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INTRODUCTION
PFAS is an acronym for Poly/Per Fluorinated Alkyl Substances. Many are used as detergents 
and surfactants with unique water-repellant properties, but residues of any perfluorinated 
substances have become ubiquitous and a nuisance to the environment. They are difficult to 
destroy with recent studies showing that their incineration merely spreads them further from the 
smokestack [C&EN, 4 May 2020, p. 15]. A 
few microbes appear to break them down, 
though [C&EN, 22 March 2021, p.30]. The 
States of Michigan and California have 
promulgated guidelines for sampling PFAS 
for non-drinking water, see REFERENCES at 
the end. A good website for further 
information is: https://www.epa.gov/pfas

The Teledyne ISCO 5800, 6712, GLS and Platinum samplers should be appropriate for this 
application. The preliminary concerns are contamination (causing false positives) and 
absorbance (causing false negatives) of PFAS species due to contact of the water samples with 
materials in the equipment. PTFE and similar fluorinated polymers cannot contact the water 
sample, so the PTFE strainer (#605304820, alternative non-PTFE #605314552) and sample 
bottle cap liners (e.g., #686700009, alternative PP liners are available) are not acceptable. The 
flow path is in contact with the vinyl suction line tubing and silicone pump-distributor line tubing 
with a few 316 stainless steel coupling fittings. The glass sample bottles should be replaced with 
PE/PP bottles (like Teledyne ISCO ProPak #686700112, also PE bottles: 1L #682100007, 2L 
#682740026, 3.7L #606700020 and 500 mL wedge #682900002), since glass is suspect 
to absorbance of these species.

This poster studies the cleanliness and absorbance of the tubing used with and within the samplers. 
Also, a black vinyl alternative to the silicone tubing is included in this study. Finally, the basic 
mechanical performance of the Platinum vacuum sampler is checked using this vinyl alternative 
within the instrument.

METHOD
Most of this work was done at the University of Nebraska, 
Water Sciences Laboratory on the Lincoln East Campus. The 
tubes tested are the vinyl suction line (25’, #602703113) and 
the silastic pump tubing (#606700062). The alternative 
black vinyl tubing is St. Gobain A60G (AFL00029). Black 
is chosen since some customers prefer an opaque suction 
line over the clear vinyl tubing. To test for cleanliness and 
absorbance during water contact, the traditional rinse and 
soak for 24 hours at 22 °C is used for the extraction-
contact step. Typical contact time with the samplers is 
usually a minute or less, but 24 hours is a good benchmark. 
Only tubes with a 3/8” ID are tested for chemical 
appropriateness. Each tubing specimen is cut to the same 
length as the pump tubing, ca. 32.25-inch. Using ultraclean water (e.g., Barnstead Nanopure II), 
each tubing specimen is rinsed inside with a liter of water, and the water is discarded. Each tube is 
formed in a U-shape and filled with water to soak for over 24 hours near 22 °C. Glass 10-mL 
beakers serve as caps for both ends to reduce evaporation and possible contamination from dust. A 
glass 4-L beaker serves well in holding several tubing specimens in the U-shape (see photo above). 
The beakers do not contact the water. The sample chamber, fabricated from rigid PVC - from the 

Platinum vacuum sampler, was also tested in a similar manner, i.e., rinse with a liter of ultrapure 
water, discarded and allowed to soak with fresh water. See photograph left. Tubes are run in 
triplicates (n=3). After 24 hours, aliquots of water from each tube are obtained and stored in 
PE/PP vials. Along with blanks and standards, these aliquots are assayed for 18 PFAS according 
to EPA Method 537.1. The absorbance test is like the cleanliness test, except fortified PFAS spiked 
blank water is used instead of ultrapure water during the soak. The 18 assayed PFAS are: PFOA, 
PFOS, PFTA, PFTrDA, PFUnA, PFBS, PFDA, PFDoA, PFHpA, PFHxA, PFHxS, PFNA, 11Cl-PF3OUds, 
9 Cl-PF3ONS, ADONA, HFPO-DA, NEtFOSAA and MMeFOSAA. Alconox® and Liquinox® 
can be used to clean equipment and containers with PFAS-free water, according to the 
Michigan guidelines.

EPA Method 537.1 uses SPE LC/MS/MS instrumentation. No fluorinated polymer tubing can be 
used anywhere on the instrument. Each aliquot of water sample is concentrated on a polySDVB 
SPE cartridge. Each sample is eluted from the cartridge by a small amount of Methanol which is 
concentrated to dryness under a Nitrogen stream. The sample is adjusted to 1-mL Methanol:
Water with internal standards. A 10-uL sample is injected and separated on a C18 column using 
a Methanol:Water gradient. The separation is enhanced by tandem MS/MS with negative ion 
electrospray ionization. The analytes are identified according to LC retention times and MS mass 
units for corresponding analytes in the standards run under the same conditions.

