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2PFAS Detection Method

Proposed Maximum 
Contaminant  Levels
4 ng/L for PFOA  
4 ng/L for PFOS

Method 1633, 533, 
537 by LC/MS/MS

Target Analysis

Frequently Reported

QTOF-MS, 
UPLC-HRMS, 
Nano-HRMS, etc.

Non-target Analysis

Lack Specific 
Regulations

Higher Existence

USEPA



3Sampling Site

Ringwood Landfill 
Superfund Site

—

Ford disposed of 
wastes, including tons 
of paint sludge and 

car parts

Native American 
Tribe
—

Members of the Turtle 
Clan of the Ramapough 
Lenape Nation lives in 

Upper Ringwood



3Sampling Site

Native American 
Tribe
—

Members of the Turtle 
Clan of the Ramapough 
Lenape Nation lives in 

Upper Ringwood

Ringwood Landfill 
Superfund Site

—

Ford disposed of 
wastes, including tons 
of paint sludge and 

car parts

Ringwood
Passaic Country, NJ

Location Quantity

Farmland 17

Playground 3

Church 6

Roadside 6

Upstream 9

Sum 41



4Sampling Site

Paint Sludge
Other 

Contaminants

Paint sludge, car parts, 
and other pollutants 
dumped by Ford Motor 
Co. also provides 1,4-
dioxane, benzene, 
arsenic and lead

Consequences

Cancer and other 
maladies are widespread.
Wanaque Reservoir serves 

more than 3-million 
people in NJ



5Preparation Method

Sample�Collection,�
Preservation,�and�Storage

Solid-Phase
Extraction,�and�
Concentration

Sample�
preparation

Instrumental�
Measurement

Spectrum
Analysis

Surrogates

Internal 
Standards

Chen et al., WR, 2022
Chen et al., WR, 2023



6Result-Target Analysis



7Result-Target Analysis

n=3

n=6

n=6

n=2



7Result-Target Analysis

PFOA

PFHxA

PFNA

PFOS

N-EtFOSA

N-MeFOSAA

n=3

n=6

n=6

n=2



8Non-Target Analysis Method

Peak Selection Process

01

02 Stepwise 
Fragmentation

03

04

Fragment Matrix Match

Building Kendrick 
Exact Mass 

Difference Network

Non-target 
Screening

https://github.com/Daitoueqaq/HRMS-modification



8Non-Target Analysis Method

Peak Selection Process

01

Non-target 
Screening

Peaks Assortment (≥0.001RIIS); 

Control and blank subtraction; 

100~200 peaks selected in full scan mode
  Example

Spectra



8Non-Target Analysis Method

Non-target 
Screening 02 Stepwise 

Fragmentation

  Apply  CID  (CE=30V)  to  each  peak 
identified to get all fragmentor pattern;

  Build  feature  matrix  for  each  identified 
peak with top 30 fragments with highest RI



8Non-Target Analysis Method

Non-target 
Screening

Database developed contains all 
potential PFAS fragments from the 
fragment library & recent paper

  The database list includes fragments 
like: C2F5

-, C3F7
-, C3F5

-, C5F7
-, C2HF4

-, 
C3F5O

- , CO2NF4S
-… 

 

03
Fragment Matrix Match

Database



8Non-Target Analysis Method

Non-target 
Screening04

Building Kendrick 
Exact Mass 

Difference Network

Other than fragments, MS1 spectra was 
used to build Kendrick defect network 

based on the moiety addition/substitution
： CF2, CHF, F2, H/F, Cl/F, SF5/CF3… Strynar et al., JESEE, 2023



9Result-Non Target Analysis

168.98949
C3F7

-

4.024 ppm

C4F9
-

3.237 ppm

432.93795
C7F15O2S

-

3.072 ppm

475.98163
C9H5F15NO2S

-

3.109 ppm

577.02616
C13H12F15N2O4S

-

3.147 ppm

N-ethyl-N-(2-(2,3,3,3-
tetrafluoropropyl) perfluoroheptane 
sulfonamide) alanine

PFHpSA-EtAla
Confidence level: 3a



10Result-Non Target Analysis

Kendrick Mass Difference Networks

Measured�Mass�=�577.02754
C13H12F15N2O4S

-

Measured�Mass�=�627.02379
C14H12F17N2O4S

-

m/z change

~49.99681

m/z change

~15.97045

Measured�Mass�=�642.99508
C14H12ClF16N2O4S

-



11Result-Non Target Analysis

m/zGaussian

244.98502

180.98873
C4F7

-

-0.442 ppm

130.99134
C3F5

-

-5.191 ppm

118.99174
C2F5

-

-2.353 ppm

244.98539
C5HF8O2

-

-2.082 ppm

m/zGaussian

294.98234

230.98599
C5F9

-

1.559 ppm

294.98230
C6HF10O2

-

2.068 ppm

118.99126
C2F5

-

-6.387 ppm

180.98874
C4F7

-

-0.387 ppm

Confidence level: 2b

Confidence level: 2b



12Result-Non Target Analysis

n=7
ConcAvg.=1.202 μg/kg

n=12
ConcAvg.=1.858 μg/kg

n=5
ConcAvg.=0.047 μg/kg

PFHpSA-EtAla H-PFHxA H-PFPeA



13Summary

Target Analysis

  PFOA, PFHxA, and PFOS were dominant in the 

farmland area of the superfund site.

Non-Target Analysis

  Novel PFAS: PFHpSA-EtAla, H-PFPeA and H-PFHxA were 

widely detected in soil matrix at high concentrations.

Environmental Impacts

  PFAS Profiles at Ringwood Superfund Site revealed 

potential health risks to the indigenous residents
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