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Radioactive releases from nuclear tests and accidents contain Sr-90, a radionuclide with a half-life of up to 30 years, which is highly ecotoxic. In view of the serious threat to human health, the monitoring of Sr-90 in the environment is particularly important and urgent.
At present, there are many methods for the determination of radioactive strontium, but each method has some limitations in terms of sensitivity and selective analysis time. At present, the main method is extraction chromatography resin, but its adsorption performance is limited and the cost is high. The objective of this study was to evaluate and compare various analytical methods for the determination of radioactive strontium in different sample matrices. The primary aim is to identify a cost-effective, efficient, and reliable method that offers high sensitivity, selectivity, and accuracy while minimizing the time required for sample analysis.
Radioactive strontium is separated by precipitation, coprecipitation, ion exchange, extraction chromatography and solvent extraction. The radioactive strontium in the samples is determined by mass spectrometry, liquid scintillation counting and Cerenkov counting.
The co-precipitation method showed an average recovery rate of 92.3%±2.5% in Sr-90 detection, but it required a processing process of more than 24 hours, and required a large amount of acid and heating treatment, which was not friendly to the environment. Solvent extraction reduces the treatment time to 1 hour by shortening the process, but requires the use of TBP reagents with toxicity classification of Class 2, costs up to $85 per test (about 4 times that of coprecipitation), and requires complex operation and high technical requirements. Ion exchange method showed a selective Sr adsorption rate of 98.7% in complex matrix treatment, but the resin exchange capacity was only 0.6-0.8 mmol/g, which limited its large-scale application. Extraction chromatography is known for its fast separation of 1.2 hours, with a separation efficiency of 99%, but the fixed phase material cost is $2,300/100g, and the effect on some substrates is poor (such as high salt, high organic samples, the treatment effect of humic acid containing water samples is reduced by 18%). The detection sensitivity of LSC is around 0.12 Bq/L. The ICP-MS method achieves a detection limit of 0.008 pg/g, and a single analysis takes only 12 minutes, yet the equipment costs up to $750,000 and the popularity is low. With a low cost of $15 / time and 100% scintillation fluid contamination free, the Cerenkov counting method can only reach the lower detection limit of 150 Bq m−3.
The results of the study provide valuable insights into the selection of more appropriate methods based on specific analytical requirements and sample types, contributing to more reliable monitoring and evaluation of radioactive strontium in a variety of environments. 
