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Introduction

Perfluorinated compounds (PFCs) or
perfluoroalkyl surfactants (PFASs) are humanmade chemicals. They are used in a wide array
of commercial products such as surfactant, fire
retardants, coatings and packaging for their
superior properties.
Unfortunately, the stability of these compounds
also leads to their accumulation as emerging
contaminant in nature.
As shown in the graphics to the left, the Aqua
sphere is a major vector for the distribution of
PFAS between different compartments.
Therefore, the monitoring of PFAS within the
Aqua sphere is of high importance to access the
status and pathways of PFAS in nature. We have
developed a sensitive and robust
instrumentation to support the scientific
community with this task.

LC Conditions
Analytical Column
Delay Column
Mobile Phase A
Mobile Phase B
Mobile Phase Gradient
Flow Rate
Column Oven Temperature
Auto Sampler Temperature
Injection Volume
Needle wash 1
Needle wash 2

Brownlee, SPP C18, 50 x 3mm, 2.7m (PN: N9308408)
Brownlee, SPP C18, 50 x 3mm, 2.7m (PN: N9308408)
5 mM ammonium acetate in water
LC/MS grade methanol
See Table 2
0.8 mL/min
30 ºC
15 ºC
50 µL
50% methanol in water
95% methanol in water

Table 1: LC method
MS Conditions
ESI Voltage (Negative)
Drying Gas Seting
Nebulizer Gas
Source Temperature
HSID Temperature
Detection mode

Table 2: MS settings

-2500 V
110
400
350 ºC
280 ºC
Time managed MRM

Time
(min)

Mobile
Phase A
(%)

Mobile
Phase B
(%)

0.00
1.00
1.50
7.00
8.00
8.10
12.00

95
95
55
2
2
95
95

5
5
45
98
98
5
5

Table 3: LC Gradient Program

Hardware and Software
Chromatographic separation of PFASs from potential
interfering components was conducted by a PerkinElmer
QSight LX50™ ultra-high-performance liquid
chromatography (UHPLC) system and determination of
PFASs was achieved using a PerkinElmer QSight® 420 triple
quadrupole mass detector with a dual ionization source
(Figure 1). All instrument control, data acquisition and data
processing were performed using Simplicity™ 3Q Software.
Standards
Primary PFASs standards were obtained from Wellington
Laboratories (Guelph, Ontario). A mixed standard solution
was prepared in methanol by dilution of the primary
standard solutions. This mixed standard solution was diluted
with 50% methanol to make calibration standards ranging
from 0.5 to 2000 ng/L (ppt).

Figure 2: Example MRM chromatograms of the 17 PFASs demonstrating the separation
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Results

As shown in Table 1, good linearity was obtained for each
analyte in the low ng/L (ppt) range with R2 values >0.99.
The LOQ of the method was estimated based on S/N ≥ 10 of
analyte’s quantifier ion, the LOQs ranged from 0.5 ng/L for PFOS
to 40 ng/L for PFHxDA.
15 water samples were also tested with this method ranging
from drinking water, rainwater, river water and lake water
samples.
As illustrated in Figure 4, PFHxS, PFOA, PFOS and PFBS could all
be detected in this river water sample at levels >10 ng/L.

Sample Preparation
Water samples were analyzed directly after extraction with
methanol and then analyzed without further pretreatment
to minimize potential contamination.

2

Experimental Conditions

Figure 4: Chromatograms of, PFHxS, PFOA, PFOS and PFBS obtained from actual
water samples. (Red, quantifier ion pair; and green, qualifier ion pair).
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Conclusions

A simple, rapid, sensitive and cost-effective LCMS/MS method has been developed and
validated for the analysis of 17 PFASs in drinking
and surface water samples at sub to low ng/L
(ppt) levels by coupling a LX-50 UHPLC system
to a QSight 420® triple quadrupole mass
spectrometer.
The method has been applied to real water
samples analysis with good accuracy, high
sensitivity and a wide linear dynamic range .
Notably, this method do not requires the use of
Solid Phase extraction (SPE) for the sample
preparation.

Figure 2 shows an example chromatogram of the 17 PFASs
tested showing the separation capabilities of the Brownlee,
SPP C18, 50 x 3mm, 2.7µm column with a total run time of
12 minutes.

Therefore, this method not only reduced the
costs and saved time for sample analysis, but
also prevented potential contamination from
complex SPE sample preparation steps.

LC Method and MS settings
The LC method, MS parameters and the LC gradient are shown
in Table 1, Table 2 and Table, respectively. In this study two
columns, Brownlee, SPP C18, 50 x 3mm, 2.7µm were used.
One column was used as a delay column to separate possible
interfering PFASs coming from the LC system; another was
used as analytical column to separate PFASs as well as any
interfering components.

Table 1: The Method’s LOQ, Linear Range and Recovery Results

Figure 1: PerkinElmer QSight ® LC-MS/MS system
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