
DETERMINAZIONE DI PFAAs IN 

MATRICI AMBIENTALI: ESPERIENZE E 

CRITICITA’.



CRONISTORIA ACCREDITAMENTO PFAAs in AdC:
Metodiche e matrici

• 2015: EPA 537 «Acque destinate al consumo umano»: 14 isomeri 

lineari + 4 isomeri ramificati

• 2016: EPA 537 «Acque destinate al consumo umano»: 5 isomeri 

ramificati di PFOS e PFOA

• 2017: ASTM D 7979 «Acque di scarico trattate»: isomeri lineari

• 2018: ASTM D 7979 «Acque superficiali»: isomeri lineari

• 2019: EPA 537.1 «Acque destinate al consumo umano e di falda»: 

isomeri lineari + ramificati

• 2020: ASTM D 7979 «Acque destinate al consumo umano»: isomeri 

lineari



ANALISI PFAAs EFFETTUATE IN AdC A PARTIRE DA AGOSTO 
2013:

• 2013: 373

• 2014: 1702

• 2015: 1704

• 2016: 2717

• 2017: 3725

• 2018: 4343

• 2019: 2974

• 2020: 1909

STIMA



METODI ADOTTATI DA AdC:

• EPA 537-2009 «Determination of selected perfluorinated alkyl acids in drinking water 

by solid phase extraction and liquid chromatography/tandem mass spectrometry

(LC/MS/MS)»

• EPA 537.1-2018 «Determination of selected per and polyfluorinated alkyl acids in 

drinking water by solid phase extraction and liquid chromatography/tandem mass 

spectrometry (LC/MS/MS)»

• EPA 8327-2019 «Per and polyfluoroalkyl substances (PFAS) using external standard 

calibration and multiple reaction monitoring (MRM) liquid chromatography/tandem mass 

spectrometry (LC/MS/MS)»

• ASTM D 7968-17a «Determination of Polyfluorinated compounds in soil by liquid

chromatography tandem mass spectrometry (LC/MS/MS)»



METODI ADOTTATI DA AdC:

• ASTM D 7979-19 «Determination of per and polyfluoroalkyl substances in water, 

sludge, influent, effluent, and wastewater by liquid chromatography tandem mass 

spectrometry (LC/MS/MS)»

• ISO 25101-2009 «Determination of perfluorooctanesulfonate (PFOS) and 

perfluorooctanoate (PFOA) – Method for unfiltered samples using solid phase extraction

and liquid chromatography/mass spectrometry»

• UNI CEN/TS 15968-2010 «Determinazione del perfluoro ottano sulfonato (PFOS) 

estraibile in articoli solidi, rivestiti e impregnati, nei liquidi e nelle schiume antincendio-

Metodo per il campionamento, l’estrazione e l’analisi per mezzo di LC-QMS o LC-MS»

• RAPPORTI ISTISAN 19/7 «Metodi analitici per il controllo delle acque da 

destinare e destinate al consumo umano ai sensi del DL.vo 31/2001 e s.m.i. –

ISS.CBA.051/052.REV00»



MATRICI ANALIZZATE E RISPETTIVI LoQ:

• Acque destinate al consumo umano: < 5 ng/l

• Acque di scarico trattate + acque superficiali: PFOS < 5ng/l, altri< 10ng/l 

• Acque di scarico non trattate: PFOS < 5ng/l, altri < 10ng/l 

• Acque sotterranee/falda: < 5 ng/l

• Rifiuti liquidi/fanghi: PFOS < 20ng/l, altri < 50ng/l 

• Rifiuti solidi/fanghi: < 0,5 µg/Kg

• Percolati discarica: PFOS < 5ng/l, altri < 10ng/l 

• Prodotti chimici: 50 ng/l ÷ 0,5 µg/Kg

• Suoli/terreni: < 0,5 µg/Kg

• Eluato/test di cessione: PFOS < 5ng/l, altri < 10ng/l 

• Pelli/tessuti: < 0,1 µg/Kg



CIRCUITI INTERLABORATORIO:

• 2013: n.d.

• 2014: n.d.

• 2015: 4 (acque potabili) di cui 3 z-score ok, 1 warning + JRC

• 2016: n.d.

• 2017: 2 (acque naturali), 1 z-score ok, 1 warning

• 2018: 2 (acque scarico/superficiali), z-score ok

• 2019: 11 (acque scarico/superficiali), z-score ok

• 2020: 6 (acque scarico/superficiali) + 8 (lisciviato), z-score tutti ok



ALTRI PFAAs IMPLEMENTATI:

• PFPA, PFHpS, PFNS, PFDS, PFDoS, PFTrA, PFTeA, PFPeS, 

P35DMHxS, P4MHpA, P5MHpA, P6MHpA, P55DMHxA, P1MHpS, 

P3MHpS, P4MHpS, P5MHpS, P6MHpS

• Gen x ≡ HFPO-DA

• C6O4

• 4:2 FTS, 6:2 FTS, 8:2 FTS (Fluorinated Telomer Sulfonic acid)



INTERVENTI SOSTENUTI DA ADC:

Analisi acque potabili/pozzi per cittadini comuni soci

Interventi su reti e impianti

Predisposizione punti di distribuzione acqua non contaminata (fontanelle 

pubbliche)

