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MALTENE AND SOLUBLE SALT REMOVAL FROM BITUMINISED 
RADIOACTIVE WASTE 
 

 
Background 
According to the present Belgian reference scenario, Eurobitum bituminised waste is to be disposed off in a 
deep underground repository in a stable geological formation such as Boom Clay. This waste originates 
mainly from mixtures of nuclear fuel decladding slurries and waste concentrates from the nuclear fuel cycle. 
In Belgium, a weight ratio of 60/40 bitumen/waste was applied. The bitumen used as waste matrix is a 
commercial blown bitumen, type R85/40. Most of the inorganic waste particles are homogeneously 
incorporated in the bitumen matrix and are smaller than 40µm. Safety performance studies on gas 
generation, effect of degradation products with complexing properties, generation of a swelling-pressure 
build-up due to water uptake of the dehydrated salts, and the reaction of the leached NaNO3 with the 
surrounding Boom clay are in progress. Even though these studies up till present do not show that this waste 
is unacceptable for deep underground disposal, we investigate a low temperature method to recondition the 
bituminised waste, just in case it would be decided not to dispose the waste as such in a deep underground 
repository. The method is based on the removal of the majority of the compounds that are the most sensitive 
towards radiolysis (i.e. saturated hydrocarbons – these are mostly present in the maltene fraction of bitumen) 
on the one hand and on the removal of hygroscopic 
water-soluble salts (mainly NaNO3) on the other hand. 
The pie chart on the right shows the main fractions 
present in Eurobitum. When the maltenes and the 
soluble salts can be removed and destroyed, the final 
waste contains only the asphaltenes and insoluble 
salts with the major part of the radionuclides. The 
separation scheme below shows how to separate the 
waste in these fractions. The separation of the 
maltenes from the precipitated asphaltenes and salts 
is based on an existing deasphalting process used in 
the petroleum industry, but has to be adapted to the 
case of Eurobitum waste. This scheme is also 
adaptable to other types of bituminised waste. 
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Separation scheme of the bituminised radioactive waste 
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bjectives 
to diminish the volume and stabilise the bituminised waste, with a minimisation of the 

rincipal results 
were performed using self-made non-radioactive waste simulates with a composition 

O
The aim is 
radionuclides in the maltene fraction and the aqueous solution. Therefore, we need to understand the 
mechanisms and experimental variables governing the distribution of the elements among the asphaltene, 
maltene and aqueous phases. In 2004 we searched for an appropriate solvent – non-solvent combination for 
the maltene separation step, applicable on large scale, respecting nuclear and chemical safety guidelines.  
 
P
The experiments 
comparable with the real Eurobitum waste. In the first place, we searched for an easy way to determine the 
purity of the separated maltene phase. We tried to monitor the separation by turbidimetry of waste – solvent 
– non-solvent mixtures as a function of time and sample height. A quasi inverse relationship between the 
purity of maltenes on the one hand and the settling velocity of the asphaltenes on the other hand is 
observed. This inverse relationship enables to predict roughly the maltene purity from simple turbidimetric 
experiments. The most important variables governing the settling velocity and the relative amount of maltene 
ash were the concentration of bituminised waste and the solvent/non-solvent ratio. The best separations 
(with the quickest settling) were obtained using a low bituminised waste concentration in combination with a 
volumetric solvent/non-solvent ratio of 10/6. This is shown in the 3D graph . An elemental analysis of the 
ashes was performed using SEM-EDX. Within the limit of the standard error, the relative composition of the 
maltene ash was constant over the complete range of the studied variables.  
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3D graph of the settling velocity as a function of the a ount of bituminised waste added to 100 mL solvent 

 

uture Developments 
e settling velocity of the asphaltenes, we will follow the settling of radionuclides in 
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m
on the one hand and the solvent/non-solvent volumetric ratio on the other hand. 

 
F
Instead of measuring th
activated samples. These tests will give more detailed information on the interaction of radionuclides with 
asphaltenes. This method will be more sensitive to determine the expected purity of the maltenes. We will 
also try to improve the quality of the aqueous secondary waste. 
 
M
Nathalie Impens, nathal
 
Main reference  

 Laer, L. Vos, A. Leenaers, A. Fonteyne, P. Thomas, P. Van Bree, S. Dekelver, R. 
e waste 

 

N. Impens, J. Van
Vandevoorde, "Maltene and soluble salt removal from bituminised waste simulates: fractionation of th
elements", Energy & Fuels, American Chemical Society, article in press (2005). 

 
 
 

 

mailto:nathalie.impens@sckcen.be

