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Process flow of cement solidification
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Table 1 Commonly used cement in radioactive waste management
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Table 2 Commonly used additives and their functions in cement solidification

of intermediate and low level radioactive waste
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Table 3 Performance requirements for cement solidified waste of intermediate and low level radioactive waste
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Fig. 2 Process flow of bitumen solidification
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Characteristics and Research Progress of Solidification Technology
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Abstract: Intermediate and low level radioactive waste accounts for the vast majority of the volume in
nuclear energy development and application, but has relatively low radioactivity. Its solidification
treatment is a key process for ensuring environmental and public health safety. This research deeply
investigated the core characteristics of intermediate and low level radioactive waste, including complex
nuclide composition, associated harmful substances, and large production volume with wide distribu-
tion. It also analyzed mainstream solidification technologies, focusing on cement solidification and bit-
umen solidification. The principles, technical features, performance parameters, research progress,
and limitations of cement solidification were elaborated. The advantages and disadvantages of bitumen
solidification, as well as its domestic and international research progress and key performance indica-
tors, were analyzed. In response to challenges such as the complexity of waste composition, stringent
requirements for solidified waste forms, cost and environmental control pressures, and updated regu-
latory standards, future LILW solidification technologies will focus on the development of novel solid-
ification materials, innovative solidification processes, waste minimization and resource utilization,
deep integration of intelligence and automation, and strengthen international cooperation and stand-
ardization. These efforts aim to achieve more efficient, economical, environmentally friendly, and safe
solutions, providing strong support for the sustainable development of nuclear energy.

Key words: intermediate and low level radioactive waste; solidification technology; radionuclide;

cement solidification; bitumen solidification; research progress



