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Computational fluid dynamics modelling of  
an electrorefiner for spent fuel partitioning 
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Introduction 
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Scenarios 
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Figure 1: Determining diffusion layer thickness Determination of Diffusion Layer Thickness
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Results of diffusion layer thickness investigation 



COMPUTATIONAL FLUID DYNAMICS MODELLING OF AN ELECTROREFINER FOR SPENT FUEL PARTITIONING 

ACTINIDE AND FISSION PRODUCT PARTITIONING AND TRANSMUTATION, ISBN 978-92-64-99174-3, © OECD 2012 5 

Figure 2: Movement of molten salt in the ER 

Figure 3: Distribution of uranium mass in the electrorefiner (in fraction) 
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Table 1: Summary results of estimated diffusion layer thickness 

Case* 
Diffusion layer thickness at different location (mm) 

Anode bottom Anode side Cathode bottom Cathode side 

Base case 
(c5,a50,wt8,X1) 

0.025 0.032 0.167 0.027 

c5,a75,wt8,X1 0.026 0.038 0.103 0.026 

c5,a100,wt8,X1 0.031 0.037 0.092 0.022 

c15,a75,wt8,X1 0.025 0.036 0.179 0.027 

c25,a75,wt8,X1 0.025 0.034 0.185 0.028 

c5,a75,wt6,X1 0.023 0.035 0.164 0.025 

c5,a75,wt10,X1 0.025 0.027 0.172 0.026 

c5,a75,wt8,X1.5 0.023 0.034 0.177 0.026 

c5,a75,wt8,X2 0.024 0.033 0.174 0.026 

* a50, a75, a100 – anode velocity 50, 75, 100 rpm. 

 c5, c15, c25 – cathode velocity 5, 15, 25 rpm. 

 X1, X1.5, X2 – mass flux 1, 1.5, 2.0 times. 

 wt6, wt8, wt10 – initial mass fraction 6%, 8%, 10%. 

Figure 4: Comparisons of estimated diffusion layer thicknesses under various operating scenarios 

 

Discussion and future work 
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