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Abstract 

Investigations were undertaken into the thermal treatment of beryllium and tungsten to see if these materials can 

be detritiated in the Material Detritiation Facility (MDF) at UKAEA, allowing for the declassification of 

intermediate level waste (ILW) to low level waste (LLW). When heated in oxygen, both tungsten and beryllium 

readily oxidise, with a series of different oxides forming as temperature increases. These oxide layers act as a 

tritium barrier, reducing the amount that can be removed by thermal treatment and as such need to be avoided 

by heating at lower temperatures. Additionally, the formation of beryllium oxide presents health and safety 

concerns due to its toxicity and physical form.  Experiments were undertaken using tungsten and beryllium 

samples from JET ILW campaigns.  The samples were heated in a pyrolyser, and the tritium released was 

captured in a series of bubblers. The remaining tritium in the material was characterised by acid dissolution at 

external labs to allow for detritiation factors to be calculated. Tritium was successfully removed from the 

samples by heating in air, and detritiation factors of 16.95 for tungsten and 121 for beryllium were found. Future 

trials will use are being using JET ILW samples that have had their tritium content increased via soaking. This 

would allow for samples representative of ILW to be detritiated and could demonstrate the ability of the process 

to reduce the tritium inventory and allow declassification of ILW to LLW. 
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