PLASTIC SCINTILLATORS: AN ALTERNATIVE TO LIQUID SCINTILLATION COUNTING
A. Tarancón1 J.F. García2* and G. Rauret1.

1Departament de Química Analítica. Facultat de Química. Universitat de Barcelona. C/ Diagonal 647 08028 Barcelona. Spain

2Departament de Pintura. Facultat de Belles Arts. Universitat de Barcelona. C/ Pau Gargallo 4 08028 Barcelona. Spain. jfgarcia@apolo.qui.ub.es

Liquid Scintillation Counting (LSC) is the most widely used technique for beta activity quantification in the nuclear industry, biochemical research and environmental activities. This generates large amounts of mixed waste (MW), defined as hazardous and radioactive waste, for which disposal is difficult and expensive because it is subject to specific regulations. The Cerenkov (C) technique does not produce MW but is restricted to highly energetic beta emitters and is less sensitive.

Plastic scintillation (PS) is an alternative to LSC and C since liquid sample and solid scintillator beads can be easily separated, thus avoiding the generation of MW. In addition sample and solid scintillator beads can be reused for later determinations. Moreover, PS not only has high detection efficiency for medium and high-energy beta emitters but also is capable of detecting alpha, low-energy beta and gamma emitters. It can be modified for continuous and remote measurements and selective extractants can be immobilized in its structure. Finally, the use of PS beads with different diameters opens the possibility to quantify mixtures of beta radionuclides in the same sample without chemical treatment. 
Our paper presents the work done in recent years with 250-500 μm BC-408 plastic scintillator beads (Bicron®). The capabilities for LSC, C and PS to quantify a high energy beta emitter, 90Sr/90Y, in different aqueous matrices were compared. Detection Efficiency (Eff), Background (Bkg) and Relative Errors (R.E.) obtained for PS (158.3%, 5.8 cpm and -0.6 ± 0.5) are very similar to those of LSC (152.0%, 3.4 cpm and -1.6 ± 0.7) and better than that obtained by C (60.1%, 5.0cpm and -3.6 ± 2.6). Spectra obtained for PS and LS indicates that the signal production process is similar in both techniques.

PS is also capable of detecting low energy beta emitters, 3H (Eff=0.13% and Bkg=0.37cpm), alpha emitters, 238Pu (Eff=24.4% and Bkg=2.4 cpm) and gamma-beta emitters, 134Cs (Eff=58.8% and Bkg=5.3 cpm). 

Detection limits obtained for the routine application of PS technique to 1ml samples containing high, 90Sr/90Y(5 hours counting), medium, 14C (12 hours counting), and low energy beta emitters, 3H (48 hours counting)  were lower than those recommended by the Spanish Nuclear authorities.   

Finally a protocol that cleans the plastic scintillator beads and returns it to the initial state is also presented. It consists in the application of three consecutive immersions in 0.1M citric acid to the beads. 

