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Marine ferromanganese oxides play significant roles on the 
geochemical cycles of trace elements. Tellurium, an element of 
growing economic importance, is extremely enriched in marine 
ferromanganese oxides, compared with the other oxyanions[1]. 
Because Te is not mined as a primary ore anywhere in the 
world, its high concentrations in marine ferromanganese 
oxides could be a potential resource of Te. The uderstanding 
on chemistry responsible for the extreme enrichment of Te is 
important to consider geochemical roles of marine 
ferromanganese oxides and environmental impacts of future 
deep-sea mining.  

We performed spectroscopic analysis combined with 
adsorption/coprecipitation experiments. XANES analysis 
showed that in adsorption/coprecipitation experiments, Te(IV) 
was oxidized on δ-MnO2 and not oxidized on ferrihydrite. 
EXAFS analysis showed that both Te(IV) and Te(VI) were 
adsorbed on the surface of δ-MnO2 and ferrihydrite via 
formation of inner-sphere complexes. In addition, Te(VI) can 
be structurally incorporated into the linkage of Fe octahedra 
through a coprecipitation process because of its molecular 
geometry that is similar to the Fe octahedron. The largest 
distribution coefficient was obtained in the Te(VI)/ferrihydrite 
coprecipitation system, which was comparable to the 
distribution between natural ferromanganese oxides and 
seawater. On the other hand, XAFS and µ-XRF mapping of 
natural samples showed that Te was structurally incorporated 
as Te(VI) in Fe (oxyhydr)oxide phases. Thus, we conclude that 
the enrichment of Te in ferromanganese oxides is due to the 
structural incorporation of Te(VI) into Fe (oxyhydr)oxide 
phases through coprecipitation[2]. This mechanism can explain 
the unique degree of enrichment of Te compared with other 
oxyanions, which are mainly enriched via adsorption on the 
surface of the solid structures [3].  
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