a. Summary of results

Table 1: Sampling information 
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Table 2: Analysis data from University of Cincinnati 
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Compound Information
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Calibration Plots



















Results: PFOA (100 µg/L) and Filter effect
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Table 3: Summary of analysis results
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b. Data qualifiers
Answer: We did not face any problem with the data, storage, handling, and analysis.
Samples were stored at 4 oC before analysis. 
c. Method informations
Answer: Simultaneous Qualitative and Quantitative Analysis of Perfluoroalkyl Substances (PFASs) in Water Samples by Direct Injection Using Agilent 6540 UHD Accurate-Mass Q-TOF LC/MS from University of Cincinnati



	


Q-TOF Quick auto Tune report




d. Raw data
Please see section a. 

e. Sample information

Table 4: Chain of Custody
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1. INTRODUCTION
Perfluoroalkyl substances (PFAS) encompass a range of fully fluorinated alkyl compounds,
typically with an anion group such as -COOH or -SO.OH. A variety of consumer and industrial
products contains fluorinated alkyl compound-based materials, which can degrade to
perfluorinated alkyl acids (PFAA), such as perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS). Perfluorinated chemicals are also used in fire-fighting foams as aqueous
film forming foams (AFFF). The Office of Water published Lifetime Health Advisories for
combined PFOA and PFOS concentration of 70 ng/L (US EPA Fact sheet 2016). It is important
to determine fate and transport of those fluorinated compounds including degradation from
precursor materials.
For monitoring and research purpose, sub-ppb detection of these compounds is often required.
Traditionally, this type of analysis has been performed using the selective Multiple Reaction
Monitoring (MRM) approach on a tandem quadrupole MS (EPA Method 537). However, low
MRM fragmentation efficiency on a tandem quadrupole MS leads to elevated limit of detection
(detection limits of 10 to 100 pg), and it can only determine the pre-set targeted PFAS. The
Agilent 6540 UHD Accurate-Mass Q-TOF LC/MS is a high resolution mass spectrometer with
the techniques which combine high selectivity and excellent sensitivity for PFAS analysis
(detection limits of 2 to 5 pg), and also has the ability of MS/MS for interested unknown PFAS.
In theory, the Q-TOF can monitor an unlimited number of PFAS targets quantitatively at the
same time as providing information to help discover unknown PFAS of interests, including
degradation products from precursor materials.
Solid phase extraction (SPE) techniques are commonly used for sample preparation, however
this technique has a concentrating effect which in the case of highly contaminated samples may
increase the effect of complex matrix interferences to the detriment of target compound
identification and quantification. The direct injection method described in this standard
operation procedure (SOP) provides an alternate procedure with adequate sensitivity for high
native concentration of perfluorinated compounds, without a consequent increase in sample
matrix interferences.

2. SCOPE
This SOP describes a direct injection method with minimum pre-treatment requirements. The
samples should be sonicated and centrifuged prior to dilution and analysis of PFAS. The method
analyzes possible intermediate degradation products as well as the final fluorinated compounds.
For internal standards and surrogates, stable isotope labelled compounds should be used. The
list of chemicals to be used as target analytes, surrogates and internal standards are shown in
Table 1.
This SOP is used for highly contaminated water samples containing other co-contaminants such
as glycols, and other BTEX related chemicals in high concentrations, and may also be used for
proof of concept batch studies (concentrations > 5 pg/L). This SOP can also be used for direct
analysis of AFFF formulations to determine the range of PFAS concentrations in the
commercial material.





Table 1. List of Target Analytes, Surrogates and Internal Standards

Compound Names Acronym CAS Purity
Target PFAAs
Perfluoro-n-propanoic acid PFPrA 422-64-0 97%
Perfluoro-n-pentanoic acid PFPeA 2706-90-3 > 98%
Perfluoro-n-hexanoic acid PFHxA 307-24-4 > 98%
Perfluoro-n-heptanoic acid PFHpA 375-85-9 > 98%
Perfluoro-n-octanoic acid PFOA 335-67-1 > 98%
Perfluoro-n-nonanoic acid PFNA 375-95-1 > 98%
Perfluoro-n-decanoic acid PFDA 335-76-2 > 98%
Perfluoro-n-undecanoic acid PFUnDA 2058-94-8 > 98%
Perfluoro-n-dodecanoic acid PFDoDA 307-55-1 > 98%
Perfluoro-n-tridecanoic acid PFTrDA 72629-94-8 > 98%
Perfluoro-n-tetradecanoic acid PFTeDA 376-06-7 > 98%
Perfluoro-n-hexadecanoic acid PFHXDA 67905-19-5 > 98%
Perfluoro-n-octadecanoic acid PFODA 16517-11-6 > 98%
Potassium perfluoro-1-butanesulfonate L-PFBS 374-73-5 > 98%
Sodium perfluoro-1-hexanesulfonate L-PFHXS 29420-49-3 > 98%
Sodium perfluoro-1-octanesulfonate L-PFOS 1763-23-1 > 98%
Sodium perfluoro-1-decanesulfonate L-PFDS 335-77-3 > 98%
Sodium 1H,1H,2H,2H-Perfluorohexane sulfonate 4:2 FTS 757124-72-4 > 98%
Sodium 1H,1H,2H,2H-Perfluorooctane sulfonate 6:2 FTS 27619-97-2 > 98%
Sodium 1H,1H,2H,2H-Perfluorodecane sulfonate 8:2FTS 39108-34-4 > 98%
Stable isotope labelled PFAAs for Internal Isotopic Purity
Standards:: Purity
Perfluoro-n-[13C4]butanoic acid MPFBA > 99% > 98%
Perfluoro-n-[1,2-13C2]hexanoic acid MPFHXA > 99% > 98%
Perfluoro-n-[1,2,3,4-13C4]octanoic acid MPFOA > 99% > 98%
Perfluoro-n-[1,2,3,4,5-13C5]nonanoic acid MPENA >99% > 98%
Perfluoro-n-[1,2-13C2]decanoic acid MPFDA >99% > 98%
Perfluoro-n-[1,2-13C2]undecanoic acid MPFUdA > 99% > 98%
Perfluoro-n-[1,2-13C2]dodecanoic acid MPFDoA >99% > 98%
Sodium perfluoro-1-hexane[1802]sulfonate MPFHXS > 94% > 98%
Sodium perfluoro-1-[1,2,3,4-13C4]octane sulfonate MPFOS > 99% > 98%
Stable isotope labelled PFAAs for Surrogates Isotopic Purity
Purity
Perfluoro-n-[13C8] octanoic acid M8PFOA > 99% >97.9%
M8PFOS > 99% > 98%

Sodium perfluoro-l—[13C8] octanesulfonate





3 DEFINITIONS

Internal Standard, IS  The Internal Standard is a chemical substance that is added in a
constant amount to samples, the blanks and calibration standards in a
chemical analysis. This substance can then be used for determining
variation among samples that can be seen with differences in injection
volume, chromatographic behavior, and MS ionization efficiency. A
fixed amount of stable isotope labelled standard is added to each
sample and standard solution after extraction and prior to Q-TOF
LC/MS analysis.

Lowest Concentration The LCMRL is defined as the lowest reporting concentration which

Minimum Reporting  should be within 50% of the true concentration (50-150% recovery).

Level (LCMRL) The LCMRL should meet the measurement quality objective criterion
with 99% probability.

Relative Percent The RPD is the ratio of difference of the duplicate analysis results to

Difference (RPD) the mean value of the duplicate analysis results. Generally, the unit-
less ratio is multiplied by 100 and expressed as a percentage.

Perfluorinated The broad class of fluorinated organic chemical compounds where

Chemicals (PFC) Fluorine has replaced all Hydrogens on the Carbon molecular
backbone (no C-H bonds). Terminology often used interchangeably
with PFAA.

Perfluorinated Alkyl  The broad class of fluorinated organic chemical compounds with

Substances (PFAS) highly useful properties for diverse consumer and industrial

applications. Includes poly-/per-fluorinated carboxylic acids and
sulfonates, Fluorotelomer alcohols, esters and Perfluoroalkyl
sulfonamidoethanols in this procedure.

Perfluorinated Alkyl A subset of PFAS which includes poly- and per-fluorinated

Acids (PFAA) carboxylic acids and sulfonates.

Fluorotelomer A subset of PFAS which includes saturated and unsaturated poly-
carboxylic acids fluorinated carboxylic acids.

