
Research Brief 355: Environmental Factors Alter PFAS Removal by Specialized Nanomaterials 

Researchers funded by the NIEHS Superfund Research Program revealed how characteristics of 
water treatment systems may alter the ability of novel nanomaterials to remove PFAS. Scientists 
should be aware of factors like water pH — a measure of acidic or basic conditions — or salt level 
to ensure that these nanomaterials effectively remove PFAS in aqueous environments, according to 
the team based at the State University of New York at Buffalo.  

The researchers previously created a new approach that uses a novel nanomaterial — made of tiny 
iron particles attached to a flat, carbon-based lattice called graphene — that adsorbs, or traps, 
PFAS on its surface. Their approach involves adding hydrogen peroxide, or H2O2, which interacts 
with the iron nanomaterial to generate reactive molecules called hydroxyl radicals that destroy the 
strong molecular bonds in PFAS. This chemical process is called a Fenton reaction. 

The team wanted to test how well their nanomaterial removed PFAS under different water 
conditions like high pH, high concentrations of salt, or the presence of natural organic matter. 

The scientists first tested the baseline performance of the nanomaterial by placing H2O2, the 
nanomaterial, and PFOA or PFOS in a vial of water. They shook the vial for 20 minutes, removing 
samples of the water at regular intervals. Then, the team repeated the approach over five different 
experiments, changing one aspect of the water chemistry each time. Specifically, they made 
changes to pH level, PFAS concentration, salt level, presence of organic matter, and H2O2 
concentration. 

After finishing the experiments, the researchers assessed nanomaterial performance by analyzing 
PFAS concentrations in each sample. The scientists also tested for the presence of fluoride, 
acetate, and formate, which would indicate that the PFOA and PFOS had been degraded into their 
base components. 

Results showed that increasing the H2O2 concentration improved the nanomaterial’s ability to 
remove PFAS. Additionally, the ability of the nanomaterial to adsorb PFAS decreased at higher 
concentrations of PFAS and higher pH levels. The presence of organic matter and higher salt levels 
also slightly decreased the efficacy of PFAS removal. 

The analysis also detected fluoride, acetate, and formate in the samples, demonstrating that the 
nanomaterial removes PFAS by adsorbing and degrading PFAS molecules, the authors reported. 

The study highlights the importance of understanding water chemistry when choosing this 
nanomaterial PFAS removal method, according to the researchers. Water systems with optimal 
conditions will allow this nanomaterial to work at maximum efficiency, they added. 

If you’d like to learn more about this research, visit the Superfund Research Program website at 
niehs.nih.gov/srp. From there, click on the Research Brief title under the banner, and refer to the 
additional information listed under the research brief. If you have any comments or questions 
about this month’s podcast, send an email to srpinfo@niehs.nih.gov.  

Join us next month as we discuss more exciting research and technology developments from the 
Superfund Research Program. 


