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This documentation has been prepared by Eurofins Lancaster Laboratories Environmental LLC and its affiliates (“Eurofins”), solely for their own use. The user 
of this document agrees by its acceptance to return it to Eurofins upon request and not to reproduce, copy, lend, or otherwise disclose its contents, directly or 
indirectly, and not to use if for any other purpose other than that for which it was specifically provided. The user also agrees that where consultants or other 
outside parties are involved in the evaluation process, access to these documents shall not be given to said parties unless those parties also specifically agree 
to these conditions. 

 
 

 
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION. DISCLOSURE, USE OR REPRODUCTION OF THESE 
MATERIALS WITHOUT THE WRITTEN AUTHORIZATION OF EUROFINS IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY EUROFINS IS 
PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. 
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T-PEST-WI9847 

 

 

 

Analyte 

PEPA C5HF9O3 

PMPA C4HF7O3 

DFSA C2H2F2O5S 

MMF C3H2F2O4 

MTP C4H4F4O3 

PPF Acid C3HF5O2 

Acronym 

 

 

 

267239-61-2 

 

 

 

 

 

 

 

Cross Reference 
 

 

Scope 
 

This method is applicable for the determination of selected compounds in aqueous samples to include potable 

and non-potable waters. The compounds analyzed in this method are listed in the table below. The most 

current MDLs and LOQs are listed in the LIMS. Reporting limits (LOQs) are typically in the range of 2-4 ng/L. 
 

 

Basic Principles 
 

A 250-mL aqueous sample is fortified with an isotopically labeled standard and is passed through a solid phase 

extraction (SPE) cartridge to extract the analytes. The extract is concentrated to 1.5 mL with nitrogen on a 

heated water bath and reconstituted to 2 mL with Internal standard is spiked and samples are brought 

to a final volume of 10 mL with Samples are analyzed by LC/MS/MS operated in negative 

electrospray ionization (ESI) mode for detection and quantification of the analytes. Quantitative analysis is 

performed using an extracted internal standard calibration, consisting of a carbon-13 labeled analyte of similar 

chemistry. 

 

Interferences 
 

Compounds which have similar structures to the compounds of interest and similar molecular weights would 

potentially interfere. Method interferences may be caused by contaminants in solvents, reagents (including 

reagent water), sample bottles and caps, and other sample processing hardware that lead to discrete artifacts 
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and/or elevated baselines in the chromatograms. The analytes in this method can also be found in many 

common laboratory supplies and equipment, such as PTFE (polytetrafluoroethylene) products, LC solvent lines, 

methanol, aluminum foil, etc. A laboratory blank is performed with each batch of samples to demonstrate that 

the extraction system is free of contaminants. 

 

Precaution to Minimize Method Interference 
 

1. LC system components contain many of the target analytes. To minimize the background PFAS peaks, 

PTFE solvent frits and tubing are replaced by PEEK™ solvent frits and tubing where possible. 

 
2. A precolumn, Phenomenex Luna, 30 x 3 mm, 5 µm C18 column, is installed before the injection valve to 

separate PFAS in standards/samples from those from the LC system and mobile phases. 

 
3. PFAS standards, extracts and samples should not come in contact with any glass containers as these 

analytes can potentially adsorb to glass surfaces. PFAS analytes and internal standards commercially 

purchased in glass ampules are acceptable; however, all subsequent transfers or dilutions performed by 

the analyst must be prepared and stored in polypropylene containers. 

 

Safety Precautions and Waste Handling 
 

See Chemical Hygiene Plan for general information regarding employee safety, waste management, and 

pollution prevention. 

 
The toxicity or carcinogenicity of each reagent used in this method has not been precisely defined. PFOA has 

been described as “likely to be carcinogenic to humans”. Each chemical should be treated as a potential health 

hazard and exposure to these chemicals should be minimized. 

 
Exposure to these chemicals must be reduced to the lowest possible level by whatever means available, such as 

fume hoods, lab coats, safety glasses, and gloves. Gloves, lab coats, and safety glasses should be worn when 

preparing standards and handling samples. Avoid inhaling solvents and chemicals and getting them on the skin. 

Wear gloves when handling neat materials. When working with acids and bases, take care not to come in 

contact and to wipe any spills. Always add acid to water when preparing reagents containing concentrated 

acids. 

