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Considerations when selecting analytical technique to employ

5 August 2017 LC-MS/MS Workshop - Buffalo3

I. Types of analytes

II. Concentrations required (ppm, ppb, 
ppt etc.)

III. Type of matrix (drinking water, 
surface water, wastewater, sludge, 
food etc.)

IV. Type of sample clean-up required 

V. Regulatory considerations (EPA 
methods, EU & ASTM methods 
etc.) 

Factors in deciding analytical method selection



Local Contamination 
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PFAS Analysis – LC Instrument Setup
Eliminate Background Contamination
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Application Note: Recommended Plumbing Configurations 

for Reduction in Per/Polyfluoroalkyl Substance Background 

with Agilent 1260/1290 Infinity (II) LC’s (5991-7863EN)

http://intranet.chem.agilent.com/sites/partners/salesassist/region_training/Lists/Recording Archive/DispForm.aspx?ID=1455
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PFAS Analysis – LC Setup
Eliminate Background Contamination
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Unmodified LC system

Modified LC system

Fluoropolymer additive 

(Hexafluoropropanediol) 

absent in the modified 

LC system

Data collected on a 

6530 LC-Q/TOF
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PFAS Analysis – LC Setup
Eliminate Background Contamination



PFAS Instrument Setup
Background Contamination
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Actual 

PFOS 

peak

5 ng/L standard 

Mili-Q Water (‘Blank’) 

Background 

PFOS from 

LC system

• The use of a Delay column is 

convenient when running 

multiple methods on the same 

instrument.

• “Delay” column and not a 

“Trapping” column. I.e. the 

background peak will be 

retention time separated but will 

be present. 

• The delay column does not 

account for any contamination 

after the pump (the autosampler)



250 mL sample collected in Polypropylene Bottles with 5 g/L Trizma (to quench residual 

chlorine)

Solid Phase Extraction and evaporation to final 1 mL extract in ~96/4 MeOH/Water

Analysis by LC-MS/MS in Negative Electrospray mode for 14 analytes (9 PFCAs, 3 PFSAs, 2 

FOSAAs) – 37 min analysis (10 µL injection)

EPA 537: Perfluorinated Alkyl Acids in Drinking Water by SPE-LC/MS/MS
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Confidentiality Label



Solid Phase Extraction
USEPA 537 vs Modified
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▪ Recoveries calculated in 

Reagent Water

▪ Modified SPE cartridge: 

SampliQ WAX cartridge (6 cc, 

150 mg)

▪ All recoveries between 70-130 %

Spiking concentrations:

Modified SPE: 4 ng/L in 250 mL

EPA 537: 5-21 ng/L in 250 mL

Final extract: 1 mL ~95% MeOH
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LC-MS/MS Workshop - Buffalo

Typical LC/TQ Lab Layout

6 feet

1.83 meters
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Analysis of PFAS in Drinking Water with Ultivo
EPA Method 537 
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Analysis of 17 PFASs in drinking water with <0.1 ng/mL DLs in extract (includes 

all comps in EPA 537)



Analysis of PFAS in Drinking Water with Ultivo
EPA Method 537
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PFOS PFOA

Calibration Curves from 0.1-20 ng/mL for PFOA and PFOS

Post-spike 

recoveries of 17 

PFASs in a water 

sample extracted 

according to EPA 537 

with Agilent SampliQ 

WAX cartridges 
Ultivo Triple Quad LC/MS

• All 17 PFASs had linear 

calibration curves, with 

R2  > 0.99

• Overall recoveries were 

between 70–125% for 

both spiking levels

• %RSD was 0.3–10.8 %

for all compounds at 

both spiking levels (1.0 

μg/L and 5.0 μg/L)



Analysis of 30 PFASs in Drinking Water
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Sensitivity (0.08 ng/L)



Automated Online SPE for PFASs in Potable Water
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PFBA PFPeA

Online SPE method highlights:

• 1290 Infinity LC + 6470 LC/TQ

• 900 µL injection

• <20 min cycle time

• DLs: 0.4-3 ng/L

1 ng/L spike into tap water

Lower human 

intervention steps:

↑ Accuracy

↑ Reproducibility



Analysis of Environmental Contaminants by LC-MS/MS
Ion Suppression Comparison by Sample Prep Method

Conventional SPE
Mass on Column :150 pg

Online SPE
Mass on Column :150 pg

Direct Injection
Mass on Column :150 pg
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Perfluorinated Alkyl Acids in Drinking Water by LC/TQ
Collaborative work with Suffolk County Water Authority

• 1290 Infinity LC coupled to a 
6490 LC-MS/MS

• 14 PFAAs in 6 min

System

• PFOA, PFOS: <1 ng/L

• Others: 1-10 ng/L

• 80 µL aqueous injection

MDLs:

• Drinking Water

• Surface Water

• Ground Water

Matrices:
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Analysis of PFOA/PFOS
Direct Injection; Rapid Analysis (1290 II UHPLC + 6495 LC-MS/MS)
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PFOS

PFOA

10 ng/L standard

• Use Multi-wash function!!!

• PFOS sticks to needle and seat 

especially with long worklists



Are we measuring the right PFASs?
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??? What else



Are we looking for the right PFASs?
New PFASs being produced an released into the Environment
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Slide Credit: Dr. Detlef 
Knappe, North Carolina State 
University



Targeted Analysis 
LC-MS/MS vs LC-Q/TOF
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Influent Effluent

Collaborative project 

with RMIT University, 

Melbourne (Timothy 

Coggan ; Prof. Bradley 

Clarke)



Suspect Screening
Personal Compounds Database and Library with Spectra

• Custom PFAS database with 106 compounds

• MS/MS spectra and Retention time data available for a subset of compounds
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Suspect Screening
Personal Compounds Database and Library with Spectra
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WWTP1 Final Effluent

Standard

6:2 FTS

Mass: 427.97458

Mass diff: -1.41 ppm

Score: 98.11

6:2 FTS ID’d in all samples 

of WWTP



Untargeted Analysis
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Untargeted Analysis
Identification of Novel PFAS
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Inclusion list for targeted MS/MS and 

structural elucidation using fragment 

information using software tools 

(Molecular structure correlator)
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