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 The  Int e rna t iona l Union of Pure  and Applie d Che mis t ry (IUPAC) is  t he  world authorit y on 
digit a l s t andards  in che mis t ry; che mica l nome ncla ture  and t e rminology, inc luding t he  
naming of ne w e le me nt s  in t he pe riodic  t able ; on s t andardize d me thods  for me as ure me nt ; 
and on a tomic  we ight s . Founde d in 1919 , IUPAC has  be e n c re a t ing t he  common language  of 
che mis t ry for more  t han a  ce ntury.

 IUPAC is  a  le ade r in t he  provis ion of obje c t ive  s c ie nt ific  e xpe rt is e  for t he  re s olut ion of c rit ica l 
globa l is s ue s  t ha t  involve  e ve ry as pe c t  of che mis t ry, a ll of which have  s oc ie t a l impact . Our 
s c ie nt ific  work is  conduct e d la rge ly t hrough a  formal proje c t  s ys t e m, in which propos a ls  from 
che mis t s  a round the  world a re  pe e r-re vie we d and, if me rit orious , a re  approve d and 
s upport e d. In addit ion, IUPAC is  involve d in a  wide  range  of dive rs e ac t ivit ie s tha t  ult imate ly 
impact  both t he  che mica l profe s s ion and s oc ie ty as  a  whole .

 IUPAC unit e s  che mis t s  worldwide  and we  fulfill our mis s ion by fos t e ring s us t a inable  
de ve lopme nt , providing a  common language  for che mis t ry, and advoca t ing t he  fre e  
e xchange  of s c ie nt ific  informat ion.

We are IUPAC – International and Unique, 
advancing Pure and Applied Chemistry worldwide!

https://iupac.org/
https://iupac.org/what-we-do/periodic-table-of-elements/
https://iupac.org/who-we-are/our-history/
https://iupac.org/what-we-do/projects/
https://iupac.org/what-we-do


Nations Affiliated with IUPAC (https://iupac.org )
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The IUPAC’s Organization (https://iupac.org )
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IUPAC’s Divisions and Standing Committees ( https://iupac.org )
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IUPAC’s Project System ( https://iupac.org/projects )
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The Mole Definition Project
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The Hydrogen Bonding Project
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The Halogen Bonding Project
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IUPAC Recommendations
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PFAS. The Need for a unifying terminology
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 Se ve ra l de finit ions  of PFAS are  in us e . 

 The  Europe an Che mica l Age ncy (ECHA) us e s  OECD one  tha t  de fine s  PFAS as  
“s ubs t ance s  conta ining a t  le as t  one  a lipha t ic  CF2 or CF3 e le me nt”. 

 The  U.S. Environme nta l Prot e c t ion Age ncy de fine s  PFAS as  “pe r- and 
polyfluorina t e d s ubs t ance s  t ha t  s t ruc t ura lly conta in t he  unit  R–(CF2)–C(F)(R1)R2. 
Both t he  CF2 and CF moie t ie s  a re  s a tura t e d carbons  and none  of t he  R groups  (R, 
R1, or R2)  can be  hydroge n.”

 Trifluoroace t ic  ac id (CF3CO2H) is  a  not able  e xample , as  it  is  cons ide re d a  PFAS by 
ECHA but  not  by the  U.S. EPA.

We are IUPAC – International and Unique, 
advancing Pure and Applied Chemistry worldwide!
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Chem. Asian J. 2025, e202500127.

“highly fluorinated aliphatic 
substances that contain one or more 
carbon (C) atoms on which all the 
hydrogen (H) substituents (present in 
the nonfluorinated analogues from 
which they are notionally derived) 
have been replaced by fluorine (F) 
atoms, in such a manner that they 
contain the 
perfluoroalkyl moiety CnF2n+1–.”

-CF2-
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Chem. Asian J. 2025, e202500127.

“fluorinated substances that 
contain at least one fully 
fluorinated methyl or 
methylene carbon atom 
(without any H/Cl/Br/I atom 
attached to it), i.e., with a few 
noted exceptions, any chemical 
with at least a perfluorinated
methyl group (–CF3) or a 
perfluorinated methylene group
(–CF2–) is a PFAS.”

CF3-X



IUPAC project no. 2024 -006 -3-100 (https://iupac.org )
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https://iupac.org/


IUPAC project no. 2019-029 -1-600 (https://iupac.org )
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https://iupac.org/


Timeline of the PFAS Terminology Project

17/04/2025 P. Metrangolo 17

 2-ye ar dura t ion.
 Bi-monthly me e t ings  of t he  Tas k Group.
 The  Tas k Group me mbe rs  cons ide r t he ms e lve s  as  s poke s pe rs ons  in charge  of advancing 

the  s ubje c t  of PFAS de finit ion and c las s ifica t ion, for t he  be ne fit  of t he  worldwide  
community of s c ie nt is t s , indus t rie s  and re gula tory age ncie s  t ha t  a re  working in t he  fie ld.

 The  Tas k Group me mbe rs  will a t t e nd t he  major int e rna t iona l me e t ings  and confe re nce s  
de dica t e d t o PFAS, fluorina t e d che mica ls , and fluoropolyme rs . The s e  e ve nt s  will 
re pre s e nt  t he  mos t  re le vant  opportunit ie s  for an e ffe c t ive  and focus e d dis s e mina t ion of 
re s ult s .

Official Start

June 26, 2024

Kick -off Meeting

November 15, 2024

1st Workshop

December 5, 2024

1st Draft Report

July 12-15, 2025

Submit final reco

June , 2026

We are IUPAC – International and Unique, 
advancing Pure and Applied Chemistry worldwide!
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Guiding principles for PFAS terminology:

(i) consistent with existing IUPAC definitions, 
(ii) simple as possible, 
(iii) based on chemical structure (and eventually physical 
properties, not biological effects), 
(iv) consistent with generally accepted chemical 
nomenclature,
(v) self-consistent.