 
All laboratory waste is accumulated, managed, and disposed of in accordance with all Federal, State, and local 

laws and regulations. All solvent waste and extracts are collected in approved solvent waste containers in the 

laboratory and subsequently emptied by personnel trained in hazardous waste disposal into the lab-wide 

disposal facility. HPLC vials are disposed of in the lab container for waste vials, and subsequently lab packed. 

Any solid waste material (disposable pipettes and broken glassware, etc.) may be disposed of in the normal 

solid waste collection containers. 

 

Personnel Training and Qualifications 
 

All personnel performing this procedure must have documentation of reading, understanding, and agreeing to 

follow the current version of this SOP and an annual documented Demonstration of Capability (DOC). 
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Each chemist performing the extraction must work with an experienced employee for a period of time until they 

can independently perform the extraction. Also, several batches of sample extractions must be performed 

under the direct observation of another experienced chemist to assure the trainee is capable of independent 

preparation. Proficiency is measured through a documented Initial Demonstration of Capability (IDOC). 

 
Each LC/MS/MS analyst must work with an experienced employee for a period of time until they can 

independently calibrate the LC/MS/MS, review and process data, and perform maintenance procedures. 

Proficiency is measured through a documented Initial Demonstration of Capability (IDOC). 

 
The IDOC and DOC consist of four laboratory control samples (or alternatively, one blind sample for the DOC) 

that is carried through all steps of the extraction and meets the defined acceptance criteria for the LCS/LCSD. 

The criteria include the calculation of mean accuracy and standard deviation. 

 

Sample Collection, Preservation, and Handling 
 

A. Sample Collection 

 
The samples are collected in 250-ml polypropylene (PP) or high density polyethylene (HDPE) bottles as per the 

client's sample collection protocols for submission to the laboratory for analysis. 

 
NOTE: PFAS contamination during sampling can occur from a number of common sources, such as food 

packaging and certain foods and beverages. Proper hand washing and wearing nitrile gloves will aid in 

minimizing this type of accidental contamination of the samples. 

 

B. Sample Storage and Shipment 

 
1. Samples must be chilled during shipment and must not exceed 10°C during the first 48 hours after 

collection. Sample temperature must be confirmed to be at or below 10°C when the samples are received at 

the laboratory. 

 
2. Samples stored in the lab must be held at a temperature of 0° to 6°C, not frozen, until extraction. 

 
3. Water samples should be prepared within 28 days of collection. 

 

Apparatus and Equipment 
 

A. Apparatus 

 
1. 250-mL HDPE bottles with HDPE screw caps 

 
2. Centrifuge tubes – 15-mL conical polypropylene with polypropylene screw caps; Fisher Scientific, Cat. No. 

05-539-5 or equivalent 

 
3. 10-mL polypropylene volumetric flask, class A – Fisher Scientific, Cat. No. S02288 or equivalent. 
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4. Polypropylene bottles for reagent storage: 1000-mL, Fisher; Cat. No. 02896F. 

 
5. Analytical Balance – Capable of weighing to 0.0001 g 

 
6. Top-Loading Balance – Capable of weighing to 0.01 g 

 

 

8. Large volume SPE Reservoir (25-mL) - Millipore-Sigma; Product# 54258-U 

 
9. SPE Tube Adaptor - Millipore-Sigma; Product# 57020-U 

 
10. SPE Vacuum extraction manifold - Resprep 24 port manifold; Restek Corp catalog# 26080, or equivalent 

 
11. Polypropylene SPE delivery needles - Agilent Catalog# 12234511 

 
12. Auto Pipettes – Eppendorf; capable of accurately dispensing 500µl – 10,000µl 

 
13. Auto Pipettes – Eppendorf; capable of accurately dispensing 50µl – 1000µl. 

 
14. Polypropylene pipette tips: 0-200µl. Fisher; Cat. No. 02-681-135 

 
15. Polypropylene pipette tips: 101-1000µl. Fisher, Cat. No. 02-707-508 

 
16. Vortex mixer, variable speed, Fisher Scientific or equivalent 

 
17. Reagent Water Purification System: Capable of producing ultrapure “Type 1/Milli-Q”-grade water from in- 

house deionized water system. Millipore SAS; Cat. No. FTPF08831. 

