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Automating SPE for PFAS Extraction 
 By Jason Hoisington and Diego López

Key Highlights

•	 Simplify your workflow with this method for automating SPE for PFAS on a 
PromoChrom SPE-03 system.

•	 Generate accurate, reliable results with the proven performance of Resprep PFAS 
SPE cartridges with filter aid.

•	 Factory-packed filter aid prevents clogs, reducing the need for time-consuming 
re-extractions.

 
Introduction 
For many environmental labs, solid phase extraction (SPE) is a key tool in the 
analysis of per- and polyfluoroalkyl substances (PFAS) because it is required by 
most EPA methods and many ASTM methods. Usually based on styrene divinyl 
benzene (SDVB) or weak anion exchange (WAX) cartridges, SPE can allow labs 
to effectively extract PFAS compounds from aqueous matrices without the use 
of solvent-heavy techniques, like separatory funnels or continuous liquid-liquid 
extraction. Even solid matrices can be prepared using SPE with an initial solvent 
extraction and water exchange. SPE has traditionally been performed on vacuum 
manifolds, but automated systems offer significant efficiency advantages. 
 
Move Beyond the Manifold: Automating SPE for PFAS 
Most methods written for SPE primarily address the use of vacuum manifolds, 
providing detailed steps for using them in manual extractions. Automated SPE is 
often mentioned as being appropriate to use, but specific details on how to implement it are not provided due to potential differences among 
instruments. This means labs must determine for themselves how to implement automated SPE and whether certain cartridges will work for 
the methods they are using.

In a previous study, it was demonstrated that dual-bed Resprep PFAS SPE cartridges with filter aid (cat.# 28931) worked well with a Thermo 
AutoTrace 280 PFAS system [1]. Resprep PFAS SPE cartridges with filter aid were employed because the dual-bed carbon and WAX format 
provides a faster, simpler workflow compared to using separate WAX and carbon SPE cartridges. In addition, the factory-packed filter aid 
prevents clogging, so even dirty samples can be successfully prepared in a single extraction.

In the current work, we explored using a different automated system and compared the performance of Resprep PFAS SPE cartridges to 
dual-bed cartridges from several competitors and to a single-bed, WAX-only cartridge. Here, an SPE-03 system from PromoChrom was 
used because it features several conveniences, such as an integrated programable interface, bottle rinsing capabilities, and a smaller footprint. 
Our goal was two-fold: (1) to establish instrument parameters and demonstrate cartridge compatibility with the SPE-03 instrument, and (2) 
to compare the relative performance of the different cartridges.

Related Products

•	 Resprep PFAS SPE Cartridge (cat.# 28931)

•	 Resprep Polymeric SPE Cartridge (cat.# 28268)

•	 PFAS 28 Calibration Standard (cat.# 30734

•	 Force C18 LC Column (cat.# 9634252)

•	 PFAS Delay Column (cat.# 27854)
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Simplifying Method Transfer
The first hurdle with automating SPE for PFAS analysis is translating the vacuum manifold steps listed in a method to the SPE instrument. 
Due to the interface and detailed step-by-step listing of the SPE process required by most instruments, this can make the automated method 
seem more complicated than using a vacuum manifold. However, once you understand the detailed breakdown of the method, transferring 
the method becomes a fairly straightforward process. For convenience, Table I shows the PromoChrom method used for this study.

Table I: PromoChrom SPE-03 Parameters for Automating SPE for PFAS (Based on EPA Method 1633) 

Action Inlet 1 (solvent/sample) Inlet 2 (air ratio) Flow (mL/min) Volume (mL) Time