(FTCASs)

4. ROLES AND RESPONSIBILITIES
This method is designed for use by personnel who are skilled in routine laboratory activities
such as preparation of standards, solid phase extraction and experience in automated Q-TOF
LC/MS analysis. The analyst operating the instrument is responsible for:
e Cleaning the MS source and other components as needed
e Ensuring adequate supplies (e.g., gas, mobile phase, etc.) for completing analysis
e Tuning and calibrating the Q-TOF LC/MS prior to use
e Programming as necessary for automated sequence running and data collection
e Processing and preparing data packages
e Ensuring QA/QC criteria are met
e Maintaining instrument and log notebook records
The principal investigator (P1) is responsible for:
e Validating data to ensure that data quality meets project objectives as defined in the project-
specific Quality Assurance Project Plan (QAPP)





e Ensuring that all procedures in this SOP are followed

e Ensuring that the research record is complete and accurate according to the requirements of
ORD PPM 13.2, “Paper Laboratory Records”

e Maintaining research records under the appropriate Records Schedules as outlined in Section
6.
All research staff should ensure they have completed all required laboratory safety training. All
analysts should read, understand, and sign the project specific Health and Safety Plan (HASP)
prior to perform any laboratory analysis. In addition, demonstration of analyst proficiency is
required prior to perform sample analysis.
All analysts are responsible for ensuring that complete and accurate notebook records are
maintained under the appropriate Records Schedules as outlined in Section 6.

5. PROCEDURES

5.1 Method Summary
Samples are collected in high density polyethylene (HDPE) containers or polypropylene
tubes, sonicated and centrifuged to remove suspended particles. The sample supernatant is
diluted as required and analyzed on Q-TOF LC/MS using negative electro-spray ionization
(ESI) mode. Quantitation should be performed using a multipoint calibration curve, with
internal standard addition technique.

5.2 Sample Preservation, Containers, Handling, and Storage
PFAS are used for a wide range of applications such as water and stain resistant coatings on
textile, food wrapping paper, and leather. Therefore, care needs to be taken to avoid any cross
contamination of samples.
Sample collection should be done while wearing nitrile gloves. Avoid handling sample
containers with bare hands. PFAS contamination may be introduced from personal care
products, sunscreens, food packaging paper, etc. It is suggested that stain-resistant and water-
resistant treated clothing and shoes not be worn when sampling in the field or working in the
lab.
If possible, collect the sample by filling the bottles directly from the source. Avoid using Teflon
tubing, PTFE or Teflon during sample collection, and in the laboratory.
Samples should be collected in 1-L. HDPE bottles. Samples must be shipped overnight on ice
to the laboratory, and the sample temperature should be maintained below 10°C during
shipment. Samples are stored in a refrigerator at or below 6°C until sample preparation and
analysis. Samples must be analyzed within 14 days after collection.

5.3 Health and Safety Precautions
All staff should read, understand, and sign the project specific HASP for necessary safety
information prior to perform any laboratory work.
Personnel must be thoroughly acquainted with the potential hazards of the reagents, products,
solvents, equipment, and procedures described in this SOP. The current Safety Data Sheets
(SDSs) for the chemicals used in this method should be reviewed.
To avoid exposure to hazardous chemicals, perform sample dilution and mobile phase
preparation in a chemical fume hood. General laboratory safety protocols for performing work
in the laboratory include wearing safety glasses, a laboratory coat, and nitrile gloves. Other





personal protective equipment may be required as defined in the chemical SDS or project-
specific HASP.

5.4 Interferences

Sample contamination is a significant interference that can occur at any point in the sample
collection, storage, preparation, extraction and analysis process. Follow the guidance in section
5.2 for sample collection to avoid contamination. Similarly, the analyst must exercise care at
every stage of sample handling in the laboratory including extraction and analysis.

All laboratory ware that are used for samples and diluted PFAS solutions should be
polypropylene or HDPE to avoid sorption and loss of PFAS on the container walls. Standard
glassware can be used for stock solutions with high PFAS concentrations. Aluminum foil coated
septa caps should be used for the stock solution storage vials or the caps may be lined with
Aluminum foil.

All laboratory ware should be washed with a non-phosphate alkaline soap solution, rinsed with
warm water and Milli-Q water, followed by a final rinse with methanol prior to use to limit
contamination and analyte carryover. Plastic-ware should be checked periodically for
contamination, particularly when changing sources of supply or vendors.

Solvents and reagents should be analyzed to ensure that contamination is limited and
background interferences are minimized.

HPLC column efficiency and chromatographic conditions must be maintained to ensure
optimum separation of the target analytes. The gradient program may be adjusted, if based on
the expert judgement of the analyst it is necessary to obtain complete separation of analytes
from matrix interferences.

A new column is equilibrated by repetitive injection of standards before any calibration or
sample analysis for research data collection. This is due to the observed behavior for some of
the longer chains PFAS which seem to interact with the stationary phase and elute in the
following runs. Therefore, it is necessary to run a batch of 30 -35 standards and then adjust the
gradient program for the complete separation of analytes, after a new column is installed.

5.5 Reagents and Supplies

5.5.1
5.5.2
5.5.3
5.5.4
5.55
5.5.6
5.5.7
5.5.8
5.5.9
5.5.10
55.11
5.5.12
5.5.13
5.5.14
5.5.15

Perfluoropropionic acid (PFPrA), Sigma Aldrich, Catalogue # 245917-10G
Perfluorobutyric acid (PFBA), Wellington Laboratories, Catalogue # PFBA
Perfluoropentanoic acid (PFPeA), Wellington Laboratories, Catalogue # PFPeA
Perfluorohexanoic acid (PFHxA), Wellington Laboratories, Catalogue # PFHxA
Perfluoroheptanoic acid (PFHpA), Wellington Laboratories, Catalogue # PFHpA
Perfluorooctanoic acid (PFOA), Wellington Laboratories, Catalogue # PFOA
Pentadecafluorooctanoic acid solution (PFOA), Sigma Aldrich, Catalogue # 33603-1ML
Perfluorononanoic acid (PFNA), Wellington Laboratories, Catalogue # PFNA
Perfluorodecanoic acid (PFDA), Wellington Laboratories, Catalogue # PFDA
Perfluoroundecanoic acid (PFUnNDA), Wellington Laboratories, Catalogue # PFUdA
Perfluorododecanoic acid (PFDoDA), Wellington Laboratories, Catalogue # PFDoA
Perfluorotridecanoic acid (PFTrDA), Wellington Laboratories, Catalogue # PFTrDA
Perfluorotetradecanoic acid (PFTeDA), Wellington Laboratories, Catalogue # PFTeDA
Perfluorobutane sulfonate (PFBS), Wellington Laboratories, Catalogue # L-PFBS
Perfluorohexane sulfonate (PFHS), Wellington Laboratories, Catalogue # L-PFHXS





5.5.16
5.5.17

5.5.18
5.5.19

5.5.20

5.5.21

5.5.22

5.5.23

5.5.24
5.5.25

5.5.26
5.5.27
5.5.28
5.5.29
5.5.30
5.5.31
5.5.32
5.5.33

5.5.34

Perfluorooctane sulfonate (PFOS), Wellington Laboratories, Catalogue # L-PFOS
Heptadecafluorooctanesulfonic acid solution (PFOS), Sigma Aldrich, Catalogue # 33607-
1ML

Perfluorodecane sulfonate (PFDS), Wellington Laboratories, Catalogue # L-PFDS

Native Perfluoro carboxylic acids (PFCASs) and Perfluoroalkyl sulfonates (PFASS)
Solution/Mixture, Wellington Laboratories, Catalogue # PFAC-MXB.