 
18. Waters 9mm vial kit pack with cap and PTFE/Sil Septa, catalog number 16005660CV, or equivalent 

 

B. Equipment 

1. AB Sciex 5500 Turbo V Ion Source Tandom Mass Spectrometer 

ExionLC Controller 

ExionLC AC Pump 

ExionLC AC Autosampler 

Exion AC Column Oven 

Data system –Analyst 1.6.3 

 
2. HPLC columns 

 
a. Analytical column-Gemini 3µm C18, 100 x 3 mm, 100 A Phenomenex Cat# 00D-4439-Y0 or equivalent 

 
b. Pre-column- Luna, 5 µm C18, 30 x 3 mm, Phenomenex Cat# 00A-4252-Y0, or equivalent 
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c. KrudKatcher ULTRA HPLC In-ine Filter, Part no. AFO-8497. 

 

Reagents and Standards 
 

All solvents, acids, and bases are stored in glass bottles in flammable proof cabinets or pressure resistant steel 

drums. Solvents, acids, and bases are stored at ambient temperature for up to 1 year. All non-solvents are 

stored according to manufacturer’s storage conditions. 

 
A. Reagents: 

 

1. – Honeywell Burdick and Jackson "Chromasolv LC-MS" grade or equivalent 
 

2. – HPLC grade or equivalent 
 

3. – Weigh 1.54 ± 0.01g into a 1L glass bottle. Add 

1L Milli Q water and mix well. The solution is prone to volatility losses and is replaced weekly. Store at room 

temperature. 
 

4. : Prepared by measuring 20 mL of concentrated 

. 

 
B. Standards 

 
1. All target analytes were provided by Chemours as certified solutions at 0.1 % by weight. Stocks are 

stored in a refrigerator at 0-6°C. 

 
2. Internal standard (IS) solution and isotope dilution analyte (IDA) solution purchased from Wellington (or 

other reputable vendor) at 50,000 ppb. 

 
3. Standard solutions form vendors may be purchased in glass ampules, but all subsequent transfers, 

dilutions, and storage vessels should be polypropylene (PP) or high density polyethylene (HDPE). 

 

C. Calibration Standards: 

 
Stock standards and solutions are stored in accordance with the manufacturer recommended storage conditions 

and expiration dates. Intermediate and calibration standards are stored in refrigerator and expire after 6 

months. 

 

1. IDA Standard 

a. IDA Intermediate Solution (13C4-PFBA) - dilute 0.1 mL of IDA stock solution from Wellington (50,000 

ng/mL) to 10 mL with for a 500 ng/mL solution. Store in refrigerator at 0-6°C for up to 6 months. 
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 Analyte 

 

 

MMF 

 

 

PMPA 

 

 

b. IDA Working Solution (13C4-PFBA) - dilute 0.5 mL of IDA intermediate solution to 10 mL 

a 25 ng/mL solution. Other dilutions schemes may be used based on the volume of IDA working solution 

required. Store in refrigerator at 0-6°C for up to 6 months. 

for 

 

2. Internal Standard (IS) 

a. IS Intermediate solution (13C3-PFOA) - dilute 0.1 mL of IS stock solution from Wellington (50,000 

ng/mL) to 10 mL with for a 500 ng/mL solution. Store in a refrigerator at 0-6°C for up to 6 months. 
 

b. IS working solution (13C3-PFOA) - dilute 0.5 mL of IS intermediate solution to 10 mL for a 

25 ng/mL solution. Other dilution schemes may be used based on the volume of IS working solution required. 

Store in refrigerator at 0-6°C for up to 6 months. 

 

3. Calibration Standards 

a. Calibration and spiking standards are prepared from standard solutions received from Chemours (0.1% 

by weight in water). 
 

 

b. Prepare 10,000 ng/mL intermediate A in : 

 
Compound Conc. (ng/mL) Init. Vol. (mL) Final Vol. (mL) Intermediate A Conc. (ng/mL) 

DFSA 1 000 000 0.1 10 10 000 

MMF 1 000 000 0.1 10 10 000 

MTP 1 000 000 0.1 10 10 000 

PPF Acid 1 000 000 0.1 10 10 000 

PMPA 1 000 000 0.1 10 10 000 

PEPA 1 000 000 0.1 10 10 000 

 

c. Prepare 100 ng/mL Intermediate B in methanol: 
 