Elute to Waste 2 1% Ammonium Hydroxide  
in Methanol 8 15

Elute to Waste 1 0.3 M Formic Acid in Water 8 5

Add Sample to Waste 1 Sample 5 560

Rinse Water 20% 70 2.5

Add Sample to Waste 1 Sample 5 5

Rinse Water 20% 70 5

Add Sample to Waste 1 Sample 5 5

Rinse Water 20% 70 5

Add Sample to Waste 1 Sample 5 5

Shake 20 sec

Rinse 1:1 0.1 M Formic  
Acid:Methanol 20% 70 1.3

Add Sample to Waste 1 Sample 5 3

Rinse 1:1 0.1 M Formic  
Acid:Methanol 20% 70 5

Add Sample to Waste 2 Sample 5 5

Shake 20 sec

Air Purge to Waste 2 Air 5 3

Add Sample to Waste 2 Sample 5 5

Blow N2 1 min

Rinse 1% Ammonium Hydroxide  
in Methanol 20% 70 1.3

Collect 1 Sample 5 3

Rinse 1% Ammonium Hydroxide  
in Methanol 20% 70 5

Collect 1 Sample 5 5

Shake 10 sec

Collect 1 Sample 5 5

Wait 1 min

Assessing Accuracy and Precision
To evaluate cartridge performance for automating SPE for PFAS with the PromoChrom system, we spiked deionized water samples at 5 ng/L 
using Restek’s PFAS 28 calibration standard (cat.# 30734). Extracted internal standards were not used so that true recoveries from the SPE 
process could be measured. We evaluated Resprep polymeric (WAX only) cartridges (cat.# 28268); dual-bed, WAX/carbon Resprep PFAS 
SPE with filter aid cartridges (cat.# 28931); and dual-bed WAX/carbon cartridges from three competitors. Figure 1 shows the recovery results 
from the cartridges.
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Figure 1: Average Recoveries for 5 ng/L Spikes from PromoChrom SPE-03 Extraction

The recoveries are relatively similar for most compounds until the later eluting PFAS. For the last few eluting PFAS, we see that the 
WAX-only cartridge outperforms all the WAX/carbon dual-bed cartridges, indicating that the carbon is likely more retentive for these longer 
chain PFAS. Competitor 3 is especially affected by this, showing recoveries of less than 40% for some compounds.

Figure 2 shows the precision from the extractions. Overall, the Restek cartridges showed better precision than the competitors, with most 
results being much less than 15% RSD. There is a slight trend of increasing %RSD for later eluting PFAS, again likely due to increased reten-
tion due to the carbon layer. Competitor 3 is again an outlier, showing high variability for later eluting PFAS in addition to the poor recovery 
shown in Figure 1. Average accuracy and precision data across all PFAS are presented in Table II.

Figure 2: Precision for 5 ng/L Spikes from PromoChrom SPE-03 Extraction

Table II: Average Recovery and Precision Across All PFAS Tested 

SPE Cartridge Average %Recovery Average %RSD

Resprep Polymeric (WAX only) 102.2% 5.8%

Resprep PFAS + Filter Aid (WAX/Carbon) 99.6% 7.9%

Competitor 1 (WAX/Carbon) 98.7% 9.0%

Competitor 2 (WAX/Carbon) 87.7% 10.0%

Competitor 3 (WAX/Carbon) 75.7% 15.3%
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Conclusion
Resprep WAX and WAX/carbon SPE cartridges have been shown to be compatible with common automated SPE systems, allowing labs 
interested in automating SPE for PFAS analysis to easily streamline their sample preparation. In addition, Resprep PFAS SPE cartridges with 
filter aid provided comparable or better accuracy and precision when evaluated against dual-bed WAX/carbon SPE cartridges from other 
vendors, ensuring that labs using them can generate accurate, reliable data. The factory-packed filter aid provides an additional advantage in 
that it prevents clogging, reducing the need for time-consuming re-extraction.
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PFAS 28 Calibration Standard
(28 components)