Note: Native PFCAs and PFASs Solution/Mixture contains the following compounds at 2
ng/uL (1.2 mL): perfluorobutanoic acid (PFBA), perfluoropentanoic acid (PFPeA),
perfluorohexanoic acid (PFHxA), perfluoroeptanoic acid (PFHpA), perfluorooctanoic acid
(PFOA), perfluorononanoic acid (PFNA), perfluorodecanoic acid (PFDA),
perfluoroundecanoic acid (PFUNDA), perfluorododecanoic acid (PFDoDA),
perfluorotridecanoic acid (PFTrDA), perfluorotetradecanoic acid (PFTeDA),
Perfluorohexadecanoic acid, and Perfluorooctadecanoic acid, perfluorobutane sulfonate
(PFBS), perfluorohexane sulfonate (PFHXS), perfluorooctane sulfonate (PFOS), and
perfluorodecane sulfonate (PFDS)

Sodium 1H,1H,2H,2H-Perfluorohexane sulfonate (4:2 FTS), Wellington Laboratories,
Catalogue # 4:2 FTS

Sodium 1H,1H,2H,2H-Perfluorooctane sulfonate (6:2 FTS), Wellington Laboratories,
Catalogue # 6:2 FTS

Sodium 1H,1H,2H,2H-Perfluorodecane sulfonate (8:2 FTS), Wellington Laboratories,
Catalogue # 8:2 FTS

Mass-Labelled PFCAs and PFASs Solution/Mixture, Wellington Laboratories, Catalogue
# MPFAC-MXA

Note: Mixture of Mass-labelled 5.5.2, 5.5.4, 5.6 - 5.5.10, 5.5.14, and 5.5.15.
Mass-Labelled PFCAs and PFASs Solution/Mixture contains the following compounds at 2
ng/uL (1.2 mL): M4APFBA, M2PFHXA, M4PFOA, M5PFNA, M2PFDA, M2PFUNDA,
M2PFDoDA, MPFHXS, M4PFOS

Perfluoro octanoic acid, Sigma Aldrich, Catalogue # 33603-1ML

Perfluoro-n-[13C8]-octanoic acid (M8PFOA), Wellington Laboratories, Catalogue #
M8PFOA

Perfluorooctane [1,2,3,4,5,6,7,8-13C8] sulfonate (M8PFOS), Wellington Laboratories,
Catalogue # M8PFOS

Sodium 1H,1H,2H,2H-perfluoro-1-[1,2-13C2]-octane sulfonate (M2-6:2 FTS), Wellington
Laboratories, Catalogue # M2-6:2FTS

Sodium 1H,1H,2H,2H-perfluoro-1-[1,2-13C2]-decane sulfonate (M2-8:2 FTS), Wellington
Laboratories, Catalogue # M2-8:2FTS

Methanol (MeOH), Optima LC/MS grade (Fisher Scientific, A456-500)

Acetonitrile (CH3CN), Optima LC/MS grade (Fisher Scientific, A955-500)

Water, Optima LC/MS grade (Fisher Scientific, W6500)

Ammonium Acetate, LC/MS grade, > 99% (Fisher Scientific, A11450)

Container, HDPE, 1000 mL, narrow mouth, with polyethylene screw top (Nalgene
Laboratory ware, Rochester, NY) through EP Scientific (Cat#150-01W/N/BPC)

Container, HDPE, 250 mL, wide mouth, with polyethylene screw top (Nalgene Labware,





5.5.35

5.5.36

5.5.37
5.5.38

5.5.39

5.5.40

5.5.41

5.5.42

5.5.43

5.5.44

5.5.45

5.5.46

5.5.47

5.5.48

5.5.49
5.5.50

5.5.51
5.5.52
5.5.53

5.5.54

Rochester, NY) through EP Scientific (Cat#157-250W/M/N/BPC)

Centrifuge tube and cap, polypropylene, sterile, 15 mL (BD Falcon brand, BD, Franklin
Lakes, NJ) through Fisher Scientific (Cat# 14-959-49B)

Centrifuge tube and cap, polypropylene, sterile, 50 mL (BD Falcon brand, BD, Franklin
Lakes, NJ) through Fisher Scientific (Cat# 14-432-22)

Nalgene sterile SYSTEM 100 cryogenic vials, 1.5 mL, Fisher Scientific, (Cat# 03-337- 7Y)
Snap-Cap™ Flat-Top Graduated Microcentrifuge Tubes, sterile - 1.5mL, Natural SKU:
02681258 through Fisher Scientific, (Cat# 703963).

Locking-Lid Microcentrifuge Tubes with Polypropylene Snap-Cap - 1.5mL, Natural SKU:
02681284 through Fisher Scientific (Cat# 95201885).

Pyrex brand reusable media/solution bottle, 100 mL, 250 mL, 500 mL and 1000 mL (Fisher
Scientific, (Cat#s 06-414-1A, 06-414-1B, 06-414-1C, 06-414-1D)

Graduated cylinder, polypropylene, 1000 mL and 500 mL, Fisher Scientific, (Cat# 08- 572E,
08-572F)

Pipettor, variable volume, positive displacement, with disposable polypropylene tips,
capability of 10-100, 100-1000, and 1000-5000 pL ranges, Eppendorf, Westbury, NY) or
equivalent Cat#??

Pipettor, repeating, positive displacement, with disposable polypropylene tips, capability of 1
to 50 mL, Eppendorf, (Cat# ?)

Disposable pipette tips, 10 pL, 200 puL and 1000 pL, Genesee Scientific, (Cat# 24- 165RL,
24-151RL, 24-120RL)

Repeater pipettor tips, 1 mL, 10 mL and 50 mL, Fisher Scientific, Cat# 21-381-328, 21- 381-
331, 21-381-332)

Hamilton Syringe, microliter, removable needle, 801RNW, 10 pL, 25s, Fisher Scientific,
(Cat# 14-815-300)

Hamilton Syringe, microliter, removable needle, 8LORNW, 100 L, 25s, Fisher Scientific,
(Cat# 14-815-303)

SGE Series Il standard syringe, removable needle, 500 uL, Fisher Scientific, (Cat# SG-
007050)

SGE replacement needles, 50mm L, 25 gauge, Fisher Scientific, (Cat# SG-038110)
Polypropylene RAM limited volume vial (500 pL) and cap, Laboratory Supply Distributors
Corp., (Cat# 20609P-1232, 21255-09)

Test tube rack (Nalgene unwire, 20 mm), Fisher Scientific, (Cat# 14-809-52)

Test tube rack (Nalgene unwire, 30 mm), Fisher Scientific, (Cat# 14-809-44)

Gloves, Supreno SE powder free nitrile, medium, Microflex SU-690-M, (Cat# VWR, 32916-
662)

Pipette pump, BD Falcon Express Pipet-Aid (Cat# VWR, 53106-220)

5.6 Equipment/Apparatus

5.6.1

Agilent 6540 UHD Accurate-Mass Q-TOF LC/MS coupled with Agilent 1290 LC: 1.
Agilent 1290 Infinity LC system (Agilent Technologies, Inc., Santa Clara, CA) with
quaternary pump, auto sampler, and thermostatted column compartment; 2. Agilent 6540
UHD Accurate-Mass Q-TOF LC/MS mass spectrometer interfaced to the above LC





5.6.2

5.6.3

5.6.4

5.6.5
5.6.6

system.

Analytical column: Agilent ZORBAX Eclips XDB-C18, 2.1x100 mm, 3.5 um, P.N 961753-
902.

The LC system used in this procedure is modified as follows to control sources of
contamination inherent to the analytical instrumentation:

All solvent lines are replaced with polyether ether ketone (PEEK) tubing. Mobile phase
filters are replaced with stainless-steel filter material.

Analytical balance: OHAUS Analytical plus, with 0.1 mg resolution or equivalent.

Vortex mixer, Scientific Industries (G560), 600-3200 rpm, 120 V, 60 Hz (VWR, 58815-
234) or equivalent.

5.7 Procedure

5.7.1
5.7.1.1

5.7.1.2

5.7.1.3
57131

57132

Preparation of Solutions:

Mobile phase A (5 mM ammonium acetate in water)

Add 385.4 mg of ammonium acetate into 1-L glass media bottle and fill the bottle with
LC/MS grade water to the volume of 1 L.

Mobile phase B (5 mM ammonium acetate in CH3CN)

Dissolve 385.4 mg of ammonium acetate into 20 ml of water in a 1-L glass media bottle and
then fill the bottle with LC/MS grade CH3CN to the volume of 1 L.

Preparation of PFAAs Stock Solutions

Preparation of PFPrA Stock and Working Solutions.

Pipette approximately 100 pL of standard into a tared 10-mL glass volumetric flask. Record
the exact weight (X mg) of the standard pipetted into the flask by subtraction of the flask tare
weight from the flask + standard weight. Adjust the volume to 10 mL with MeOH. Transfer
the solution into 20-mL glass vial (PFPrA stock solution at concentration X mg/10 mL = 0.1X
Hg/pL).

