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Understanding the transport of nanoparticles (NPs) in 

porous media is a fundamental aspect of assessing the fate of 
NPs in the environment, both as emerging contaminants and 
as remediation agents. The properties of the porous media, 
aqueous solution, and NPs all affect the transport of NPs in 
subsurface environments. In this study, transport of Pd-NP 
suspended in aqueous solution (ultrapure water; UPW, or 
simulated groundwater; SGW) through porous media (Ottawa 
sand, Ottawa sand + clay, or Borden sand) was evaluated in 
column experiments using traditional effluent breakthrough 
curves (BTC) and nondestructive synchrotron x-ray computed 
microtomography (SXCMT) imaging analyses. Inverse 
modelling using the computer code CXTFIT STANMOD was 
used to inversely determine dispersion coefficients (D) and 
retardation factors (R) from the BTC data for each column. 
Nanoparticle transport was more retarded in porous media 
with finer particle size, or, higher particle surface area, and 
greater mineralogical diversity (Borden sand) compared to 
uniform silica sand (Ottawa sand). The retardation of NPs 
also increased with simulated groundwater as the carrier 
solution. Five three-dimensional images were collected for 
each column using SXCMT difference imaging which 
provided estimates of aqueous Pd NP concentrations in thin 
slice sections and in individual pore spaces. SXCMT 
difference imaging was used to evaluate the concentration of 
NP within porous media at the pore scale to facilitate 
understanding of NP transport processes and show that the Pd 
concentration distributions vary with time and the properties 
of the pore space. 


