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The objective of this project was to calculate physical Molecular dynamics simulations were used to calculate the free b, PFO af 5 mole percent i
properties of 1-perfluorooctanol (PFO), a synthetic energy of hydration (AG), air-water partitioning coefficient (K), and water with layers forming in ir-
fluorinated surfactant, to determine the toxicity of the radial distribution function (g(r)), for PFO and 1-octanol in solutions water simulation.
compound. with varying concentrations of water. These calculations provide 1 ¢. PFO at 15 mole percent in
insight into the role fluorination plays in the environmental fate of water with formation of reverse
State of I(nowledge fluorinated surfactants. micelles.
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PFO is a surfactant that is used in the production Results Rl ) oter exhibiting formation o

semiconductors, as adhesives, repellants and in aqueous
film forming foams [1]. This surfactant, along with other
fluorinated compounds, has a high strength carbon-fluorine
bond that gives it unique physical properties. Unfortunately,
PFO and like fluorinated compounds are known to be
carcinogenic and unable to biodegrade in the environment

bi-layers.

PFO exhibits a low partition coefficient compared to 1-octanol, shown
in Table 1. Plots in Figure 1 show a comparison between the radial
distribution of oxygen atoms within the solutions of varying
concentrations between PFO and 1-octanol. Figure 2 gives a visual Concl USIONS

insight on the behavior of the compounds. In regards to the physical properties observed in PFO, we see

[2]. With little experimental data, computer simulations are RadialDisibuton Functon Radi Disiion Funcior that this surfactant will accumulate in aqueous regions, hence the
used to calculate thermodynamic properties which will { SN R e na == low K value and distribution amongst the oxygen atoms. Future
determine the behavior of these surfactants. Understanding ! = | = work will include the analysis of the effects PFO has on surface
these properties will hopefully lead to the development of F j Qj{ f‘ ] tension.
abatement technologies and replacement materials that will 4 : 4t | ]
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forming foams for fire fighting purposes. This research will T ol S Ab out Me
assist in the environmental analysis of the manufacturing of oL ] Al .
semiconductors, and hopefully predict the fate of these harmful ~ <°f j = o : Thalia Quinn is a fourth year student studying chemical
chemicals. i ] Al i engineering at the New Mexico Institute of Mining and Technology.
T j of : Most of her research includes molecular dynamics such as this
Table 1 Comparison of hydration free energy and air-water 0! 1 o; ] project. She plans to graduate in May 2017, and is still
partitioning coefficients in 1-perfluorooctanol and 1-octanol Figure 1 e ® . contemplating graduate school for a PhD in chemical engineering.
Structural analysis and comparison of radial distribution function between oxygen atoms in PFO
PFO 0.4397 2.103] (left-top) and 1-octanol (right-top) and oxygen atoms found in PFO and water (left-bottom) and 1- 55:&2,639& al., “Zwitterionic, Cationic, and Anionic Flourinated Chemicals in Aqueous Film Forming Foam Formulations and Groundwater from U.S. Miltary
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