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BACKGROUND RESULTS & DISCUSSIONS
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C. Optimization of LC gradient conditions
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PFOA&PFOS: 50 ng L1

Keeping all other factors such as the mobile phase solutions, analytical, delay and
guard column; lon spray voltage and column temperature amongst others; HPLC
conditions were optimized as follows:

ltem Old HPLC condition Optimized HPLC
conditions

PFOA, PFOS: 70 ng L™1*

PFOA+PFOS: 70/g:L " %

PFOS & PFHXS: 70 ng L1 Gradient / Analysis time 15.10 10.01
PFOA: 560 ng L Ref: 2.5 (min)
Flowrate (mL/min) 0.2 0.4
PFAS analytical methods .
Injection volume (uL) 1 2
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Japan Ministry of Surface water and Internal standard /
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Environment groundwater Isotope dilution
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’_T
I=; !
USEPA537.1 Drinking water Internal standard 14 S ‘
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Standard analysis results (ug/L)
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O The observed high coefficients of determination (R2) of 0.97 and 0.99 for PFOA and
PFOS respectively; reveal the closeness of the results gquantified using external and

Internal standard calibration methods.
O Thus, huge cost savings can be achieved by not using the Internal standard (mixed

PFOA/PFOS surrogate solution) and utilizing the external calibration method.

KEY O Atmospheric Deposition © Diffusion/Dispersion/Advection @ Infiltration @ Transformation of precursors (abiotic/biotic)

O PFASs are insusceptible to conventional waste water treatment techniques.
O Once in environment, PFAS precursors trend to undergo biotic and abiotic
transformation into the fully fluorinated perfluoroalkyl compounds such as PFOA and

PFOS
(OThis makes it difficult to estimate PFAS concentrations in contaminated sites, hence, in
samples reaching the laboratory —thus, increasing the risk of cross-contamination. CONCLUSIONS

O Therefore, the objective of this study is to introduce a rapid screening method for
PFAS analysis in water samples.

O This will be useful in deciding sample volumes for solid phase extraction (SPE), dilution
factors (DF) and preventing cross-contamination in laboratories by segregating samples

based on their concentrations. Ref: 67

O The screening process is an essential tool for analytical decision making.
O By implementing the screening process into our PFAS analysis routine, we could
achieve the following:
« Efficiently decide sample dilution factors
« Decide sample volumes for SPE (for Standard analysis procedure)
 Minimize the risk of contamination by segregating samples based on their
METHODOLOGY concentrations
O Results of the comparison between the IS and external standard method, show a good
correlation between these two methods. Therefore, the external standard calibration
method was adopted as the screening method for the above purpose.
O Furthermore, huge cost savings are achieved by using the external standard
calibration method since the internal standard (mixed PFOA/PFOS surrogate solution)

A. Sample preparation

I. Screening method 0.1 mL of
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Too, Perfluorooctane sulfonate (PFOS), Perfluorooctanoic acid (PFOA) and Perfluorohexane
—1 - c t tl Reconstitute  in sulfonate (PFHXS) [WWW Document]. URL
< oncentrate Methanol : Water
IS_thndIOIe Ox\gteal; . to 0.1 mL at (1:1) to 1 mL: http://www.health.gov.au/internet/main/publishing.nsf/Content/ohp-pfas-hbgv.htm (accessed
conditioned | 40-60 °C (Vortex for 5-10 9.25.20).
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*Standard method for PFOA/PFOS analysis as detailed by the Japan Ministry of Environment Notification Appendix 1 (Ref:8).

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/topics/bukyoku/kenkou/suido/kijun/index.html,
(assessed: 9.25.20).
5. United States Environmental Protection Agency (US EPA), 2016. Fact Sheet:. PFOA & PFOS

B. Comparison of Screening and standard methods
Water samples were divided into 2 batches. The first batch was prepared according to
the screening test pre-treatment procedure and the second batch using the standard
method for PFOA/PFOS analysis as detailed in (Ref:8). Both batches were analyzed
using the same HPLC gradient conditions. The screening and standard method sample
concentrations were compared and the coefficient of determination was reported.

Drinking Water Health Advisories.
6. https://doi.org/10.1016/|.heliyon.2019.e02316

. https://pfas-

C. Optimization of LC gradient conditions
The gradient conditions were optimized in order to reduce the screening method analysis
time. Several gradient conditions were tested and the optimum method which allowed us
to obtain the best results (good peak shapes and surrogate recoveries) at a shorter
analysis time was selected.
D. Comparison of the Internal and External standard calibration method
In most overseas laboratories, screening is often performed using the external standard ACKNOWLEDGEMENTS
calibration method. However, In this study, isotopes were added as internal standard in
order to confirm the accuracy of our analysis. Analyte concentration were then calculated
using the internal and external standard calibration methods and the results were
compared.

1.itrcweb.org/fact sheets page/PFASFact Sheet Fate and Transport April2020.pdf

8. https://lwww.env.go.ip/press/files/ip/113982.pdf
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