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 Abstract:  
 
Metal and metal oxide nanomaterials are widely used in a range of commercial products due 
to their unique characteristics. However, there is concern that the nanomaterials used may 
end up in wastewater treatment systems and eventually be released into the environment via 
land-applied biosolids. Research was performed to assess the fate on engineered 
nanomaterials in soil and effects on soil dwelling macro and microorganisms. This 
presentation highlights the effects of nAg and nCuO on indigenous soil microorganisms, and 
the effects of nCuO on earthworms (Eisenia andrei) in biosoilds –amended soil. The 
development of analytical approaches to assess the environmental fate of these 
nanomaterials to understand the observed effects will be discussed.  
 
A field collected agricultural soil was spiked either directly or through biosolids amendment 
with nCuO (< 50 nm) or nAg (40 nm) and with their ionic counterparts (CuSO4 and AgNO3) in 
the range of 0 – 1000 ppm of respective metal concentrations. The fate of nanomaterials in 
soil was examined using Ion Selective Electrode (ISE) for Cu2+ ionic activity, Ion Exchange 
Technique (IET) for Ag+ activity, ICP-MS for total metals, single particle ICP-MS (SP-ICP-MS) 
for available particulate form of nAg and, TEM for agglomeration.  The effects on earthworms 
were assessed using standard test methods with taxonomically verified cultures of the 
earthworm, E. andrei. The effects on the in-situ soil microbial community was assessed using 
an array of tests including heterotrophic plate counting (HPC), microbial respiration, microbial 
biomass, organic matter decomposition, soil enzyme activity, biological nitrification, 
community level physiological profiling (CLPP) and  Ion TorrentTM  DNA sequencing. The 
findings on dissolution of selected metal nanoparticles in soil, formation of aggregates or 
transformation to the other complexes over time in soil and their correlation to the observed 
toxicity on earthworm and indigenous soil microbial communities will be presented. 



Jessica Velicogna 
Senior Laboratory Technologist, ECCC 
E-mail: jessica.velicogna@canada.ca  
 
Biography:  
 
Jessica has worked in the Soil Toxicity Laboratory of the Biological Assessment 
and Standardization Section of Environment and Climate Change Canada 
(ECCC) for 9 years and has involved in nanomaterial research for 7 years. 
Jessica  was actively involved in establishing the Nanomaterial Research 
Laboratory (NRL) at ECCC and developing the research plan on eco-
toxicological assessments of nanomaterial at NRL    Jessica has been 
responsible for the single species toxicity testing for the NRL and is currently 
trained to be more involved in the analytical research of the fate of 
nanomaterials in soils. 

Ajith Samarajeewa, Ph.D. 
Research Biologist, ECCC 
E-mail: ajith.diassamarajeewa@canada.ca  
 
Biography:  
 
Dr. Samarajeewa obtained his PhD in environmental microbiology from the 
University of Guelph in 2009 and then, joined Environment and Climate Change 
Canada (ECCC) as a NSERC postdoctoral researcher. Currently, he works as a 
research biologist at ECCC and his areas of research interest include the 
effects of engineered nanoparticles on soil microbial communities and soil 
biological processes.  
 
Both researchers have co-authored number of research articles on eco-
toxicological effects of nanomaterials.  
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