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Compound Name Acronym Q1 (amu)| Q2 (amu)| RT (min) CCL2 T 180
PFOS 1 PFBS T
2 124

PFBA1 213.1 169.1 2.02 1 -14 1.74— 1.44—
PFBAZ2 213.1 69.1 2.02 90 -14 124
PFPeAl 262.9 218.9 2.63 12 -11 96
PFPeA2 262.9 69.1 2.63 65 -12 88

Standard Curve: "Concentration vs Area”

study using QSight 420 mass spectrometer coupled with UHPLC for trace PFASs analysis
In drinking and surface water samples.

river water sample (S6) for PFBS, PFHxS, PFOS and PFOA are consistent with those obtained from their
reference standards, positively confirmed the existence of these analytes in the water sample. These results
demonstrated the superior sensitivity and selectivity of the QSight 420 LC/MS/MS system for analysis of
PFASSs in water.
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ESI Voltage (Negative) -2500 V
Drying Gas 110
Nebulizer Gas 400
Source Temperature 350 °C
HSID Temperature 280 °C

Detection mode Time managed MRM

Table 2: LC Gradient Program
Mobile Phase A (%) Mobile Phase B (%)
95 5
95 5

o000 |

1.00

1.50 55 45
/.00 2 98
8.00 2 98
8.10 95 5
12.00 95 5

Standards, Solvents and Sample Preparation

Primary PFASSs standards were obtained from Wellington Laboratories (Guelph, Ontario). LC-MS grade
methanol (MeOH) and water were obtained from Fisher Scientific. A mixed intermediate standard solution
was prepared in methanol by dilution of the primary standard solutions. The mixed intermediate standard
solution was diluted with 50% methanol to make calibration standards ranging from 0.5 to 2000 ng/L (ppt). A
variety of drinking water and surface water samples were analyzed in this study: bottled drinking water
purchased from a local store; tap water obtained from two different cities in Ontario (Toronto and Kitchener);
rain water collected from Kitchener, Ontario; river water samples from Japan and Ontario, Canada; and lake
water samples from Lake Ontario, Canada. The water samples were analyzed directly after extraction with
methanol and then analyzed without further pretreatment to minimize potential contamination.

Laboratory Fortified Blank (LFB) was prepared per work shift. The LFB sample was prepared by following
the same water sample preparation procedures spiked with a known amount of analyte solution. During
method validation, LFB samples were prepared by spiking the analyte at three concentration levels (10, 100
and 1000 ng/L), respectively. To evaluate sample matrix effects and analyte recovery from real water sample
matrix, a Laboratory Fortified Matrix sample (LFM) was prepared per work shift. The LFM sample was
prepared by following the same water sample preparation procedures spiked with a known amount of analyte.
The percent recovery is calculated by comparing the difference of the spiked (LFM sample) and non-spiked
water sample results and the expected (spiked) value. During method validation, the LFM samples were
prepared using a river water sample matrix spiked at three concentration levels (10, 100, and 1000 ng/L),
respectively.
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Figure 2: MRM chromatograms of the 17 PFASs

The carryover effect was investigated by injecting a highest concentration calibration standard (2000 ng/L in
this case) followed by a blank injection. The results showed that the carryover effect was less than the LOQ of
the method.

Table 4: The Method’s LOQ, Linear Range and Recovery Results.

Analyte LOQ | Linear Range Linearity Recovery (%) Recovery (%) Recovery (%)
4 4 - 2000 0.998 119 115 99.3
4 4 - 2000 0.995 101 117 100
1 1 - 2000 0.995 108 102 101
4 4 - 2000 0.997 105 104 113
4 4 - 2000 0.999 116 111 104
1 1 - 2000 0.997 108 103 99.1
1 1 - 2000 0.999 90.0 102 101
10 10 - 2000 0.998 72.0 98.0 93.2
0.5 0.5 - 2000 0.999 97.0 98.0 99.8
10 10 - 2000 0.996 99.2 88.9 104
10 10 - 2000 0.997 82.1 93.9 107
10 10 - 2000 0.998 77.5 79.3 101
1 1 - 2000 0.998 98.2 81.4 102
20 20 - 2000 0.998 : 72.3 111
10 10 - 2000 0.996 70.2 76.6 94.1
40 40 - 2000 0.990 : 93.1 87.4
4 4 - 2000 0.996 78.3 82.5 99.8

Figure 4. Chromatograms of, PFHXS, PFOA, PFOS and PFBS obtained from water sample S6
(Red, quantifier ion pair; and green, qualifier ion pair).

El Summary

A simple, rapid, sensitive and cost-effective LC-MS/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 for real water sample analysis with good accuracy and high sensitivity, and it
showed a wide linear dynamic range and eliminated the SPE sample preparation procedures. Therefore not
only reduced the cost and saved time for sample analysis, but also prevented potential contamination from
SPE sample preparation steps.
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