Preparation of 100 ng/uL of C3 solution:

Calculate the volume (Y uL) required to prepare 10 mL of 100 ng/puL C3 solution from the
following equation:

[0.1X (ug/uL) x 0.97 x Y (uL)] / [10,000(uL)] = 100 x 1073 (ng/pL)
Then

Y =10, 000/ (X x0.97)
Where 0.97 is a correction factor for the purity of the PFPrA standard.
Add Y pL out of the PFPrA stock solution into a new 10-mL volumetric flask and adjust the
volume to 10 mL with MeOH. Transfer the solution into 20-mL glass vial (100 ng/pL PFPrA
solution).
10 ng/pL PFPrA solution (or PFPrA Working Solution):
Add 1000 pL of the 100 ng/puL PFPrA solution into a 10-mL volumetric flask and adjust the
volume to 10 mL with MeOH. Transfer the solution into a 15-mL polypropylene tube (10
ng/uL PFPrA solution).
The concentration of the purchased PFAAS solutions (except PFPrA) from Wellington
Laboratories is 50 pg/mL or 50 ng/uL. The PFAAs contained in the solution are
perfluorobutanoic acid (PFBA), perfluoropentanoic acid (PFPeA), perfluorohexanoic acid
(PFHxA), perfluoroeptanoic acid (PFHpA), perfluorooctanoic acid (PFOA),





5.7.1.4

5.7.1.5

perfluorononanoic acid (PFNA), perfluorodecanoic acid (PFDA), perfluoroundecanoic acid
(PFUNDA), perfluorododecanoic acid (PFDoDA), perfluorotridecanoic acid (PFTrDA),
perfluorotetradecanoic acid (PFTeDA), perfluorobutane sulfonate (PFBS), perfluorohexane
sulfonate (PFHXS), perfluorooctane sulfonate (PFOS), and perfluorodecane sulfonate (PFDS),
Sodium 1H, 1H, 2H, 2H-perfluorohexane sulfonate (4:2 FTS), Sodium 1H, 1H, 2H, 2H-
perfluorooctane sulfonate (6:2 FTS), Sodium 1H, 1H, 2H, 2H-perfluorodecane sulfonate (8:2
FTS).

Using a micro syringe, transfer as much volume of the commercial solution as possible into a
10-mL glass volumetric flask and record the volume (V1 pL). Adjust the volume to 10 mL
with MeOH. This is to make 5.0V1 pg/uL each of PFAA stock solutions. Transfer the
solutions separately into a 20-mL glass vial with an aluminum foil cap. This solution should
be stored at -20 °C.

Note: The volume provided by the vendor in a 1.2 mL ampoule is not exactly 1.2 mL. It
ranges from 1.1 — 1.4 mL. Hence, the transferred volume, V1, used in the equation, corrects
the concentration and the volume required to transfer to make further dilutions in section
5.7.1.4.

Native Poly and Perfluorinated alkyl acids and sulfonates calibration stock/spike solution
mixture (Native acids Standard, 200pg/uL) (Working solution):

Transfer 20 uL of PFPrA, 10 ng/pL (section 5.7.1.3.1) and 2 x 108(5.0V1) pL of each PFAA
prepared in section 5.7.1.3.2 into a 10-mL glass volumetric flask. Adjust the volume to 10 mL
with MeOH. This makes 200 pg/pL of native Poly and Perfluorinated alkyl acids and
sulfonates calibration stock/spike solution mixture. Transfer the solution into a 20-mL glass
vial with an aluminum foil cap. This solution should be stored at -20 °C.

Note: Alternatively, the spike solution mixture (Native acids Standard, 200pg/pL) (Working
solution) may also be prepared using 1 mL of purchased PFAC-MXB solution (2 ng/pL), and
each 2 x 10%(5.0V1) pL of 4:2 FTS, 6:2 FTS, and 8:2 FTS in a 10-mL glass volumetric flask.
Adjust the volume to 10 mL with MeOH. This makes 200 pg/pL of native Poly and
Perfluorinated alkyl acids and sulfonates Spike solution mixture. Transfer the solution into a
20-mL glass vial with an aluminum foil cap. This solution should be stored at -20 °C.
Surrogate standard stock solutions

The concentration of the purchased M8PFOA solution is 50 pg/mL or 50 ng/pL. Using a micro
syringe, transfer as much volume of the commercial solution as possible into a 10- mL glass
volumetric flask and record the volume (Y1 pL). Adjust the volume to 10 mL with MeOH. This
is to make 5.0Y1 pg/uL M8PFOA solution. Store the solution in a 20- mL glass vial with an
aluminum foil cap.

Follow the same procedure as above to make 5.0Y2 pg/uL for M8PFOS solution (the original
commercial solution is 50 ng/uL). Store the solution in a 20-mL glass vial with an aluminum
foil cap.

Follow the same procedure as above to make 5.0Y 3 pg/uL for M2 8:2 FTS solution (the original
commercial solution is 50 ng/pL). Store the solution in a 20-mL glass vial with an aluminum
foil cap.

Note: The volume provided by the vendor in a 1.2 mL ampoule is not exactly 1.2 mL. It
ranges from 1.1 — 1.4 mL. Hence, the transferred volume, Yn (where n=1,2,3), used in the





equation, corrects the concentration and the volume required to transfer to make further
dilutions in section 5.7.1.6.

5.7.1.6 Surrogate standard solutions (Acids SurS, 200 pg/uL) 200 pg/pL mix of M8PFOA +

5.7.1.7

M8PFOS + M2 8:2 FTS:

Mix 2 x 108/(5.0Y1) pL of M8PFOA, 2 x 108(5.0Y7) uL of M8PFOS and 2 x 108/5.0Y3)

pL of M2 8:2 FTS prepared in section 5.7.1.5 in a 10-mL glass volumetric flask. Adjust the
volume to 10 mL with MeOH. This makes 200 pg/uL SurS solution. Store the solution in a
20-mL glass vial with an aluminum foil cap.

Internal Standard Solution (200 pg/uL)

200 pg/puL mix of MPFAC-MXA and M2 6:2 FTS:

The concentration of the purchased M2 6:2 FTS solution is 50 pg/mL or 50 ng/pL. Using a
micro syringe, transfer as much volume of the commercial solution as possible into a 10-mL
glass volumetric flask and record the volume (Z1 pL). Adjust the volume to 10 mL with
MeOH. This is to make 5.0Z1 pg/pL M2 6:2 FTS solution. Store the solution in a 20-mL
glass vial with an aluminum foil cap.

Note: The volume provided by the vendor in a 1.2 mL ampoule is not exactly 1.2 mL. It
ranges from 1.1 — 1.4 mL. Hence, the transferred volume, Z1 used in the equation, corrects
the concentration and the volume required to transfer to make further dilutions. Internal
standard solution mixture, 200 pg/pL may be prepared using 1 mL of purchased MPFAC-

MXA solution (2 ng/pL), and 2 x 106/(5.021) pL of M2 6:2 FTS in a 10-mL glass volumetric

flask containing ~1 ml of MeOH. Adjust the volume to 10 mL with MeOH. This makes 200
pg/uL of internal standard solution mixture. Transfer the solution into a 20-mL glass vial with
an aluminum foil cap. This solution should be stored at -20 °C.

5.7.2 Preparation of Calibration Standard Solutions
5.7.2.1 Target calibration stock solution

Target calibration stock solutions should be prepared by serial dilution of 200 ng/mL to 20

ng/mL and 2 ng/mL as shown in Table 2.

Table 2. Serial Dilution of Target Calibration Stock Solutions
Final

Target Dilution Amount of MeOH | Concentration
ng/mL

Target Serial 20 UL of PRPIA, 10 g/l (section Made up to the mark
D%Iution 5.7.13.1) and 2 106/(5_'0\/1) _“L of in 10 mpL volumetric 200 ng/mL
1(section 5.7.1.4) each PFAA prepared in section flask

5.7.1.3.2.

Target Serial

Made up to the mark

A 0.5 mL of Target Serial Dilution1 | in 5 mL volumetric 20 ng/mL
Dilution 2

flask
Target Serial Made up to the mark
get 0.5 mL of Target Serial Dilution2 | in 5 mL volumetric 2 ng/mL
Dilution 3 flask

5.7.2.2 Surrogate calibration stock solutions

Surrogate calibration stock solutions should be prepared by serial dilution of 200 ng/mL to 20






ng/mL and 2 ng/mL as shown in Table 3.
Table 3. Serial Dilution of Surrogate Calibration Stock Solutions

Surrogate Dilution Amount of MeOH Final Concentration
(ng/mL)
6
Surrogate Serial 22 L0V ML Made up to the mark
gat MBPFOA, M8PFOS, and M2| i 10 mL volumetric 200
Dilution 1 8:2 FTS solutions prepared flask
in section 5.7.1.5
Surrogate Serial | 0.5 mL of Surrogate Serial '\i/lnagenl:f ?O:B;Qﬁ::k 20
Dilution 2 Dilution (1) flask
Surrogate Serial | 0.5 mL of Surrogate Serial '\i/lnager#f ?omfngﬁlk 9
Dilution 3 Dilution (2) flask

5.7.3

5.7.4

5.7.5

Calibration Curve Standards

A 10-point calibration curve (L1-L10) is prepared at the levels shown in Table 4 using the
calibration stock solutions prepared above in Sections 5.7.2.1, 5.7.2.2, and 5.7.1.7. The
calibration standards can be made as a batch for each analytical sequence in LC vials. Table 4
shows an example for preparing 500 pL of the calibration standards.

