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The filter function of agricultural soils,
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PFAS fate in agricultural solls
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Sorption isoterms — PFOA (long-chain)

Sorption isotherms for PFOA
Carbon content

300

decrease
© 0-5 cm with soil depth
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» PFOA sorption (Kd) decrease with soil depth [1]
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Retention mechanism in soll

PFAS contain a hydrophobic tail and a hydrophilic head

Solid phase adsorption (Kd)
""\g ®e + Hydrophobic interactions with organic carbon (OC)
HEAS ARt « Electrostatic interactions with mineral fraction

O

Divalent kation

Air-water-interface adsorption (K,)

« Due to the amphiphilic structure, PFAS accumulates at
interfaces between air and water in the soil pores

* Important in the unsaturated zone

[1]
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Calculating PFAS in the soll with D

aisy
PFAS concentration in the matrix:
An equilibrium between water, solid phase, and air-water-interface area

M=C'9+Kd'C+AAWI'KAWI'C
| J | J | )

Y Y Y
water soil air-water interface

air

Air-water interfacial area [2]
a function of water saturation and particle size distribution

7] 6 13
AAWI — _285 g + 36 1 - . 39 g d50 )
HSClt HSClt

adsorptive water

| capillary water

soil grains

g meniscus
(air-water
interface)

onb C: PFAS conc in water (g/cm3)
K — "0~ 0: water content (-)
AW I ) . e
RT(c+a) dso: median grain size (cm)

A, Air-water interfacial area (cm?/cm3)

At low PFAS concentration, K, is constant i
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Simulating PFAS fate in agricultural

« Two soils types: Loamy and Sand

« Conventional Agricultural practices
« 2 PFAS
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All scenarios include OC
adsorption

Including clay, results in
enhanced PFOS retention
in the top 25 cm

AWI adsorption has no
impact in this soll

All scenarios include OC
adsorption

Including clay, results in a
slightly more PFOS retention
in the top 25 cm

AWI adsorption result in
increased retention, more so

than clay over long term
7
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All scenarios include OC
adsorption

Including clay, results in
enhanced PFBA retention
Without clay adsorption, PFBA
Is as mobile as a non-reactive
tracer (low OC content)

PFBA is more mobile than
PFOS

AWI adsorption has no effect
for this compound

All scenarios include OC
adsorption

Including clay, results in a
slight bigger PFBA
retention in the top 25 cm
AWI adsorption has no
effect for this compound




Daisy
model [4]
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The fate of PFAS in agricultural soils can be estimated using mechanistic soil models (Daisy)
AWI is important for long-chain PFAS in , but no effect for short-chain PFAS.
AWI was negligible in for all PFAS.

Inclusion of clay adsorption resulted in enhanced PFAS retention in both sandy loam and sand
soll.
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