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generated by the microbial reduction of oxidised forms such as selenate and selenite (Stolz et 
al. 2006; Zannoni et al. 2008; Stolz and Oremland 1999). Stolz and Ormland (1999) suggest 
that bacteria capable of selenium reduction are abundant in nature. In anaerobic experiments 
containing selenite undertaken by Hapuarachchi et al. (2004) <0.1% of added selenium was 
lost in a volatile organic form. Anaerobic soil experiments funded by Andra (Haudin et al. 2007) 
demonstrated that added selenium was strongly immobilised within the system. Although 
methylated selenium is not directly addressed in this paper one of the authors (Staunton 2008) 
confirmed that it was “assumed that there was no methylated Se lost in the anaerobic 
incubations” but small amounts were detected in aerobic experiments. In this study the 
reduction and immobilisation of selenium was enhanced by the addition of a cellulose source 
(straw), a situation comparable (to a limited extent) with cellulose containing radioactive waste. 
Pure culture experiments with selenite (Dungan and Frankenberger 2000) demonstrated that 
the partitioning between methylation and reduction is inversely dependent on the starting 

concentration with methylated forms being enhanced at low selenite concentrations (10 M) and 
reduction more dominant at higher concentrations (1.0mM).  
 
Not only is selenium reduction the dominant process in anaerobic environments it is also likely 
that selenium methylation and reduction are mutually exclusive processes (Zannoni et al. 2008) 
with the highly insoluble selenium metal being a stable sink for selenium within anaerobic 
systems (Knotek-Smith et al. 2006). The stability of reduced selenium appears to be further 
enhanced by reactions with iron corrosion products (Knotek-Smith et al. 2006), a situation 
which has similarities with the environment present in a radioactive waste disposal site.  
 
The published data on selenium suggests that although the formation of methylated selenium 
compounds cannot be ruled out, the dominant process under anaerobic conditions is more 
likely to be selenium reduction with enhanced immobilisation occurring through interactions with 
anaerobic corrosion products. Conservatively, it is assumed that the gas-water partition 
coefficient for selenium is the same as for iodine, i.e., 1E-4.   
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