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Atmosphere Control Methods in Storage Container with Uranium Assembly

LIAO Bin, PAN Xiao-xia, GUAN Xiao-hui, ZENG Xiang-bing, ZHOU Lin
(Institute of System Engineering, CAEP, Mianyang 621999, China)

ABSTRACT: The work aims to study the influence of different atmosphere control methods on atmosphere evolution and
corrosion of uranium assembly in uranium assembly storage containers, and obtain the optimized atmosphere control me-
thod. The method of virtual surface reaction was used to establish the calculation method of reaction between uranium
material and environmental atmosphere, water release of organic materials and water absorption by desiccant. The humid-
ity control and oxygen content in the container and the corrosion weight gain of uranium assembly were calculated under
seven working conditions of separate use and combined use of such atmosphere control measures as improving the sealing
performance of the container, drying agent and dispersion placement, drying agent treatment of organic material and so
on. The effects of various atmosphere control measures were compared and analyzed. According to the research, only im-
proving the sealing performance of the storage container containing uranium assembly would lead to anoxia in the con-
tainer, thus accelerating the corrosion of uranium assembly. Desiccant placement was a better way to control the atmos-
phere, and the dispersion placement had a better effect. The atmosphere control measures of drying organic materials
while dispersing desiccant had the best effect, as not only the corrosion rate of uranium assembly was the lowest, but also
the state of aerobic low corrosion rate could be maintained for a long time. The evolution law of multi-component at-

mosphere in the storage container containing uranium assembly and the calculation method of corrosion change of ura-
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nium assembly are obtained. The effects of various atmosphere control methods on atmosphere control and reduction of

corrosion of uranium assembly are compared and studied, and the optimized atmosphere control method is obtained.

KEY WORDS: uranium; storage container; atmosphere control; corrosion; CFD
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Fig.1 Model of storage container with uranium assembly
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Fig.2 Average volume fraction of H,O, H, and O,
in storage container varied with storage time
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Fig.3 Gas components in the closed container with
uranium material varied with time
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Fig.4 Uranium assembly corrosion varied with storage time
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Fig.5 Average volume fraction of O, in storage container,
relative humidity and uranium assembly corrosion volume
under various working conditions varied with storage time
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Fig.6 Average humidity in the storage container and corrosion volume of uranium assembly varied with storage time
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