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Passive Sampling for
the Monitoring of
PFAS in Water

ALS laboratories have expanded the
portfolio of methods for analysis of
PFAS in the water environment by DGT
passive samplers analysis.

Per- and polyfluoroalkyl substances
(PFAS) are synthetic chemicals with
strong C-F bonds.

Due to their high thermal stability,
hydro- and oleophobic properties and
high surface activity, they are widely
used in industrial products. Because
of their persistence, bioaccumulation
potential, and long-range transport
potential, PFOS, PFOA, and other
PFAS are being monitored in aquatic
systems to help identify contamination
sources and to assess temporal
trends. For these projects, the DGT
(Diffusive Gradients in Thin Layers)
technology can be used because

it provides reliable time-weighted
average concentrations that are ideal
for watershed-scale monitoring and
source identification purposes.

ALS laboratories have extensive and

long-standing experience with PFAS
analysis mainly in water and soil
samples and possess a broad portfolio
of methods.

Passive sampling

ALS Prague have developed a passive
sampling methodology that relies on
the unassisted molecular diffusion of
analytes through a diffusive surface
onto an adsorbent. Unlike active
(pumped) sampling, passive samplers
do not require electricity, have no
moving parts, and are easy to use (no
pump operation or calibration).

After sampling, the adsorbed analytes
are desorbed from the adsorbent and
quantified using a variety of analytical
techniques. Passive sampling

devices accumulate amounts of
target compounds reflecting the time
weighted average concentrations over
the deployment period.

Depending on the laboratory sample
preparation procedure, SPOT
sampling enables analysis of either
total dissolved concentrations (free +
colloidally bound compounds that can
be passed through the filter) or total
concentrations (dissolved + colloidal
+ particulate compounds). Contrary
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to spot sampling, PASSIVE sampling
allows measurement of freely dissolved
compounds.

DGT Samplers

DGT samplers consist of three primary
components:

a hydrogel layer, a diffusive gel layer,
and a filter membrane (see Figure 2).
The hydrogel layer acts as a binding

phase for the target analytes,

while the diffusive gel layer facilitates
the controlled diffusion of analytes
towards the binding layer. The analytes
are then immobilized in the hydrogel,
enabling preservation during sample
retrieval.

Figure 1: The Scheme of DGT sampler
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D

LOR (ng/L, 25°C)*

Analyte (E-6 cm?/sec)
(25°C)

6:2 FTS 4.96 2.00 0.66
HFPO-DA (GenX) 5 0.99 0.33
PFBA 6.46 1.53 0.51
PFBS 6.22 0.80 0.26
PFDA 3.46 4.29 1.43
PFHpA 5.87 0.89 0.89
PFHpS 5.62 0.93 0.31
PFHxA 5.33 0.93 0.31
PFHxS 5.04 1.03 0.34
PFOA 4.75 10.42 3.47
PFOS 4.55 115 0.38
PFPeA 6.06 0.82 0.27
PFPeS 5.87 0.89 0.30

Table 2: The list of PFAS target analytes, diffusion coefficients (D)

and reporting limits (LOR) validated for DGT samplers

Technical Solutions

Passive sampling:

e  Diffusion/permeation

e Time-weighted average conc.
e Freely dissolved compounds
e Long-term sampling

e  Biomonitoring

Active / Spot sampling:

e  Spot concentration Total dissolved
compounds (incl. particles)

e  Short term sampling

e Regulations compliance

Sampling and Sample Analysis

DGT samplers are suitable for all

types of water matrices (freshwater,
seawater, wastewater, etc). DGT
samplers are deployed in flowing /
moving water attached by a fishing line

to a deployment device.

After retrieving from the deployment
environment and rinsing with ultrapure
water, DGT samplers are transported
to the laboratory in plastic bags with

controlled moisture.

In the laboratory, the exposed
samplers are removed from the bags,
disassembled and the binding gel is
separated from the other parts. The
binding layer is extracted 24 hours fully
immersed in methanol containing 0.5%
The identification and quantitation

of target PFAS is based on internal
standard calibration approach. The
method is validated and involves

14 PFAS compounds for which the
diffusion coefficients (D) are specified
by the manufacturer (Table 2).

Conclusions

Passive sampling, particularly with DGT
samplers, provides a valuable approach
to understand water quality dynamics
over time. By overcoming many of

the limitations of conventional spot
sampling, DGT samplers contribute

to a more comprehensive and

accurate assessment of water quality,
supporting sustainable environmental
management decisions.

Continued research and integration
of passive sampling methods into
monitoring programs will undoubtedly
play a vital role in the protection of
aquatic ecosystems.

Characteristics of Product:

Type: LSNW-AP

PES membrane

Filter membrane: i
(thickness: 0.14 mm)

0.8 mm agarose difusive

Diffusive gel:
gel

Table 1: Parameters of DGT samplers used for PFAS

a) Unexposed sample

c) Manipulation with the sampler
9 - -

d) Sample extraction

b) Exposed sampler

Figure 2: The LSNW-AP sampler for PFAS water
sampling and its laboratory extraction.



For more details about how ALS can help with this, or any other analysis
please contact our Client Services team on the details below.

For Contaminated Land - contact our Hawarden laboratory:

01244 528 777

hawardensales@alsglobal.com

For Waters - contact our Coventry laboratory:

02476 4212 13

info.ukenviro@alsglobal.com
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