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Treatment of gaseous effluents issued from recycling:  
A review of the current practices and prospective improvements 

Abstract 
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Introduction 

Concentration and recovery of iodine 
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Figure 1: Radioiodine separation technologies from reprocessing/recycling plant [9] 
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Mercurex process and products 



Caustic scrubbing 

Figure 2: Discharges in 1999 from Sellafield reprocessing plant, United Kingdom  
and La Hague reprocessing plant, France (Tbq, logarithmic scale) [15] 
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Iodine capture on silver sorbents 

Iodine immobilisation 

Table 1: Fraction of 
129

I that must be isolated from the environment as indicated by 40 CFR 190 

Release Limit 40 CFR 190, 
Ci/GWe-y 

Quantity processed in UNF 
Ci/GWe-y1 

Fraction2 that must be 
isolated from environment [9] 

5*10–3 1.1 0.996 

1 
Based on expected nuclide inventories in fuel from 2/1 ratio of PWR/BWR power plants {DOE/NE-0017} 
with a 1.5-y cooling period. 

2 
Calculated by Trevorrow, et al. [9]. 

Concentration and recovery of krypton 

Table 2: Release of 
85

Kr in the atmosphere [19] 

Cumulated release Activity in Bq (Ci) 

Windscale accident (1957) 5.9*1013 (1.59*103) 

Chernobyl accident (1986) 3.3*1018 (8.92*107) 

Nuclear tests 2.0*1017 (5.41*106) 

Annual release Activity in Bq (Ci) 

Release from La Hague reprocessing plant, France (1999) 2.9*1017 (7.84*106) 

Release from Sellafield reprocessing plant, UK (1997) 9.5*1018 (2.57*108) 

Release from Tokai Mura reprocessing plant, Japan (1994) 1.8*1018 (4.86*107) 
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Figure 4: Krypton/xenon separation technologies from reprocessing/recycling plant 
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Cryogenic methods 

 

 

 

 

 

 

 

 

Other methods 
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Table 3: Techniques for the separation of krypton-85 (adapted from [22]) 

Process Advantages Disadvantages 

Cryogenic distillation Reasonable cost 
Separation Kr/Xe 
Basic technology known and tested 
Potentially very reliable 

Formation of ozone with risk of explosion 
Requires pre-treatment of gases 

Absorption by solvents Low cooling and solvents costs 
Little risk of explosion 
No major gas pre-treatment 

Difficulties in Kr/Xe separation 
Corrosion risks 
Fluorocarbons as secondary wastes 

Adsorption on activated charcoal Simple operation 
Good reliability 
Low bed volume in the case of  
low-temperature adsorption 

Fire and explosion risk 
No Kr/Xe separation 
High cooling cost in the case of 
low-temperature adsorption 

Clathrates, kryptonates, chemical 
compounds of fluorine 

85Kr recovered as a solid or in a 
chemical compound 

Poor stability 

 

Krypton immobilisation 



Conclusion 
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