However, the total volume and the corresponding volumes of all the native standards, surrogate
standards, internal standard, water and methanol may be adjusted for the calibration standards
based on the require total volumes needed for a batch.

Use a polypropylene cap to mix the solution with vortexing. Replace the caps with the PTFE
lined caps for analysis.

Note: Do not shake or tilt the vials after replacing with PTFE lined caps limit sample
contamination from the PTFE liner.

The calibration curve standards are run with each batch preceding samples. Continuing
calibration standards (Section 5.7.4) are run with each batch before and after samples.

The Blank standard in vial (LO) consists of methanol and 5 mM ammonium acetate in Milli-Q
water, 70:30 v/v. Internal standard is added at the same level as other calibration levels. No
surrogate standard is added to the LO standard.

Continuing Calibration Checks (CCCs)

The CCCs are prepared in the same way that a standard is prepared. CCCs should be prepared
along with a standards curve. Two or three middle level calibration standards (L3, L6, L8 in
Table 4) should be prepared separately as CCCs along with a standards curve, and run
following the standard curve, after every ten samples, and at the end of the analysis batch.
Second Source Calibration Checks

The initial calibration curve is verified with a second source verification standard obtained
from another manufacturer. PFOA was purchased from Sigma Aldrich (Section 5.5.24) and





PFOS was obtained from Wellington Laboratories. This PFOS standard was prepared from a
different lot compared to the one used in the calibration standard. The second source
calibration check prepared at L6 in Table 4.

Table 4. Preparation of Calibration Standards

Level LO L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10#
'(::'Qr‘:" pg/ul 0 | 002 01 | 04 1 4 10 20 40 80 200
Native | Yol (uL) 0 5 25 100 25 100 25 50 100 200 200
Sol (pg/uL) | 0 2 2 2 20 20 200 200 200 200 500
SUrS Vol (uL) 0 5 25 100 25 100 25 50 100 0 0
Sol (pg/uL) | 0 2 2 2 20 20 200 200 200 0 0
IS Vol (uL) 50 50 50 50 50 50 50 50 50 50 50
Sol (pg/uL) | 200 | 200 | 200 | 200 200 200 200 200 200 200 200
Water* | Vol (uL) | 150 | 150 | 150 | 150 150 150 150 150 150 150 50
MeOH | Vol (uL) | 300 | 290 | 250 | 100 250 100 250 200 100 100 200
Final | Vol (uL) | 500 | 500 | 500 | 500 500 500 500 500 500 500 500
* 10 mmol formic acid in water
#110is prepared only for PFOA, PFHXS, PFOS and 6:2 FTS and 8:2 FTS
5.7.6 Sample Preparation
Samples should be shaken vigorously, then transfer a 500 uL aliquot of sample intoa 1.5 mL
micro centrifuge tube containing 450 pL (1:1) 10 mM formic acid:MeOH. Fortify with 50 uL
of SurS solution (section 5.7.1.6). Sonicate for 20 minutes followed by centrifugation at
13000 rpm for 5 minutes. Adjust the sample pH to 4 by adding 5 pL of 5 N HCI.
Samples are stable for a minimum of 2 weeks if preserved appropriately (section 5.2). It is
preferable to store samples at 4 9C in the refrigerator and extract within a week of sampling.
Excess sample remaining after sample has been aliquoted for analysis should be kept in the
refrigerator at 4 °C until further analysis.
Note: If required, further sample dilution may be done as described in section 5.7.6.4.
5.7.6.1 Preparation for Instrumental Analysis
After centrifugation step in 5.7.6, 200 pL of the sample should be transferred into
polypropylene LC vials. Spike the sample with 50 pL of IS solution (100 pg/uL) and vortex
for 30 seconds with a polypropylene screw caps. Replace the polypropylene screw cap after
vortexing with a PTFE screw cap.
5.7.6.2 Laboratory Fortification Matrix (LFM)
At least 10% of samples should receive native standard fortification (LFM). Fortify a selected
sample or samples with 50 pL of SurS solution (section 5.7.1.6) and 50 pL of 200 pg/pL
native acids standard solution (section 5.7.1.4) then process exactly as directed in 5.7.6 and
5.7.6.1.
5.7.6.3 Laboratory Reagent Blank (LRB) preparation

At least one LRB should be run in each batch analysis. The LRB is Milli-Q water. Fortify the
LRB sample with 50 pL of SurS solution (section 5.7.1.6) then process exactly as directed in
5.7.6 and 5.7.6.1.

Run the LRB at the beginning of every instrument analysis batch to identify any potential
contamination issues.






5.7.6.4 Sample Dilution (if required):

S9.1.7

Initially, all the samples are analyzed using a 2.5 fold sample dilution as described in 5.7.6 and
5.7.6.1 sections. Multiple dilutions of each sample may be analyzed as needed so that each
analyte concentrations falls within the calibration range. For example, some AFFF samples
might need to be diluted a million fold for quantifying the analytes. In such cases, serial
dilutions are recommended and the samples need to be sonicated after each dilution step to make
sure the analytes undergoes proper dissolution. IS should be added after the final dilution step,
before analysis.

Note: AFFF samples will have 3-4 orders of magnitude difference in concentration ranges for
carboxylates and sulfonates, therefore it will be necessary to run each sample at multiple
dilutions to capture all target compounds within the calibration range.

Instrumental Analysis

5.7.7.1 Agilent 1290 Infinity UPLC parameters

Using the instrument system and column outlined in Section 5.6.1, set up the method
conditions using the following parameters and gradient program, Table 5.

Table 5. LC gradient mobile phase program

Agilent 1290 Infinity UPLC parameters

Column Agilent Eclipse XDB-C18, 3.5 um, 2.1x100mm
Injection volume 10 uL
Column temperature ambient
Total run time 12 min
Time (min) %B Flow rate (ml/min)

0.00 5 0.5

Binary gradient 8.00 80 0.5

10.00 95 0.5

11.00 5 0.5

12.00 5 0.5

Mobile Phase Reservoir A: 5 mM ammonium acetate in water (5.7.1.1)
Mobile Phase Reservoir B: 5 mM ammonium acetate in CH3CN (5.7.1.2)

High Resolution Q-TOF LC/MS

Agilent 6540 UHD Accurate-Mass Q-TOF LC/MS mass spectrometer is operated in the MS
(Seg), and/or Targetd MS/MS (Seg) mode using Agilent Jet Stream (AJS) negative-ion-spray
ionization (ESI-) under the following conditions (Table 6):





Table 6. MS/MS instrument parameters

Agilent 6540 UHD Accurate-Mass Q-TOF parameters

lon source AJS (Agilent Jet Stream) ESI
lon polarity Negative
Gas temperature 300°C
Drying gas 8 L/min
Nebulizer 40 psi
Sheath gas Temp 325°C
Sheath gas flow 10 L/min
Vcap 3500 V
Fragmentor 175V

Mode MS(Seg), Targetd MS/MS (Seg)

Mass range 50 to 1200 m/z

Mass resolution FWHM > 36,000

Acquisition rate 1 spectra/s

Instrument supported by Agilent MassHunter Workstation B.04.00

Note: lonization and collision cell parameters are optimized for each individual analyte
separately when operated under Targetd MS/MS (Seg).

5.7.7.2 System Conditioning: The LC system should be pre-conditioned in order to ensure low
system background. Flush injection syringe with LC/MS grade iso-propanol.

