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Fig. 1 Research technical roadmap
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Fig. 2 Changes of leachate pH with time

under different lime addition ratios
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Table 2 Orthogonal experiment scheme design

O GiRiE Mg(OH.#  BmAH WG
TORW/% BE/% BRI/ % BRI
Gl 1. 00 1.00 1.00 1. 00
G2 1. 00 1.75 1.75 1.75
G3 1. 00 2.50 2.50 2.50
G4 1.75 1. 00 1.75 2.50
G5 1.75 1.75 2.50 1. 00
G6 1.75 2.50 1.00 1.75
G7 2.50 1. 00 2.50 1.75
G8 2.50 1.75 1.00 2.50
G9 2.50 2.50 1.75 1. 00
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Fig. 3 Changes in pH, U and Th concentrations of leachate with time after the addition of composite materials
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Fig. 4 Construction of water seepage process blocking system
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Fig. 5 Schematic diagram and construction effect diagram of the blocking system for the seepage

process of waste residue warehouse
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Research and Application of Nuclide Migration Control Technology for
Associated Radioactive Waste Disposal Site

DU Juan, GAO Yang, LIU Xiaochao, ZHANG Hefei, JI Dong, LI Li
(The Fourth Research and Design Engineering Corporation of CNNC, Shijiazhuang 050021, China)

Abstract: To address the challenges in the design of associated radioactive waste repository and ensure
the long-term effectiveness of waste disposal, theoretical and experimental research were conducted on
radionuclide migration control technologies for associated radioactive waste disposal sites. A three-di-
mensional pollution control technology system was established from three dimensions: source,
process, and end. Through waste leaching experiments, stabilization agents were screened, and based
on this, a new type of stabilization composite material was developed, which effectively resolved the
acid rebound issue to a certain extent, achieving source control. Research on seepage process blockage
constructed a three-dimensional waterproof intrusion system, blocking external water intrusion from
multiple dimensions. For end-of-pipe pollution control technology, soil modification and retardation
experiments were conducted using natural clay from a specific region, determining the optimal mixing
ratio of modified materials and the thickness of the natural material anti-seepage layer. The practical
applications were implemented for a provincial associated radioactive waste repository, and the results
show the three-dimensional pollution prevention and control technology plays a critical role in control-
ling radionuclide migration.

Key words: associated radioactive waste; disposal site; nuclide migration; stabilization; modification;

retardation; waterproof; radioactive waste disposal



