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Purpose:

To develop a quantitative LC MS/MS 
method for the detection of both 
electrochemically fluorinated and 
fluorotelomerized surfactants.

Method:

1. No sample clean-up or pre-
concentration necessary.

2. Analysis by LC ESI MS/MS

3. Quantitation based on calibration 
curves constructed from standards.

Results:

First known detection of telomerized 
fluorinated sulfonates in the 
environment.

Introduction
Fluorinated surfactants synthesized by one of two ways:

Electrochemical Fluorination (ECF)1 (3M)

C7H15COOH + 16 HF            C7F15COF + 16H2

C8H17SO2F + 17 HF           C8F17SO2F + 17 H2

* Converted to amides or other intermediates required 
for the production of repellents 

C6F13CF2CF2SO3
-, C7F15COO-

Fluorotelomers1 (DuPont)

C2F4 + I2 + IF5 C2F5I
CF3CF2I + nC2F4 CF3CF2(CF2CF2)nI
C2F5(CF2CF2)nI + C2H4 C2F5(CF2CF2)nCH2CH2I

* Perfluoroalkylethyl iodides are usually derivatized to 
fluorotelomer alcohols or sulfonates

C6F13CH2CH2SO3
-

ECF:

odd & even numbered carbons;

branching present;

all carbons fluorinated

Telomers:

only even numbered carbons;

no branching;

C2H4 spacer present

AFFF should not contain telomers, 3M product

ECF sulfonates & carboxylates not found to 
biodegrade & are persistent in the environment2

Telomers are found to biodegrade due to the H at 
the alpha carbon to the functional group2

RPLC

Betasil C18, 2 mm I.D.

Solvents

Optima  MeOH/H2O

2 mM NH4Ac

Gradient: 30%-90%

200 µL/min flow rate

Mass Spectrometry

Negative ESI

Triple Quadrupole

Coll. E: 30-45 kV
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LC MS/MS

Groundwater + 
surrogate Results

Tandem Mass Spectrometry Fragmentation
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-
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-
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-

“6:2 telomeric sulfonate”

6 fluorinated carbons

2 non-fluorinated carbons
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Conclusions

Telomeric sulfonates exist in WAFB groundwater

Telomeric sulfonates and ECF surfactants in WAFB 

groundwater can be quantitated 

Outside sources are a significant source of interference

in quantitation

RSD’s = 3-15% (requiring no sample clean-up)

Detection limits on order of 0.1 pg on column
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Particulate matter settles 
at the bottom


