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Abstract 14 

The presence of organic matter (OM) has a profound impact on uranium (U) redox cycling, 15 

either limiting or promoting the mobility of U via binding, reduction, or complexation. To 16 

understand the interactions between OM and U, we characterised U oxidation state and 17 

speciation in nine OM-rich sediment cores (18 samples), plus a lignite sample from the 18 

Mulga Rock polymetallic deposit in Western Australia. Uranium was unevenly dispersed 19 

within the analysed samples with 84% of the total U occurring in samples containing 20 

>21 wt. % OM. Analyses of U speciation, including x-ray absorption spectroscopy and 21 

bicarbonate extractions, revealed that U existed predominately (~71%) as U(VI), despite the 22 

low pH (4.5) and nominally reducing conditions within the sediments. Furthermore, low 23 
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