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The aim of this study is to analyse the speciation and bonding of copper (Cu) in soil organisms 
following in-situ exposure to different forms of Cu i.e. Copper-nanoparticles (Cu-NPs) and CuNO3 

(Cu-salt). This study is a follow up to previous studies of the speciation and bonding of Cu in soils. 
The distribution of Cu in soil, combined with the toxicity and bioaccumulation in organisms, has 
tremendous economical importance. Although, the environmental fate of Cu has attracted 
considerable attention [e.g. 1], virtually nothing is known regarding the environmental fate of Cu-
NPs, nor about the uptake and toxicity of Cu-NPs in organisms. Previous toxicity studies have 
reported differences in toxicity between Cu-salts and Cu-NPs, which suggest different uptake and 
internal handling mechanisms. However, how organisms handled Cu-NPs remain unknown with no 
information available regarding the oxidation states of Cu-NPs within the organism. The present 
study was an attempt to enlighten the oxidation state in organisms following exposure to Copper 
nanoparticles and CuNO3.  

We analysed various tissues and soil samples, using the beamline-L at DORIS (Hasylab, DESY) 
for XANES and EXAFS spectra collection. Data were subsequently analysed using the SixPACK 
software package [2]. Appropriate reference-compounds were included. We also performed X-ray 
micro-fluorescence scans of tissues samples for specific regions and tissues within the organism. 
In addition to these analyses, we have conducted a series of bio- and chemical analyses on similar 
samples e.g. measuring cellular biomarkers to support the oxidation state analyses.  

In the studied soils, we confirmed that for Cu-NPs more oxidation state were present, while for Cu-
salt contaminated soil only oxidation state II was present. The tissue scans shows a patchy 
distribution of Cu with difference between the exposure regimes. Combining this information, we 
will obtain a clearer picture of the Cu status and interactions in the tissues. We will submit an 
article with the results to a peer-reviewed journal, within the next months.   
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