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 Charged nanoparticles have recently become of heightened interest due to their 

introduction into consumer and medical products, water purification, and solar energy 

production. Being present in heavily used consumer products like socks and sunscreens, 

nanoparticles (NP) present a potential risk to the environment, with a main exposure 

pathway being the disposal of industrial and consumer waste. While research has been 

done on the fate and transport of charged nanoparticles, particularly Silver (AgNP), most 

research has focused on aquatic environments instead of terrestrial ecosystems.  

What I’ve been exploring over the past year in Dr. Jonathan Judy’s Soil 

Chemistry lab is the aggregation of gold NPs in the presence of soil materials. The 

thought behind this is that hetero aggregation of gold NPs to soil could be a natural 

attenuator of Engineered Nanoparticles (ENP). By measuring the solution concentration 

of gold overtime, the goal was to be able to establish the kinetics of gold aggregation in 

the presence of each type of soil. We hypothesized that aggregation would likely 

correspond with soils with higher organic matter, higher pH and higher CEC. 

The research I’ve completed was done using 19 Australian soils we received from 

the University of Adelaide that Dr. Lara Settimio used for her research on Silver 

Nanoparticles (1). The soils were collected from a depth of 0 – 10 cm, were air-dried, 

homogenized and sieved to < 2mm. 4 g of soil was massed into a centrifuge tube and 

39.8 mL DDI water a were added. The tubes were placed horizontally on an orbital 

shaker ~100 RPM for a minimum of 12 hours. The next day, 200uL of positively charged 

gold nanoparticles was added to each tube and timed 1 mL aliquots were removed at t=0, 

2 minutes, 10 minutes, 20 minutes, 1 hr, 2 hr. The extractions of the 1 mL aliquots were 

very time sensitive for creating a curve. After the 1 mL aliquots were removed, the 

aliquots were centrifuged and digested twice, once with 1 mL HNO3
-, and a second time 

with 4 mL HCl. The samples were then diluted and submitted for analysis. 

We are currently in the method development stage of trying to better our method 

for a rerun this summer. While running all 19 soils the first time, I placed the tubes of 



soils back on the shaker in between each timed aliquot. I believe that by doing this, I 

didn’t allow the gold nanoparticles to truly aggregate into the soil. This summer, I plan 

on rerunning the samples, but this time allowing the samples to sit in between each 

aliquot removal. I’m hoping that by doing so, we will begin to get more consistently 

better data. 
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