because of the minimization of the Compton effect) . Decrease of Detection Limits in ICP-MS and alpha spectrometry (because of a smaller dilution of the decontaminated sample))