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TU059 Toxicity of copper oxide nanoparticles- influences of pH
change, humic acid and citric acid additions on Daphnia magna    
K.D. Huggins, Technical University of Demark / Department of
Environmental Engineering; A. Thit, Roskilde University /
Environmental, Social and Spatial Change; C. Engelbrekt, Technical
University of Denmark / Department of Chemistry; A. Baun, Technical
University of Denmark / Department of Environmental Engineering. 
The potential ecotoxicity of CuO nanoparticles (NPs) is poorly known,
however recent studies have speculated that the toxicity of these
nanoparticles in an aquatic environment may be due the release of the
metal ion dissolved from the NPs. In this study, to assess the toxic
effects of CuO NPs, Daphnia 48h mobility inhibition tests were
performed with two different types of CuO NPs: polydispersed CuO
NPs (100nm, poly-CuO) and 6nm CuO. In order to disclose whether the
toxicity of CuO nanoparticles followed ionic behaviour, changes in pH,
the addition of organic matter and a chelator was studied. The changes
in speciation of CuSO

4
 were modeled with MINTEQ under the varying

conditions in the test media. ICP-OES, DLS, NTA and TEM were used
to characterize the CuO NPs before and after 48hrs incubation in test
media. The results demonstrated that the toxicity of CuSO

4
 and the both

CuO NPs increased when the pH changed from 7.8 to 6.5 but also
revealed the Cu ion in CuSO

4
 to be the more toxic one. Contrarily, the

addition of humic acid and citric acid caused a drastic decrease in
toxicity especially in the poly-CuO NPs. These outcomes were in
agreement with the predictions made by MINTEQ successfully
indicating ionic behavior for the copper nanoparticles toxicity. This
indicates that consideration of the ionic form may be important when
assessing the risks of CuO NPs in the aquatic environment.
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