We are IUPAC – International and Unique, 
advancing Pure and Applied Chemistry worldwide!
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FLUORINATED

SUBSTANCES

COMPOUNDSELEMENT

FLUORINATED ORGANIC 
COMPOUNDS

Per-fluorinatedPoly -
fluorinated

Mono -
fluorinated

≥ 2 F
(di-, tri-, tetra-, …)

All C-H replaced by C-F 
(except for functional

groups)

HN

O N
H

O

F

5-fluorouracil

F

fluorobenzene

FLUORINATED 
INORGANIC 

COMPOUNDS

F2

What is a substance?
A substance is a chemical element 
and its compounds in the natural 
state or the result of a 
manufacturing process (ECHA).

SF6



17/04/2025 P. Me t rangolo 20

Source: A. Burrows, J. Holman, A. Parsons, G. Pilling, G. Price, Chemistry 3, Oxford University Press, 2009.

HYDROCARBONS

AROMATIC
Cyclic  compounds  

conta ining be nze ne  
and re la t e d rings

ALICYCLIC
Cyclic  compounds  t ha t  a re  

not  a romat ic

UNSATURATED
Cyclic a lke ne s

CnH2n-2

SATURATED
Cyclic a lkane s

CnH2n

ALIPHATIC
Compounds tha t a re  not cyc lic

and not aromat ic

UNSATURATED
Ope n-cha in a lke ne s (CnH2n)  

and a lkyne s (CnH2n-2)

SATURATED
Ope n-cha in a lkane s

CnH2n+2

Keeping the standard hydrocarbons’ classification (see above) as a reference, we can establish an 
analogous classification for PERFLUORINATED ORGANIC COMPOUNDS: 
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PERFLUOROCARBONS

AROMATIC
Cyclic  compounds  conta ining 

be nze ne  and re la t e d rings

ALICYCLIC
Cyclic  compounds  t ha t  

a re  not  a romat ic

UNSATURATED
Cyclic pe rfluoroa lke ne s

CnF2n-2

SATURATED
Cyclic

pe rfluoroa lkane s
CnF2n

ALIPHATIC
Compounds tha t a re  not cyc lic

and not aromat ic

UNSATURATED
Ope n-cha in 

pe rfluoroa lke ne s (CnF2n)  and 
a lkyne s (CnF2n-2)

SATURATED
Ope n-cha in 

pe rfluoroa lkane s
CnF2n+2

F
F

F F

F
F

F
F

FF

F
F

perfluoro-cyclohexane

O

OH
F

F

F

trifluoroacetic acid

HO
F

F
F

trifluoromethanol

F
F

F
FF

F F

FF

F F

F
F

F

perfluorohexane

F
F

F

F
F

F

hexafluorobenzene

O

OH

F
F

F
F

F

pentafluorobenzoic acid
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PERFLUOROALKYLGROUP = -CnF2n+1

ex. trifluoromethyl group ( -CF3)
ALKYL GROUP =  -CnH2n+1
ex. methyl group ( -CH3)

ALKENYL GROUP
ex. vinyl group ( -CH= CH2)

PERFLUOROALKENYL GROUP
ex. perfluorovinyl group ( -CF= CF2)

ALKYNYL GROUP
ex. ethynyl group ( -C≡CH)

PERFLUOROALKYNYL GROUP
ex. fluoroethynyl group ( -C≡CF)

Blue Book
Nomenclature of Organic Chemistry:

IUPAC Recommendations and Preferred Names 2013,
by Henri A Favre and Warren H Powell

RSC Publishing, 2014 [ISBN 978-0-85404-182-4];
https://doi.org/10.1039/9781849733069

https://doi.org/10.1039/9781849733069
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Blue Book
Nomenclature of Organic Chemistry:
IUPAC Recommendations and Preferred Names 2013,
by Henri A Favre and Warren H Powell
RSC Publishing, 2014 [ISBN 978-0-85404-182-4];
https://doi.org/10.1039/9781849733069

https://doi.org/10.1039/9781849733069
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PERFLUOROALKYL SUBSTANCE: Any organic substance having either a molecular formula C nF2n+2, 
i.e. , a perfluoroalkane , or containing at least one C nF2n+1 or saturated C nF2n moiety (n ≥1), i.e. , at 

least one CF3- or -CF2- bound to functional groups.

( i.e. , PERFLUOROALKYL SUBSTANCES ARE A SUBSET OF POLYFLUOROALKYL SUBSTANCES)

POLYFLUOROALKYL SUBSTANCE: Any alkyl substance having in its structure nF atoms with n ≥2. 

MONOFLUOROALKYL SUBSTANCE: Any alkyl substance having in its structure only one F atom. 

My personal opinion:
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3) Closed loop handling and recovery, also considering mineralization.
PFAS are NOT “forever chemicals ”.

2) Efficient filtration materials for PFAS removal from soil, water, air. 

1) Ultrasensitive detection methods, needs for calibrated standards. 

Research Priorities in PFAS:
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27

www.s uprabionano.e u@SupraBioNanoLab @Pie rMe t ra

27

The Project EU HORIZON-CL5-2023-D2-01- RENOVATE “A circular and chemistry-neutral 
approach for recycling and recovery of battery waste feeds” is gratefully acknowledged.

http://www.suprabionano.eu/


Contacts

Dept . Chem., Mater. & Chem. Eng. «Giulio Nat t a»
Polit e cnico di Milano
Via  L. Mancine lli 7 – 20131 Milano, It a ly
02 2399  3041
pie range lo.me t rangolo@polimi.it
www.polimi.it

Thanks for your attention

http://www.polimi.it/
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