
Evaluation of Online SPE sorbents for the 

Analysis of Perfluorinated Compounds in 

Aqueous Matrices

David Schiessel, Senior Chemist
Babcock Laboratories, Riverside CA
dschiessel@babcocklabs.com
951-653-3351  ext.268

Scott Krepich, Senior Field Application Scientist

ScottK@phenomenex.com

mailto:dschiessel@babcocklabs.com
mailto:ScottK@phenomenex.com


Outline

 What is Online SPE briefly

 Application Specific Challenges

 Summary of Sorbents/Conditions Investigated

 Optimizations

 Performance

 Conclusions/Summary



What is Online SPE

 Sample prep by the auto-sampler

 Uses 2 valves

Sample injection using 5.0mL loop

Solid Phase Extraction - backflush

 Practically Eliminates Sample Prep time

 5 minute prep time (filtering and loading)

 EPA Method 543



Challenges

 Background PFOA contamination

 Range of analytes – C4 to C14

 LogP range 2-8

 Direct injection limited to 1.0mL

Must be aqueous

 Extraction Mechanisms

Polystyrenedivinylbenzene1 – can’t do PFBA

C18 Reverse Phase2 – low sample pH

Weak anion exchange (WAX)3 - elute at high pH



First Attempts

Identical results 

observed with 

offline SPE 

using SDVB



First Attempts

SPE chemistry 

still matters



Results Summary
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Conditions



Sensitivity Performance

Units are ng/L



LCMRL Study Plots4
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Advantages to WAX

 Weak anion exchange extraction mechanisms may be most 

appropriate to capture the widest range of PFCs (C4 –

C18).

 Weak anion exchange offers the advantage of being 

adaptable to extracts containing significant amounts of 

methanol or acetonitrile

 Modern stationary phases like Kinetex EVO allow high pH 

elution

 Ammonia fully compatible with ESI MS

 Reportedly used to extract PFCs from seawater3



Conclusions

 Online SPE provides comparable sensitivity to current 
methodology

 Online SPE is robust enough to meet strict Data Quality 
Objectives.

 Weak anion exchange is the best sorbent choice

 Other SPE sorbents can be used with caveats

 When using C18, sample pH must be adjusted to 2 

 SDVB will miss shortest chain PFCs
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