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Fig. 1 Simplified geometric model of multi-layered

covered uranium tailing sands
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Fig. 2 Calculation flow of multi-objective optimization method for uranium tailing sand cover materials based on non-dominated ranking
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Table 1 Relevant parameters of the eight alternative materials
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Fig. 3 Variation of radon emanation rate on the

surface of single-layer covering material with thickness
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Fig. 6 The 1st and 50th generation convergence

results of three-layer multi-objective optimization for
radon emanation rate-integrated cost
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Preferential Selection of Uranium Tailing Sand Cover Material Based on
Non-dominated Multi-objective Optimization Method

DENG Nianbiao, DING Dexin
(School of Resource Environment and Safety Engineering, University of South China, Hengyang 421001, China)

Abstract: The optimal selection of uranium tailings sand cover materials is of great significance to the
management of tailings sand in uranium mines. By constructing a radon concentration distribution
model for uranium tailings sand cover layer, using single-layer and three-layer cover materials, con-
structing a multi-objective decision model with radon emanation rate and comprehensive cost as deci-
sion objectives, and finding the optimal solution of feasible solutions based on multi-objective non-
dominated ranking method. For uranium tailing sand, if single-layer covering material is used, only
three materials, namely clay, cement mortar and asphalt, can meet the national standard limit value of
radon emanation rate within a reasonable thickness range; compared with single-layer covering materi-
al, the radon emanation rate outside the three-layer covering material meets the national standard limit
value requirement and the comprehensive cost is reduced by 75.9%.

Key words: uranium tailing sand; cover material; non-dominated multi-objective optimization method;

radon emanation rate
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