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In the past, blown bitumen has been used as a matrix for inorganic radioactive waste such as (hydr)oxides or nitrate and sulphate salts of several metals, non-metals, transition metals and elements of the f-series. A weight ratio of 60:40 bitumen:waste was applied. The inorganic particles incorporated into the bitumen matrix are smaller than 40µm. During the production of this waste, bitumen (e.g. R85/40 from Shell), water and the inorganic particles were in close contact at 160°C in an extruder-evaporator. 

In the framework of studying the physicochemical interactions between the inorganic species and the bitumen matrix, we add an organic solvent to a home-made, non-radioactive simulated bitumen-waste mixture. As a function of the solubility parameter of the added solvent, different precipitates are formed. Elemental analysis of the precipitates as a function of the solubility parameter of the added solvent gives us a first idea on the physicochemical interaction of the inorganic species with the bitumen matrix. The same experiments are repeated with pure bitumen-solvent mixtures to study the effect of the salts on the (un)stability of the bitumen solution as a function of the solvent parameter. 

As dilution tremendously affects the thermodynamic behaviour of the simulated waste – solvent mixture, the tests are performed under conditions which are technically applicable if bituminised waste re-treatment by separation of the salts from the bitumen matrix would be necessary. We were able to study the (un)stability of highly concentrated bitumen-solvent and bitumen-salt-solvent mixtures using near infrared backscattering. 