5.7.7.3 Integration: Peak area counts for each analyte/surrogate and internal standard are
automatically determined using the Agilent MassHunter Qualitative Analysis and Quantitative
Analysis software (Agilent MassHunter B.04.00). Each chromatogram should be reviewed by
the operator to insure proper and consistent integration, and manual corrections of
inappropriate integrations or missed peaks should be applied if necessary.
Some of the AFFF formulation and the technical grade perfluorinated chemicals might
contain some branched isomers and the peaks of these isomers show slight separation from
the linear isomers and seen as a shoulder immediately prior to the linear isomer peak.
Although actual structures of these branched isomers in AFFF are not known, these shoulder
peaks can be integrated along with the linear peak or can be quantitated separately using the
linear isomer calibration curve. The analyst should refer to the project specific QAPP for
guidance on the calibration protocol for branched chain isomers.

5.7.7.4 TOF Mass Accuracy Calibration
Calibration is the process of assigning accurate masses based on the known masses of
standard compounds. Calibrate TOF and make sure that FWHM with negative ESI mode is
equal to great than 35,000 prior to the analysis.

5.8 Calculations
Refer to Section 5.8 in NRMRL-LRPCD-38-0. “Extraction and Analysis of Poly- or
perfluorinated alkyl acids (PFAASs) from water matrices by Ultra-High Performance Liquid
Chromatography (UPLC)-Tandem Mass Spectrometry (MS/MS)”.
5.9 Quality Assurance/Quality Control

This SOP describes minimum level of QA/QC measure to ensure the quality of laboratory





5.9.1
5.9.2

analysis of received samples. Refer to US EPA Method 537 Rev. 1.1 for further quality
assurance requirements.

Detection Limit (DL): the DL is determined according to US EPA Method 537 Rev. 1.1.
Lowest Concentration Minimum Reporting Level (LCMRL)

The lowest concentration minimum reporting level (LCMRL) defined by EPA’s OGWDW
should be determined according to Martin et al., 2007. The LCMRL Calc software is used to
calculate LCMRLSs for individual analytes (Table 8).

Table 8. List of Target Analytes, Detection Limits, LCMRLs and Method Performance
Characteristics

MDL LCMRL Critical Lower Spike Higher Spike
PFAAs (ng/mL) (ng/mL) value Recovery Recovery
g 9 0.4 ng/mL 40 ng/mL
PFBA 0.23 1.6 0.034 87+10 87+2
PFPeA 0.25 0.96 0.11 96+12 89+2
PFHXA 0.39 1.8 0.096 93+4 90+2
PFHpA 0.36 1.9 0.057 92+2 93+1
PFOA 0.48 2.1 0.15 93+3 96+1
PFNA 0.33 1.9 0.043 806 92+1
PFDA 0.42 2.5 0.079 86+5 87+1
PFUNA 0.35 3.3 0.034 7615 83+1
PFDoA 0.1 1.2 0.64 79+8 91+3
PFTrDA 0.077 0.22 0.11 92+3 85+3
PFTeDA 0.15 0.3 0.12 95+2 90+3
PFBS 0.5 2.8 0.056 86+11 97+1
PFHS 0.54 2.8 0.075 76+10 87+2
PFOS 0.53 3.3 0.064 66+23 88+1
PFDS 0.56 4.7 0.042 71+15 86+1
4:2 FTS 0.59 4.3 0.042 94+13 105+2
6:2 FTS 0.49 2.8 0.066 94+13 102+2
8:2FTS 0.29 2.5 0.045 92+4 97+3

5.9.3 Calibration Curve

Each level of calibration solutions should be evaluated over the full calibration range of

0.02 pg/L to 200 pg/L, which translates to 0.05 pg/L to 500 pg/L in a water sample (when 2.5
fold dilution is done). Each standard curve should result in a coefficient of determination (r2)
of > 0.99 with at least six independent concentrations that bracket the sample analysis.

Some analytes may require a fit with a quadratic regression to achieve an acceptable fit.
Reported values must fall between the method detection limit and the highest calibration
standard. All the reported data should be >LCMRL. Any analyte concentrations below the
LCMRL should be reported as below LCMRL using the following notation: < 0.25 ng/L

(when LCMRL is 0.25 ng/L).

If a calibration curve does not meet the r2 acceptance criteria, the calibration curve may be
re-evaluated after rejecting the values of lowest or highest standard calibration standards.
The back calculated standard curve levels should agree with their expected (nominal
concentration) values within 20% for the midrange and higher standards. The lowest





calibration standards, L1 and L2 should agree within 50%.
If a sample concentration exceeds the upper limit of calibration curve (200 ug/L), the original
sample should be diluted and re-analysed to obtain a result within the calibration range.

5.9.4 Maintenance

5.9.4.1 The source of the instrument needs to be cleaned between each set of sample analysis. This
involves sonicating the sample cone with 5% formic acid in Milli-Q water for 5 minutes,
followed by rinsing with water, and then sonicating the sample cone again in methanol. HPLC
Solvent reservoirs are maintained as directed in the companion NRMRL-LRPCD-38-0.

5.9.4.2 All instrument maintenance activities should be recorded in the instrument-specific logbook.

5.9.4.3 Waste disposal: Proper storage and labeling is required on waste storage container.
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Classic Q-TOF TOF Quick Auto Tune Report

Agilent Technologies

Instrument Information

MS Model

Serial Number
Instrument Mode
Mass Range

lon Polarity

Data Path

GE540A Run Date 03.03:20 10:24:55
Us11188302 Firmware Rev 10.723

High Resolution (4GHz)

Standard (3200 m/z) Source Type AJS ESI
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D:\MassHunter\Tune\QTOF\Autotune, tun
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TOF Mass Calibration Data
Theoretical Actual Time Abundance Resolution FWHM Delta(m/z)  Corrected
Residuals
112985587 112985589 31.502355 81756 21111 0.0055 0.000002 0.01
301.998139 301998115 50.865548 321650 28494 0.0108 -0.000024 -0.08
601.978977 601.97908 71401033 920423 29721 0.0205 0.000103 0.17
1033.988109 1033.987841 93265752 596341 35160 0.0297 -0.000268 -0.26
1333.968947 1333.969138 105798142 807247 35399 0.038 0.000191 0.14
1633.949786 1633.950037 116.984117 794967 36219 0.0455 0.000251 0.15
1933.930624 1933.930249 127.182257 430618 36700 0.0531 -0.000375 -0.19
2233.911463 2233.911409 136.615657 539525 37382 0.0602 -0.000054 -0.02
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Setpoints

Source Settings
Gas Temperature
Nebulizer Pressures
Sheath Gas Temperature
Nozzle Voltage

Source Actuals
Gas Temperature
Nebulizer Pressures
Cap Current

Optics 1
Fragmentor
Oct1 RF Vpp

Optics 1
Fragmentor
Oct 1 RF Vpp
Lens 1
Lens 2 RF Enable
Lens 2 RF Phase

Quad
TTI Quad AMU
Post Filter DC

Cell

Collision Cell Gas Flow
Hex DC

Cell Entrance

Hex 2 DC

Optics 2
lon Focus
Slicer
Top Slit

TOF
Pusher
Puller Offset
Front Mirror
Back Mirror
Maximum Mass
Acquisition Time
Acq Hold Off Delay (ns)

Detector
MCP

Low Gain PreAmpOffset
Gain TO Offset

Vacuum And Temperatures
Quad Temp
Quad Vac
Turbo 1 Speed
Turbo 2 Speed

325
20
325
2000

325
20
3.814

176
750

-176
750
-28.4

54

186.0
-25.0

220

-230
-24.0
-16.0

80.0
3.0
-6.10

-1200
-35
7000
-1250
3200
1000
20000

702
33537
-0.088

100
3.48E-05
100.0
100.0

TOF Mass Calibration Coefficients

a 3485.267E-04
b2 -2612.235E-09
e2 2730.873E-22
Trad 0

to
c2
f2
Poly

Drying Gas
Capillary
Sheath Gas Flow

Drying Gas
Capillary
Chamber Current

Skimmer
Oct 1 DC

Skimmer
Oct1DC

Lens 2

Lens 2 RF Voltage

Quad DC

Hex RF

Hex Delta
Hex 2 RF
Hex 2 DV

Extractor DC
Bottom Slit
Hex 3 DC

Puller

Acc Focus

Mid Mirror
Minimum Mass
Acquisition Rate

#Transients / Spectrum

PreAmpOffset
Gain Abund Ratio

Rough Vac
TOF Vac
Turbo 1 Power
Turbo 2 Power

1004.012E-03
3097.611E-13
0000.000E+00
6
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50
3500
7.5