Additionally, a Platinum sampler unit is outfitted with the alternate black vinyl tubing instead of 
the standard silastic tubing. The unit is checked for leaks and performance specifications. The 
tubing needs enough physical integrity so that it does not collapse under vacuum during near 
maximum water lift. These tests are performed at Teledyne ISCO Flow Lab at the Deep Well.

RESULTS 
All tubing samples and the Platinum sample chamber are clean of PFAS. No indication of any of 
the 18 PFAS analytes down to the 2 ng/L minimum detection limit are seen. These cleanliness 
water samples were further assayed by Ion Chromatography for Fluorides with no detection. 

The absorbance test showed expected results, considering the elastomeric material. The 
absorbance test used fortified blanks spiked with the 18 PFAS near 80 ng/L each for the tubes 
and 8 ng/L for the vacuum sampler chamber, since it held nearly ten-times the water volume. 
The Platinum sample chamber showed the least absorbance. Results are in the table below. With 
hindsight, fortified blank water samples in PE/PP containers for 24 hours as controls should have 
also been included in the absorbance test. Recoveries up to 150% should not be too alarming, 
since the fortified spike blank concentrations are quite low. Recoveries over 100% are probably 
due to measurement noise near the minimum detection limit. Also, the absorbance of a few PFAS 
to the vinyl or silastic tubing are over 24 hours and not over the typical minute sample grab time 
for our samplers, i.e., (25 ft. suction line + 3 ft. pump + 3 ft. distributor tube) / (2 ft/s flow 
line velocity) = 75 s sample grab time. Water samples stored in glass bottles for several days 
is another issue, though. As noted earlier, 24 hours is a good benchmark for comparisons. 
The vinyl tubing did not appear to significantly outperform the silastic tubing, though.

A Platinum sampler unit is outfitted with the black vinyl A60G tubing. The ½” OD tubing is used 
for the pinch valve and 5/8” OD tubing is used on the inlet and outlet of the vacuum sample 
chamber. Due to this tubing having a higher durometer than the standard silastic, leaks, i.e., drips 
or bubbles, and adequate sealing of the pinch valve are concerns. During the test, no signs of 
leaks are observed, and the pinch valve provides an adequate seal. The tubing showed normal 
signs of wear with no stress cracks or fractures seen. Next the sampler collected water samples 
at 8-m lift height (26 ft.) at 5-minute intervals for a week to check the effectiveness of the pinch 
valve seal and tubing integrity near maximum lift vacuum. The black vinyl tubing performed well 
and was fully functional to factory specifications. The tubing did not collapse. Future testing will 
bring the tubing to failure to access the lifetime of the tubing in this application. The black vinyl 
alternative tubing, even though intended for peristaltic pump applications, does not meet the 
pumping performance specifications for the Teledyne ISCO 3700 sampler.

CONCLUSION
Since the cleanliness test cannot predict the future, it 
should be routinely repeated on future lots by ISCO or 
customers. Also, only 18 PFAS species are tested here. 
The main goal of this project is to define a practical 
method. All tubing appears clean of PFAS but does 
appear to absorb a significant amount of certain PFAS 
species. Hopefully the short contact time for the samplers 
should render this issue insignificant, unlike days of 
storage in glass bottles. The Vacuum Sampler chamber 
absorbed the least PFAS analytes, which is expected 
since the chamber is fabricated from rigid PVC and not 
an elastomer. The vinyl tubing did not out perform the 
silastic tubing on issues of absorbance, though. All 
Teledyne ISCO sampler products are appropriate for 
sampling PFAS. An All-up test will verify any absorbance 
issues under actual run times; otherwise, thick-wall 
PE/PP suction line tubing should be considered as 
a substitute. 

Black Vinyl 23 111 143 157 2 3 153 54 4 154 127 151 96 134 130 3 2 14

Suction Vinyl 46 128 88 119 1 2 285 82 9 75 140 165 64 121 125 15 24 45

Silastic Pump 111 154 136 152 0 1 143 85 16 126 78 159 115 122 139 8 11 35

Vacuum Sampler 122 142 148 113 178 118 72 140 178 174 92 139 127 137 145 95 140 155
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Absorbance Result: Average % Recovery 

CF3-CF2-CF2-CF2-CF2-CF2-CF2-COOH
PFOA

Perfluorooctanic Acid

CF3-CF2-CF2-CF2-CF2-CF2-CF2-CF2-S(=O)2OH
PFOS

Perfluorooctane Sulfonic Acid

Low-Energy Tail                                                                                      Polar Head

The 5800 Stationary and 3700, 
6712, and GLS Series 
Portable Samplers
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