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Our understanding of water-mineral interface 
geochemistry has increased significantly during the last 
decades due to the development of experimental techniques 
and theoretical methods [1]. This has created new insights 
into important processes such as uptake of nutrients, 
contaminant transport and availability as well as a deeper 
knowledge about biogeochemical cycles of elements. One 
example is the C cycle where organic matter (OM)-mineral 
associations have been shown to influence both the structure 
and composition of the OM, and OM decomposition. The 
microbial decomposition of and nutrient acqusition from 
these associations are mediated by extra-cellular oxidative 
and hydrolytic enzymes. However, also non-enzymatic 
pathways based on Fenton chemistry and generation of 
hydroxyl radicals have been developed by large groups of 
fungi. It has been suggested that fungal metabolites consisting 
of low-molecular weight hydroquinones and Fe(III) are 
sufficient to generate the necessary conditions for the 
production of hydroxyl radicals needed to decompose OM. 

In this study we investigated how and under what 
conditions hydroxyl radicals were produced via redox 
reactions between a dimethoxy hydroquinone (2,6-DMHQ, an 
analogoue to common fungal extracellular metabolites) and 
ferrihydrite or goethite. Combined wet-chemical and 
spectroscopic analyses showed that both minerals effectively 
oxidized 2,6-DMHQ under aerobic conditions, and that 
ferrihydrite promoted oxidation via a combination of 
reductive dissolution and heterogeneous catalysis while 
goethite mainly caused catalytic oxidation. Under favorable 
conditions the oxidation of 2,6-DMHQ by the iron oxides 
generated substantial amounts of hydroxyl radicals. The 
extent of radical production was a function of the relative 
contribution from the reductive dissolution and catalytic 
oxidation pathways of 2,6-DMHQ, and controlled by pH, 
oxygen concentrations, and mineral properties. In summary, 
the results showed that given the proper conditions the 
hydroquinone-iron oxide sytems is a simple and effective 
route for hydroxyl radical production. 
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