11-chloroeicosafluoro-3-oxaundecane-1sulfonic acid (11Cl-PF3OUdS) (763051-92-9)
1H,1H,2H,2H-Perfluorodecane sulfonic acid (8:2 FTS) (39108-34-4)
1H,1H,2H,2H-Perfluorohexane sulfonic acid (4:2 FTS) (757124-72-4)
1H,1H,2H,2H-Perfluorooctane sulfonic acid (6:2 FTS) (27619-97-2)
4,8-dioxa-3H-perfluorononanoic acid (ADONA) (919005-14-4)
9-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS) (756426-58-1)
2-(Heptafluoropropoxy)2,3,3,3tetrafluoropropionic acid (HFPO-DA) (13252-13-6)
N-ethylperfluoro-1-octanesulfonamidoacetic acid (NEtFOSAA)* (2991-50-6)
N-methylperfluoro-1-octanesulfonamidoacetic acid (NMeFOSAA)* (2355-31-9)
Perfluoro-1-decanesulfonic acid (PFDS) (335-77-3)
Perfluoro-1-nonanesulfonic acid (PFNS) (68259-12-1)
Perfluoro-1-octanesulfonamide (FOSA) (754-91-6)
Perfluoro-1-pentanesulfonic acid (PFPeS) (2706-91-4)
Perfluorobutanesulfonic acid (PFBS) (375-73-5)

Perfluorobutanoic acid (PFBA) (375-22-4)
Perfluorodecanoic acid (PFDA) (335-76-2)
Perfluorododecanoic acid (PFDOA) (307-55-1)
Perfluoroheptanesulfonic acid (PFHpS) (375-92-8)
Perfluoroheptanoic acid (PFHpA) (375-85-9)
Perfluorohexanesulfonic acid (PFHxS)* ( 355-46-4)
Perfluorohexanoic acid (PFHxA) (307-24-4)
Perfluorononanoic acid (PFNA) (375-95-1)
Heptadecafluorooctanesulfonic acid (PFOS)* (1763-23-1)
Perfluorooctanoic acid (PFOA)* (335-67-1)
Perfluoropentanoic acid (PFPeA) (2706-90-3)
Perfluorotetradecanoic acid (PFTeDA) (376-06-7)
Perfluorotridecanoic acid (PFTrDA) (72629-94-8)
Perfluoroundecanoic acid (PFUnA) (2058-94-8)

*Technical grade compound containing both branched and linear isomers; see certificate for details.

Conc. in Solvent CRM? Min Shelf Life on Ship Date Max Shelf Life on Ship Date Shipping Conditions Storage Temp. qty. cat.#
1 µg/mL, Methanol (1 mM KOH), 1 mL/ampul Yes 6 months 60 months Ambient 0 °C or colder ea. 30734

Resprep PFAS SPE Cartridge with Filter Aid

Sorbent Phase Volume Units Cat.#
2000 mg/WAX 150 mg/GCB 50 mg 6 mL 30-pk. 28931

Resprep Polymeric SPE Cartridge

Sorbent Phase Particle Size Volume Units Cat.#
Polymeric WAX 30 µm 6 mL, 500 mg 30-pk. 28268
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Force C18 LC Columns

•	 A traditional end-capped C18 ideal for general-purpose use in reversed-phase 
chromatography.

•	 Wide pH range (2–8) provides excellent data quality for many applications, matrices,  
and compounds.

•	 High carbon load (20%) offers high hydrophobic retention. 
 
 

ID Length Particle Size Units Cat.#
2.1 mm 50 mm 1.8 µm ea. 9634252

PFAS Delay Column

•	 Traps system-related PFAS, preventing interference and ensuring accurate trace-level 
analysis of PFAS in samples.

•	 Highly retentive of system-related PFAS; no breakthrough even with extended 
equilibration times.

•	 Easy installation with standard fittings.

ID Length Particle Size Units Cat.#
2.1 mm 50 mm 5 µm ea. 27854

Limited-Volume Screw-Thread Polypropylene Vials

Size Type Volume Units Cat.#
12 x 32 mm 9 mm Screw-Thread 700 µL 1000-pk. 23246

Solid-Top Polyethylene Caps, Clear

Cap Size Type Material Units Cat.#
9 mm Screw-Thread Polyethylene 1000-pk. 23247
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