Interventi di interconnessione

Completamento sistemi idrici

Estensione rete idrica per utenti non serviti da acquedotto

Investimenti attuali e futuri

INSTALLAZIONE SISTEMI FILTRAZIONE A CARBONI ATTIVI «GAC»

• 2013 (Agosto): Centro Idrico Madonna dei Prati-Brendola 

• 2014 (Marzo): Impianto filtrazione carboni attivi Lonigo

• 2019: Centro Idrico Canove (predisposto per futura filtrazione GAC)

• 2020: Centrale di filtrazione di Montorso



ACIDI PERFLUOROALCHILICI (PFAAs):

RENDIMENTO FILTRI A CARBONE ATTIVO
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PERFLUOROALKYL ACIDS

WHAT DID WE 

LEARN?



PFOA PFOS

PERFLUOROOCTANOIC ACID   PERFLUOROOCTANSOLFONIC ACID



…some chemical and physical data
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…chromatographic retention time…
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…chromatographic retention time…



Solid Phase Extraction (SPE): 



TR – RECOVERY - PRECISION

Analyte Retention time

RECOVERY RSD%
INTERVAL

CONCENTRATION
n = 4 - 7

PFBA 5,7 95 – 101% 4 - 10% 200 - 50000

PFBS 11 85 – 122 % 3 - 7% 200 - 50000

PFPeA 10,2 97 – 115% 3 - 8% 200 - 50000

PFHxA 15 99 – 128 % 2 - 7% 200 - 50000

PFHpA 18,8 97 – 127 % 4 - 14% 200 - 50000

PFHxS 19 92 – 129 % 2 - 13% 200 - 50000

PFOA 21,7 91 – 102 % 2 - 14% 200 - 50000

PFNA 24,1 84 – 106 % 7 - 19% 200 - 50000

PFOS 24,2 75 – 123 % 6 - 20% 200 - 50000

PFDA 26,1 76 – 125 % 10 - 20% 200 - 2000

PFUnA 27,8 76 – 129 % 3 - 14% 200 - 2000

PFDoA 29,3 97 – 121 % 5 - 13% 200 - 2000



SURROGATES MIX

13C4-PFBA
13C4-PFOA
13C4-PFOS

13C3-PFHxS
13C2-PFDA

INTERNAL STANDARD MIX

13C2-PFHxA
13C3-PFBA
13C8-PFOA
13C8-PFOS
13C3-PFBS

13C2-PFDoA



L-PFOS: 499 > 80 (SO3)

Voltaggi: cono = 60V; cc = 39V 
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L-PFOA: 413 > 369

Voltaggi: cono = 16V; cc = 10V 
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PERFLUOROALKYL ACIDS

WHAT 

CRITICAL ISSUES

?



TRANSITIONS AND VOLTAGES
MS file

Analyte Transition Cone voltage (V)
Collision cell 

voltage (V)

PFBA 213 > 169 18 10

PFPeA 263 > 219 15 9

PFOS
499 > 80 60 39

499 > 99 60 39

PFBS
299  > 80 54 30

299  > 99 54 28

PFDA
513  > 219 20 16

513  > 269 20 16

PFNA
163 > 219 20 18

163 > 169 20 16

PFHpA
363 > 119 16 20

363 > 169 16 16

PFHxA
313 > 119 16 17

313 > 269 16 10

PFUnA
563 > 219 20 20

563 > 269 20 18

PFOA
413 > 369 16 16

413 > 169 16 10

PFHxS
399 > 80 40 40

399 > 99 40 40

PFDoA

613 > 169 25 15

613 > 319 25 15

613 > 569 25 15



PFOS ISOMERS: CHROMATOGRAFIC PROFILE
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PFOA ISOMERS: CHROMATOGRAFIC PROFILE
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MRM TRANSITIONS:

QUALIFICATION AND QUANTIFICATION

PFOA ISOMERS

413 > 369

413 > 169

+

413 > 119

413 > 219

PFOS ISOMERS

499 > 80

499 > 99

+

499 > 169

499 > 330

499 > 280



PFOS TRANSITIONS

P5-MHpS
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PFOA TRANSITIONS
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PFAAs

SOLUTION?

AQUEOUS SAMPLE 100%



AMPHIPHILIC MOLECULES



CONCENTRATION

PERFLUOROALKYL CHAIN LENGHT

TEMPERATURE

Na+ CONCENTRATION (ANIONIC T.)
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PFAAs        AMPHIPHILIC MOLECULES
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SURFACE ACTIVE AGENTS







AMPHIPHILIC MOLECULES 

TURBIDITY – SOLIDS IN SUSPENSION
ADHESION

PFAAs

AGGREGATES - ADSORPTION 

REPRESENTATIVE SAMPLE VOLUME

(ng/L!!)



SAMPLING?

PFAAs



CONSERVATION – PFAAs SOLUTION STABILITY

PFOS

PFNA

PFDA

PFUnA

PFDoA

con Met-OH ≥ 30%

conservazione T ≤ 6°C



SPE

RECOVERY

ANALYTICAL 
TIME

CLEAN-UP

QL

DIRECT INJECTION

SOLUTION?

MATRIX EFFECT

SOLIDS

VISCOSITY
DENSITY
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