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The Fukushima Daiichi Nuclear Power Plant accident released large number of radioactive substances containing 
elements such as, Cs, I, and Sr into the environment. Among them, cesium must be considered of high relevance for 
the consequence analysis of severe accident of the Boiling Water Reactor (BWR). The most common compound of 
which cesium could be considered is CsOH and in lower amounts CsI during releasing from the core to outside. 
However, some research recently confirmed the form of Cs during releasing is cesium molybdate, Cs2MoO4. 
 Cs2MoO4 was considered to be transport under the gaseous form in the reactor vessel and then deposited on steam 
generator, steam dryer and reactor coolant system. The oxygen potential, p(O2) during the whole course of the severe 
accident of BWR has been calculated. The oxygen potential, p(O2) is high enough for stabilization of Cs2MoO4 in 
the steam dome region. Besides, it should have the effect of steam on the partitioning of Cs2MoO4 and CsOH.  In 
the equilibria, higher molybdates of cesium such as Cs2Mo2O7 also play some roles.  
2Cs2MoO4(g, l, s) + H2O(g) = 2CsOH(g) + Cs2Mo2O7(g, l) 
Both Cs2MoO4 and CsOH are very reactive materials and, they could react and be retained in the surface of materials 
composed of i.e. ZrO2 as well as oxide SUS. A series of work has been carried out to understand the deposition 
behavior of Cs2MoO4 onto stainless steel (SS304) that, it is used in several parts inside the nuclear reactor such as 
the steam generator, steam dryer or the piping system. The experimental results could be compared to the 
thermodynamic equilibrium calculations in order to further understanding the behavior of Cs in nuclear severe 
accident conditions. 
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  Fluoride pollution in the water environments such as groundwater is one of the important environmental 

problems because fluoride affects human health and cause of dental fluorosis. From this background, removal of 

fluoride from the water environments have been widely required. We have focused the fluoride problem in Tunisia. 

Dicalcium phosphate dihydrate (DCPD) reacts with small amounts of fluoride ions in an aqueous solution and 

forms stable fluorapatite (FAp). In this study, we show application of various unused calcium resources to produce 

removal agent for fluoride. We focus to DCPD of byproduct from gelatin production. We appeared that addition 

of calcium carbonate improved removal efficiency and inhibit release of phosphate ions of the DCPD reaction. We 

also appeared that sediment in Tunisian reservoir containing calcium carbonate. By using the DCPD-sediment 

mixture, fluoride ion in an aqueous solution was efficiently removed. 

  From these results, utilize of sediment containing calcium carbonate is applicable to removal of fluoride in the 

water environments.
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The previous study showed that the modified 
sum-peak method is applicable to point source. In the present study, we discussed application of the method to 
radioactive volume sources in air and water sample by using Geant4 simulation. We found that there are issues for 
applying the method to large-volume sources. To evaluate the influence of the source shape to the radioactivity 
determination, we simulated with various source shapes for a point source, a plane source, a line source and a 
volume source. The radioactivity was correctly determined for the point and the plane sources. However, the 
radioactivity was underestimated for the line and volume sources filled with water sample. We also compared the 
results between the air and water samples. The results showed that these underestimations are caused by 
inhomogeneous detection efficiency inside the sample volume due to self-absorption of the sample material. 
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