The Use of Zeolite to Remove Nuclear Waste
This excerpt is from the paper La Roca Magica: Uses of Natural Zeolites in Agriculture and Industry by Frederick A. Mumpton, which can be accessed via the link below.  The paper was presented at the National Academy of Sciences colloquium “Geology, Mineralogy, and Human Welfare,” held November 8–9, 1998 at the Arnold and Mabel Beckman Center in Irvine, CA.  
Nuclear Waste. Early experiments were aimed at concentrating 137Cs and 90Sr from low-level waste streams of nuclear reactors and leaking repositories on clinoptilolite (41–43). The “saturated” zeolite was transformed into concrete, glass, or ceramic bodies and stored indefinitely. Natural zeolites have superior selectivity for certain radionuclides (e.g., 90Sr, 137Cs, 60Co, 45Ca, and 51Cr) compared with organoresins and are cheaper and much more resistant to nuclear degradation. Dozens of papers have demonstrated the ability of several natural zeolites to take up these and other radionuclides (44–47). A mixture of synthetic zeolite A and natural chabazite from Bowie, AZ, was used to take up Sr and Cs, respectively, from contaminated waters at Three Mile Island, PA (48). Clinoptilolite currently is used to remove Sr and Cs from low-level effluents from a nuclear power plant before they are released to the Irish Sea at Sellafield, U.K. (49), and to capture these isotopes from leaking repository containers at West Valley, NY (50).

Nuclear Fallout. The same selectivities for Cs and Sr by zeolites permit treatment of radioactive fallout from nuclear tests and accidents. The addition of clinoptilolite to soils contaminated with 90Sr markedly reduced the strontium uptake by plants (51), and the presence of clinoptilolite inhibited the uptake of Cs in contaminated Bikini Atoll soils (52). Several zeolite processes have been developed to counteract the fallout from the 1986 Chernobyl disaster. Shenbar and Johanson (53) found that 137Cs in soils was not taken up by plants after treating the soil with a zeolite, and Forberg et al. (54) showed that a zeolite supplement to the diets of Swedish reindeer accelerated the excretion of 137Cs ingested with food contaminated by Chernobyl fallout. Zeolites added to soils reduced the uptake of 137Cs by pasture plants in the vicinity of Chernobyl (55), and dietary zeolite reduced sorption of radiocesium by sheep fed fallout-contaminated rations in Scotland (56). In Bulgaria, zeolite pills and cookies were prepared for human consumption to counteract Chernobyl fallout (57). The zeolite apparently exchanges 137Cs and 90Sr in the gastrointestinal tract and is excreted by normal processes, thereby minimizing assimilation into the body.
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