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 Method 1633 

Analysis of Per- and Polyfluoroalkyl Substances 

(PFAS) in Aqueous, Solid, Biosolids, and Tissue 
Samples by LC-MS/MS 

Clean all equipment prior and after 
each use cleaning solvents used 
include 
❑ Water
❑ Methanol
❑ methanolic ammonium hydroxide

Prior to use, baked glassware must be solvent 
rinsed and then air dried
❑ methanolic ammonium hydroxide (1%)
❑ Toluene
❑ methanol

▪ Do not use PTFE-lined caps on sample 
containers.



Liquid samples 

❑Waters
❑Sludges
❑similar materials < 50 mg solids 

Solid samples 

❑Soils
❑sediments 
❑biosolids 
❑contain more than 50 mg solids

Aliquots

❑Disposable 
polypropylene 
collection tubes 

➢Sample bottle, HDPE
➢with linerless HDPE or 

polypropylene caps 
➢Sample bottle or jar
➢wide-mouth, HDPE
➢with linerless HDPE or 

polypropylene caps



❑To mix soil cores and to store 
samples for other analysis, 
polyethylene sealed bags were 
used.



Collecting water

❑sources that flow freely (e.g., 
effluents) are collected as grab 
samples. 

❑if the purpose of the sampling is to 
characterize the PFAS content of the 
waterbody, samples should be 
collected from below the surface to 
avoid the enrichment in the surface 
layer .

❑the nominal sample size is 500-mL. 

▪ Do not fill the bottle past the shoulder, 
to allow room for expansion during 

frozen storage 



❑Maintain all aqueous and solid samples protected from light 
and at or below 6 ºC from the time of collection until shipped 
to the laboratory. 

❑Once received by the laboratory, the samples may be stored 
at 0 - 6 ºC or at or below -20 ºC, until sample preparation 



❑when sampling long distances cooler and ice 
are required to keep the samples always 
refrigerated. 

❑once possible samples are transferred to 
freezers/fridges.



Water body

Open area

Sediments

Forest

Toposequence

Field protocol

Samples are always 
collected in the 
same order:

❑ Water
❑ Sediments
❑ soil





AMS 7/8" X 33" 

Plated Soil Probe 

w/ Handle, 5/8" 

Thread

❑soil samples are collected 
using a plated soil probe. We 
use water from the area to 
wash it.

❑once clean the probe is 
thoroughly sprayed with 
methanol LC_MS grade

❑lastly the probe is thoroughly 
sprayed with water LC_MS 
grade.

❑All cleaning residues are kept. 

▪ Average collection time was 2.5 hours per 
location

▪ Clay loam soils took up to 4 hours



❑Samples must be shipped with sufficient 
ice to maintain the sample temperature 
at or below 6 ºC during transport for a 
period of at least 48 hours to allow for 
shipping delays. 



Holding times 

❑Aqueous samples may be held for up to 28 days when 
stored at or below 6 ºC, or 90 days when stored at or 
below -20 ºC and protected from the light.

❑Soil and sediment samples may be held for up to 90 
days, if stored by the laboratory in the dark at either 0 - 
6 ºC, or at below -20 ºC.

❑Biosolids samples may be held for up to 90 days, if 
stored by the laboratory in the dark at 0 - 6 ºC, but 
preferably at or below -20 ºC.

❑EPA recommends that samples be frozen if they need 
to be stored for more than a few days before 
extraction. 

▪ issues have been observed with certain 

perfluorooctane sulfonamide ethanols 

and perfluorooctane sulfonamidoacetic 

acids after 7 days. 

▪ likely to elevate the observed 

concentrations of other PFAS 

compounds via the transformation of 

these precursors.

▪ soils and sediments may exhibit 

microbial growth when stored at 0 - 

6 ºC. 

▪ samples may need to be extracted as 

soon as possible if  NFDHA is an 

important analyte 



Extra samples may be needed 
for other analysis

❑ Texture
❑ Nutrients
❑ Organic matter
❑ pH
❑…



Sample Preparation and Extraction

Aqueous samples

▪ pH should be 6.5 ± 0.5 - adjust with 50% 
formic acid or ammonium hydroxide 

▪ all parts of the SPE manifold must be 
cleaned between samples with 
methanolic ammonium hydroxide (1%) 
and air dried prior to use

▪ sonication with methanolic ammonium 
hydroxide (1%) may be used

❑ Homogenize the sample 

❑ Pre-condition the cartridges 

❑ Do not allow the WAX SPE to go dry 

▪ Do not use any 
fluoropolymer articles 
or task wipes in these 

extraction 
procedures. 

▪ Use only HDPE or 
polypropylene wash 

bottles and centrifuge 
tubes. 



Soil samples

❑ mix the sample
❑ determine water content in 

sample
❑ weigh aliquot
❑ add 0.3% methanolic 

ammonium hydroxide
❑ vortex 
❑ shake for 30 minutes
❑ centrifuge for 15 minutes
❑ repeat the extraction steps 

2 times
❑ concentrate the extract
❑ add reagent water 

❑ SPE 

❑ elution
❑ concentrate

▪ maximum sample weight for sediment or soil is 5 g dry-weight
▪  maximum sample weight for biosolids is 0.5 g dry-weight 

24 hs

3 hs

5-7  hs

5-7  hs/ 
batch

5-8  hs
/reconstituted



Plant tissue 

❑ freeze dry

❑ manually grind

❑ weigh aliquot
❑ add MeOH with 400 mM ammonium 

acetate 
❑ vortex 
❑ ultrasonicated for 30 minutes 
❑ centrifuge for 15 minutes
❑ repeat the extraction steps 2 times

❑ SPE 
❑ concentrated 

3 – 14 
days

3-4 hs

5-10  
hs/batch

3 – 10 
days
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PFHxA

10.63

0.33

❑ Biosolids ❑ Manure

min
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❑ Aqueous Matrices

min
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❑ soil



Western
Region

Piedmont 
Region

Eastern 
Region

25 ppt

❑ PFAS occurrence in aqueous matrices in North Carol ina
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Sorption Experiments and Analytical Method

𝑃𝐹𝐴𝑆

𝑀𝑃
 = 100 µg/g

Filtered 

Microplastics

Adsorption:

Desorption:

PP centrifuge  tube
PP vial

48 hours of 

mixing

PP centrifuge  tube

168 hours 

of mixing

PP vial
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- Not incorporated

Manure - Not 
incorporated

Biosolids Not 
incorporated

Urea Not 
incorporated



❑PFAS occurrence in soil
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COLLABORATIONS
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