50
3492
3.61

-48.0
-28.5

-48.0
-28.5
-8.5

550
7.0
600
1.3

-13.0
-6.05
-146

700
2050
1686.9
100
1.0
5904

29910
12.0

1.96E+00
2.01E-07
160

39

8516 463E-08
-1593.864E-17

Term Flag 0x0156
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Classic Q-TOF TOF Quick Auto Tune Report

Agilent Technologies

MS Model G6540A Run Date 03:03:20 14:36:42
Serial Number Us11188302 Firmware Rev 10.723
Instrument Mode High Resolution (4GHz)

Mass Range Standard (3200 m/z) Source Type AJS ESI

lon Polarity Positive

Data Path D:\MassHunter\ Tune\QTOF\Autotune tun

Positive Polarity Results

TOF Results
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TOF Mass Calibration Data
Theoretical Actual Time Abundance Resolution FWHM Delta(m/z)  Corrected
Residuals
118.086255 118.086255 32.33965 85746 23263 0.0052 0 0
322.048121 322.048124 52747441 28126 32806 0.01 0.000003 0.01
622.02896  622.028947 72912719 172354 39098 0.0161 -0.000013 -0.02
922.009798 922.009803 88 549897 251307 42138 0.0221 0.000005 0.01
1221.990637 1221.090677 101.789267 138855 41618 0.0297 0.00004 0.03
1521.971475 1521.971461 113.480788 102650 41641 0.0369 -0.000014 -0.01
1821.952313 1821.952149 124.066431 62061 40926 0.0449 -0.000164 -0.09
2121.933152 2121933436 133.810943 85446 41677 0.0513 0.000284 0.13
2421.91399 2421.913804 142.88771 654630 41894 0.0583 -0.000186 -0.08
2721.894829 2721894873 151.417728 75908 41993 0.0653 0.000044 0.02

Page 1 0f 2

Agilent Technnlngies





Setpoints

Source Settings
Gas Temperature
Nebulizer Pressures
Sheath Gas Temperature
Nozzle Voltage

Source Actuals
Gas Temperature
Nebulizer Pressures
Cap Current

Optics 1
Fragmentor
Oct 1 RF Vpp

Optics 1
Fragmentor
Oct 1 RF Vpp
Lens 1
Lens 2 RF Enable
Lens 2 RF Phase

Quad
TTI Quad AMU
Post Filter DC

Cell

Collision Cell Gas Flow
Hex DC

Cell Entrance

Hex 2 DC

Optics 2
lon Focus
Slicer
Top Slit

TOF
Pusher
Puller Offset
Front Mirror
Back Mirror
Maximum Mass
Acquisition Time
Acq Hold Off Delay (ns)

Detector
MCP

Low Gain PreAmpOffset
Gain T0 Offset

Vacuum And Temperatures
Quad Temp
Quad Vac
Turbo 1 Speed
Turbo 2 Speed

325
20
325
2000

325
20
4.332

176
750

176
750
242

141.0
225

22.0
20.5
215
13.5

-120.0
-3.0
4.90

1200
29
-7000
1250
3200
1000
20000

687
33537
-0.088

100
3.46E-05
100.0
100.0

TOF Mass Calibration Coefficients

a 3468 733E-04
b2 -7258.402E-12
e2 5061.599E-18
Trad 0

t0
c2
f2
Poly

Drying Gas
Capillary
Sheath Gas Flow

Drying Gas
Capillary
Chamber Current

Skimmer
Oct1DC

Skimmer
Oct1DC

Lens 2

Lens 2 RF Voltage

Quad DC

Hex RF

Hex Delta
Hex 2 RF
Hex 2 DV

Extractor DC
Bottom Slit
Hex 3 DC

Puller

Acc Focus

Mid Mirror
Minimum Mass
Acquisition Rate

#Transients / Spectrum

PreAmpOffset
Gain Abund Ratio

Rough Vac
TOF Vac
Turbo 1 Power
Turbo 2 Power

1011.859E-03
1358 442E-13
-B264 . 748E-21
6
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5.0
4000
7.5

5.0
3992
3.29

455
26.0

455
26.0
11.5

225

550
-7.0
600
-1.7

115
5.00
118

-700
-1870
-1654.8
100

1.0
5804

29910
12.0

1.96E+00
2.04E-07
160

39

1428.381E-10
-1198.698E-15

Term Flag O0x01F8

AqHant Techanlngies






image11.emf
US EPA  CHAIN OF CUSTODY RECORD

Contract Labortory University of Cincinnati

Contact person: Zhiqiang (Mark) Wang Email wang3z6@ucmail.uc.edu'

Name of Operator Project Identification PIP 6: PFOA Reduction

Bineyam Mezgebe

e-mail Phone Date

mezgebe.bineyam@epa.gov 513-569-7424 3/15/2019

Item LAB ID Product Qt

SAMPLE 

IDENTIFICATION Matrix # of containers Analysis  REMARKS

(lab use only) Cas No. Code

1

PF-C1-A-031519

6 ml

PF-C1-A-031519

PFAO

2

PF-C1-B-031519

6 ml

PF-C1-B-031519

PFAO

3

PF-C1-C-031519

6 ml

PF-C1-C-031519 PFAO

4

PF-CF1-A-031519

6 ml

PF-CF1-A-031519

PFAO

5

PF-CF1-B-031519

6 ml

PF-CF1-B-031519

PFAO

6

PF-CF1-C-031519

6 ml

PF-CF1-C-031519 PFAO

7

PF-CF2-A-031519

6 ml

PF-CF2-A-031519

PFAO

8

PF-CF2-B-031519

6 ml

PF-CF2-B-031519

PFAO

9

PF-CF2-C-031519

6 ml

PF-CF2-C-031519 PFAO

10

PF-CF3-A-031519

6 ml

PF-CF3-A-031519

PFAO

11

PF-CF3-B-031519

6 ml

PF-CF3-B-031519

PFAO

12

PF-CF3-C-031519

6 ml

PF-CF3-C-031519 PFAO

13

PF-CF4-A-031519

6 ml

PF-CF4-A-031519

PFAO

14

PF-CF4-B-031519

6 ml

PF-CF4-B-031519

PFAO

15

PF-CF4-C-031519

6 ml

PF-CF4-C-031519 PFAO

16

PF-C2-A-031519

6 ml

PF-C2-A-031519

PFAO

17

PF-C2-B-031519

6 ml

PF-C2-B-031519

PFAO

18

PF-C2-C-031519

6 ml

PF-C2-C-031519 PFAO

19

PF-C3-A-031519

6 ml

PF-C3-A-031519

PFAO

20

PF-C3-B-031519

6 ml

PF-C3-B-031519

PFAO

21

PF-C3-C-031519

6 ml

PF-C3-C-031519 PFAO

22

PF-C4-A-031519

6 ml

PF-C4-A-031519

PFAO

23

PF-C4-B-031519

6 ml

PF-C4-B-031519

PFAO

24

PF-C4-C-031519

6 ml

PF-C4-C-031519 PFAO

25

PF-C5-A-031519

6 ml

PF-C5-A-031519

PFAO

26

PF-C5-B-031519

6 ml

PF-C5-B-031519

PFAO

27

PF-C5-C-031519

6 ml

PF-C5-C-031519 PFAO

28

PF-T2-A-031519

6 ml

PF-T2-A-031519

PFAO

29

PF-T2-B-031519

6 ml

PF-T2-B-031519

PFAO

30

PF-T2-C-031519

6 ml

PF-T2-C-031519 PFAO

31

PF-T4-A-031519

6 ml

PF-T4-A-031519

PFAO

32

PF-T4-B-031519

6 ml

PF-T4-B-031519

PFAO

33

PF-T4-C-031519

6 ml

PF-T4-C-031519 PFAO

34

PF-T6-A-031519

6 ml

PF-T6-A-031519

PFAO

35

PF-T6-B-031519

6 ml

PF-T6-B-031519

PFAO

36

PF-T6-C-031519

6 ml

PF-T6-C-031519 PFAO

37

PF-MW-A-031219

2 ml

PF-MW-A-031219

PFAO

38

PF-MW-B-031219

2 ml

PF-MW-B-031219

PFAO

39

PF-MW-C-031219

2 ml

PF-MW-C-031219

PFAO

40

PF-MW-D-031219

2 ml

PF-MW-D-031219

PFAO

41

PF-MW-E-031219

2 ml

PF-MW-E-031219 PFAO

42

PFOA standard (100 ug/L)

6 ml

PFOA standard (10 mg/L)

