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Experimental study on the influence of key factors in the application of molten salt frozen wall
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Abstract Background: During dry reprocessing of spent nuclear fuel in the molten salt reactor, the processing
equipment is confronted with serious material corrosion problems. The molten salt frozen-wall technique has been
proposed as an effective method to protect the equipment from chemical corrosion whilst stability of frozen wall
thickness is the key to success in the application of frozen wall technique for dry reprocessing. Purpose: This paper
aims to study the influence of key factors in the application of molten salt frozen wall. Methods: Based on the
homemade experimental apparatus of frozen wall, the application of molten salt frozen wall during dry reprocessing
was simulated. The influences of inlet temperature of oil, initial temperature of molten salt, heater power and initial
thickness of frozen wall on the change of frozen wall in the process were analyzed, as well as the reasons behind the
change of the thickness of frozen wall via the change of the heat flux. Results: The influence laws of main factors are
obtained, and the optimum condition for use is obtained. Experimental data fitting results show the relationship
between the heat flux of the unit length and the thickness of the frozen wall, and the average relative error rate is
11.2%. Conclusion: The greater heat flux is, the more frozen wall disappears. When equilibrium is reached, the

greater the heat flux is, the smaller thickness of the frozen wall will be.
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Fig.1 Schematic of experimental loop.
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Fig.2 Frozen wall tank, heater, thickness gauge.
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Fig.3 Application of frozen wall in batch process.
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Fig.4 Change of temperature in batch process.
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Fig.5 Effect of initial molten salt temperature.
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Fig.6 Variation of heat flux with time of Fig.5.
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