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FSU College of Engineering), Maeve Storm (FAMU-FSU College of Engineering), Mojtaba
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Presentation by Dennis Ssekimpi:

Dennis Ssekimpi (research assistant of this project) started the presentation at 1:30 PM. He
provided an overview of FTOHs (fluorotelomer alcohols) as a dominant PFAS (per- and
polyfluoroalkyl substances) group detected in landfill waste and HDPE (high-density
polyethylene) as the most common geomembrane used in landfill barrier systems.
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Then, he summarized the four tasks of the project:
Task 1 - Permeation experiments: Determine how FTOHs pass through the membrane.
Task 2 - Permeation modeling: Determine the breakthrough time, diffusion coefficient,
partition coefficient, and permeation coefficient.
Task 3 - Low FTOH concentration experiment: Determine how FTOHs pass through the

membrane at low concentrations (commonly detected in landfills).
Task 4 - Vapor-phase experiment: Determine how FTOH vapor passes through the
membrane.

Task 1 uses a diffusion cell consisting of two chambers; the source contains 4:2, 6:2, 8:2, and
10:2 FTOH, and the receptor contains deionized (DI) water. The cell is evaluated at temperatures
of 40, 50, 60, and 70°C with an FTOH concentration of 500 pg/L.
Ssekimpi shared results from Task 1, using 6:2 FTOH as an example. The concentration in the
source chamber decreased over time as FTOH permeated through the membrane. He showed the
results of 6:2 FTOH at 40, 50, and 60°C. As temperature increased, the rate of permeation
through the geomembrane increased.
e There is a question about the material of the diffusion cell and permeation process in
general.
Answer: The cell is made of glass; FTOH permeates through HDPE membrane into the
receptor chamber. A significant amount of FTOH stays in membrane and can measure the
amount that goes into the receptor chamber.
Ssekimpi reviewed the effects of FTOH chain length on permeation. Long-chain FTOHs
decreased faster in the source chamber and very few were shown in the receptor chamber. Short
chain FTOHs permeated faster into the receptor chamber. Long-chain FTOHs have a high
affinity for the membrane, which decreases their likelihood of being found in the receptor.
Ssekimpi showed the octanol-water partition coefficients (Kow), explaining that long-chain
FTOH have a high Kow, meaning they sorb to the membrane more rapidly.

He presented Task 2 as including permeation modeling of breakthrough time, diffusion
coefficients, and permeation coefficients. The research team found all breakthrough times to be
less than 0.1 pg/cm?/min, defined by ASTM; FTOH did not breakthrough at the temperatures
tested so far (40, 50, 60°C). Then, Ssekimpi displayed the estimated coefficients (diffusion,
partition, and permeation) for 4:2 and 6:2 FTOH, where the value of each coefficient was greater
for 6:2 FTOH. He then presented a comparison between these coefficients for FTOHs and
trichloroethylene (TCE), in which they had the same order of magnitude.

He moved on to Task 3, which includes the low FTOH concentration experiment, for which the
FTOH concentration is 10 pg/L at 50°C. He explained that source concentrations decreased in
order of decreasing chain length, and long-chain FTOH decreased much faster than short-chain
FTOH. After 30 days, all FTOH were still below the detection limits in the receptor. Ssekimpi



then showed a comparison of the 6:2 FTOH permeation for high and low concentrations. Low
concentration resulted in faster sorption of FTOH to the membrane and lower permeation rate.

Lastly, he explained that Task 4 includes studying FTOH permeation in the gas phase (100 ug/L
FTOH at 50°C) to evaluate HDPE membrane as a landfill cover. Trends were similar to previous
experiments with source concentrations decreasing in order of decreasing chain length. After 30
days, all FTOHs were still below the detection limit in the receptor chamber.

Ssekimpi then reviewed the next steps. Task 1: continue monitoring permeation experiments and
begin 70°C permeation experiment. Task 2: estimate diffusion, partition, and permeation
coefficients at all studied temperatures and develop Arrhenius relationship between transport
parameters and temperature. Tasks 3 & 4: continue monitoring permeation experiments at low
concentration and gas phase.

Group Discussion:
Major questions, comments, suggestions, and discussion from the TAG:

e There is a suggestion about changing “permeation parameters” to “transport parameters”
on the slide showing permeation modeling coefficients.

e There is a question about how the team ruled out FTOH escaping from diffusion cells.
Answer from the research team: The team plans to have a control experiment in which
the HDPE membrane will be replaced with a barrier preventing permeation. All the
changes currently observed in the source are attributed to permeation through the
membrane.

e There is a suggestion that the team sample the water bath to see if any FTOH is escaping
from the diffusion cell.

e There is a question about why the team thinks the coefficients for FTOHs and TCE are
similar.

Answer from the research team: The coefficients are within the same order of magnitude,
not necessarily similar. This verifies that the team’s modeling exercise is accurate. The
FTOH coefficients are lower than that of TCE because the molecular weight is twice that
of TCE, meaning permeation through the membrane will be slower.

e There is a suggestion to list the actual numbers for the FTOH coefficients for viewers to
compare FTOH and TCE coefficients.

Answer from the research team: Intended to compare order of magnitudes of coefficients
for FTOH and TCE. In literature, the parameters are found using different temperatures,
so it is difficult to compare specific numbers; modeling based on the same temperatures
will be conducted to effectively compare specific values for coefficients of FTOH and
TCE.

e There is a question about the competition between FTOH and TCE in landfills and the
expected result of an experiment conducted using both FTOH and TCE.



Answer from the research team: Based on the literature, coefficients in an experiment
with one compound tend to be slightly higher than for mixed compounds, due to
competition; however, they are not an order of magnitude different. Expect to see TCE
breakthrough before FTOH breakthrough; FTOH adsorbs quickly to membrane, but TCE
permeates faster.

e There is a suggestion to include a close-up figure of the HDPE membrane/the site of
permeation to show possible sources of losses.

The meeting was adjourned at 2:18 PM. Minutes taken by Maeve Storm.