PFAO for calibration

Lab comments Date

Handling 

requireme

nt

3/15/2019 for Q-TOF analysis

Keep samples refrigrated 

C

0 max

 = 100 ug/L

QAPP - 
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Sample Sample ID

1 PF-C1-A-031519

2 PF-C1-B-031519

3 PF-C1-C-031519

4 PF-CF1-A-031519

5 PF-CF1-B-031519

6 PF-CF1-C-031519

7 PF-CF2-A-031519

8 PF-CF2-B-031519

9 PF-CF2-C-031519

10 PF-CF3-A-031519

11 PF-CF3-B-031519

12 PF-CF3-C-031519

13 PF-CF4-A-031519

14 PF-CF4-B-031519

15 PF-CF4-C-031519

16 PF-C2-A-031519

17 PF-C2-B-031519

18 PF-C2-C-031519

19 PF-C3-A-031519

20 PF-C3-B-031519

21 PF-C3-C-031519

22 PF-C4-A-031519

23 PF-C4-B-031519

24 PF-C4-C-031519

25 PF-C5-A-031519

26 PF-C5-B-031519

27 PF-C5-C-031519

28 PF-T2-A-031519

29 PF-T2-B-031519

30 PF-T2-C-031519

31 PF-T4-A-031519

32 PF-T4-B-031519

33 PF-T4-C-031519

34 PF-T6-A-031519

35 PF-T6-B-031519

36 PF-T6-C-031519

PF = PFAO

CF1-CF4 = Filter type controls

C1-C5 = Controls

T2- = Test at time = 2 hours

T4- = Test at time = 4 hours

T6- = Test at time = 6 hours

A, B, C = replicas for each condition

UV 

Samples

MQH2O+PFAO (5ml) +Catalyst (50 mg) with Oxalic 

acid (1ml) - T = 2 hours

MQH2O+PFAO (5ml) +Catalyst (50 mg) with Oxalic 

acid (1ml)-T= 4 hours

MQH2O+PFAO (5ml) +Catalyst (50 mg) with Oxalic 

acid (1ml) - T= 6 hours

Description

Blank Control - non filitered MQ-H2O)

Dark Control MQ-H2O + PFOA (5ml) - (Nylon filter 1 

0.45 µm)

Dark Control MQ-H2O + PFOA (5ml) - (Nylon filter 2)

Dark Control MQ-H2O + PFOA (5ml) - (Nylon filter 3)

Dark 

Samples

Note:

Dark Control MQ-H2O + PFOA (5ml) - (Nylon filter 4)

Dark Control MQ-H

2

O + PFOA (5ml) -(non filter)

Dark Control MQ-H

2

O + PFOA (5 ml) - in room light

Adsorption pH adjust (MQH

2

O+PFAO (5ml) +Catalyst 

(50 mg) with Oxalic acid (1ml) in dark

PFAO (5 ml) + MQ-H

2

O
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D @ e 42 GE AnlyzeBatch | @ : Layout: [ [ Bl [ [A] [ Restore Default Layout

Batch Table x
Sample: @] E] | SampleType: <All>  +| Compound: (@] PFOA v = 15T ﬁ@, w® e
Sample PFOA Me.| PFOA Results.
@ [¥ ] nName Data File Type |Level| Acq DateTime |Exp.Conc.| RT | Resp. Accuracy
¥ | PF-C1-A PF-C1-Ad Sample 32612019 1:28 PM 205
¥ _|PF-C1-B PF-C1-Bd Sample 312672019 1:41 PM 226
¥ |PF-C1-C PF-C1-Cd Sample 31262019 1:53 PM 5.246 468
PF-CF1-A_[PF-CF1-Ad | Sample |3/26/2019 2:06 PM 5278
PF-CF1-B_|[PF-CF1-Bd | Sample 312612019 2:19 PM 5315
PF-CF1-C_[PF-CF1-Cd | Sample 31262019 2:32 PM 5.326
¥ |PF-CF2-A | PF-CF2-Ad | Sample |3/26/2019 2:45 PM 5.300|
¥ | PF-CF2-B | PF-CF2-Bd | Sample |3/26/2019 2:57 PM 5.301
¥ | PF-CF2-C_| PF-CF2-Cd | Sample |3/26/2019 3:10 PM 5.267|
¥ | PF-CF3-A | PF-CF3-Ad | Sample 31262019 3:23 PM 5.275)
¥ |PF-CF3-B |PF-CF3-Bd | Sample |3/26/2019 3:36 PM 5.301
¥ |PF-CF3-C_|PF-CF3-Cd | Sample |3/26/2019 3:48 PM 5.304)
¥ |PF-CF4-A |PF-CF4-Ad | Sample |3/26/2019 4:01 PM 5.278|
¥ |PF-CF4-B |PF-CF4-Bd | Sample 32672019 4:14 PM 5.277|
¥ |PF-CF4-C | PF-CF4-Cd | Sample |3/26/2019 4:27 PM 5.310|
PF-C2-A PF-C2-Ad Sample |3/26/2019 4:39 PM 5.29|
PF-C2-B PF-C2-Bd Sample 31262019 4:52 PM 5.317|
PF-C2-C PF-C2-Cd Sample |3/26/2019 5:05 PM 5.330|
PF-C3-A PF-C3-Ad Sample 31262019 5:18 PM 5271
PF-C3B PF-C3-Bd Sample 31262019 5:31 PM 5274
PF-C3-C PF-C3-Cd Sample |3/26/2019 5:43 PM 5271
PF-C4-A PF-C4-Ad Sample |3/26/2019 5:56 PM 5.300|
PF-C4-B PF-C4-Bd Sample |3/26/2019 6:09 PM 5.342]
PF-C4-C PF-C4-Cd Sample |3/26/2019 6:22 PM 5.353
PF-C5-A PF-C5-Ad Sample |3/26/2019 6:34 PM 5.358]
PF-C5-B PF-C5-Bd Sample |3/26/2019 6:47 PM 5.353|
PF-C5-C PF-C5-Cd Sample |3/26/2019 7:00 PM 5.310|
PF-T2-A PF-T2-Ad Sample 32672019 7:13 PM 5.308)|
PF-T2-8 PF-T2-Bd Sample. |3/26/2019 7:25 PM 5.282|
PF-T2-C PF-T2-Cd Sample. |3/26/2019 7:38 PM 5.295|
PE-T4-A PF-T4-Ad Sample 32612019 7:51 PM 5.280|
PF-T4-B PF-T4-Bd Sample |3/26/2019 8:04 PM 5.317|
PF-T4-C PF-T4-Cd Sample 31262019 8:16 PM 5329
PF-TE-A PF-TE-Ad Sample |3/26/2019 8:29 PM 5.356
PF-T6-B PF-T6-Bd Sample |3/26/2019 8:42 PM 5.358
PF-T6-C PF-T6-Cd Sample | 3/26/2019 8:55 PM 5.365
¥ |PF-MwW-A | PF-MW-Ad | Sample |3/26/2019 9:07 PM 5335
¥ | PF-MW-B | PF-MW-Bd | Sample |3/26/2019 9:20 PM 5.338)
¥ | PF-MW-C | PF-MW-Cd | Sample |3/26/2019 9:33 PM 5.325| 27319. | 24435484
¥ | PF-MW-D | PF-MW-Dd | Sample |3/26/2019 9:46 PM 5306| 24132_|[ ] 2156.6808)
¥ _|PF-MW-E | PF-MW-Ed Sample |3/26/2019 9:59 PM 5308 28204.|[ 25232242
PFOA Std-2 | PFOA Std-2.d | Cal L1 _|3/26/2019 10:37 PM 12.5000] 5278] 30984][ | 12.2508 12.2508 980/
PFOA Std-4 | PFOA Std-4.d | Cal L3 |3/26/2019 11:02PM 50.0000| 5.267| 75326|[ ] 521661 52.1661 104.3
PFOA Std-5 | PFOA Std-5.d | Cal L4 |32672019 11:15PM 75.0000 5250( 101890|(] 76.0785| 76.0785| 1014
PFOA Std-6 | PFOA Std-6.d | Cal L5 |3/2672019 1128 PM 100.0000| 5.264[ 125427|[C] 97.2650 97.2650 97.3]
PFOASIF3  PFOA 46 Samples (46 total) _

Different controls

Samples

Calibration
and Other

PFOA source




image3.png
Calibration Curve: x

FFOA- 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0QCs
2 x105] y = 1110.809023 " x + 17374127050
27131 r2-09525016

§ 1w 2 3% 4 s & M & % 100
Concentration (ug/L)





