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Preface

The Norwegian policy and goal is to eliminate tise and emissions of chemicals
that cause injury to health or environmental damagese chemicals shall be
completely eliminated before 2020. Therefore, tlevidgian Pollution Control
Authority (SFT) has commissioned a survey carriedby Swerea IVF (Sweden)
that aims to identify and quantify the consumptiasges and occurrence of PFNA
in Norway with a certain focus on import of consuraed industrial products that
may be sources of PFNA. The overall aim for SFD iprioritize increased
awareness and risk reduction for health and enwisan related to perfluorinated
substances, among them PFENA and its precursors.

This report outlines relevant perfluorinated praduand possible user companies
of these products that were surveyed as potemtiates of PFNA in Norway.
PFNA is present in low concentrations in consunmer iadustrial products such
as coated and impregnated textiles, carpets, pepaning agents, paints and
lacquers and similar commercial products.

The conclusions and results from this study arg tha

« There are a wide range of volatile PFNA precursioas may enter
Norway origin from manufacturing plants in sevgratts of the world or
from imported or manufactured products used in Ngrgince there is no
production of perfluorinated substances in Norway.

* Approximately 40.000 companies in various sectofdorway were
identified to be potential users of perfluorinapgdducts

* From the latest OECD survey and overview from 20Didlentified
perfluorinated precursors and intermediates, 192/4°Felated substances
were identified as potential sources to PFNA.

* Of these 152 PFNA related substances, 30 substammresdentified in
229 products in the Norwegian Product Registepnteg to be used in a
total amount of 1.6 kilograms. The explanationhi$ {ow volume
reported is partly that neither PFNA nor any of idtentified precursors
are classified as hazardous in Directive 67/548/EEC

« Knowledge of PFNA content in products is in genéal among
producers and users.

» There are still data gaps concerning the extense$ and “real” substance
content in industrial and consumer products thatlrie be further
investigated. This is mostly caused by limitedamkl of information from
industrial users and manufacturers of PFNA relatdzbtances.

Swerea IVF, Sweden, November 2009
TA-2562/2009
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Summary

Perfluorinated chemicals are extremely versatitka@e used in a variety of
industrial and consumer applications and prod&dsne of these perfluorinated
products contain or release perfluoroalkyl carbated (PFCAs), among them
perfluorononaoic acid (PFNA). PFNA is describea@ ifew literature sources as
being persistent and better described in literaaisrevidely spread in man and
environment. Some of the polyfluorinated produkitmywn as PFNA-precursors,
can be degraded to PFNA in the environment.

In context to Norwegian policy, the discharges efflporinated substances
should be significantly reduced by 2010 and congpjetliminated before 2020.
Therefore the Norwegian Pollution Control Author{8FT) has commissioned
Swerea IVF (Sweden), to perform a survey that domdentify and quantify the
consumption, uses and occurrence of PENA in Norwati, a certain focus on
import of consumer and industrial products that f@ources of PFNA since
there is no production of fluoro chemicals in Noywa

This report outlines relevant perfluorinated praduand possible user companies
of these products that were surveyed as potemtiabes of PFNA in Norway.
Since the Norwegian market is complex, prioritreghie selection of relevant
products and companies for a survey were necefwattye source identification
and quantification of PFNA in Norway. For the deteration of the quantities of
relevant products on the Norwegian market and dnepanies that trade these
products, a substantial search in the Norwegiaditaegister was performed.
The search was based on the current publishecowensithe OECD preliminary
list of Perfluorinated Substances from August 2@@Tich cover around 1000
fluorinated substances. From this list 152 subssititat may degrade into PFNA
have been identified. In addition a search in toew¢gian product register at
SFT found 30 substances of these 152 identifiedupsers in the OECD
preliminary list from 2007 that may possibly be dis® chemical products in
Norway. However, the total amount reported for &h88 substances in the 229
products where it occurred was 1.6 kilograms. Btgamation of this low volume
reported is partly that neither PFNA nor any of 182 precursors are classified as
hazardous in Directive 67/548/EEC

The study of use and occurrence has included a euailsearches in different
library, database and literature sources. The deated uses are mainly as
surfactants and surface treatment agents and dld@grgroups that are known
today to contain PFNA is mainly water and dirt fégece treated textiles such as
clothing and home textiles, but also as non-stieted cookware and dental care
products. The main conclusion that can be drawm fitus study is that there is
little knowledge about many of the PFNA relatedstahces, including PFNA
precursors that are probable high volume cheminalse EU.

A parallel search was conducted in the Nordic BessrKey by D&B
(www.nordicbusinesskey.comipdated in the beginning of 2009. This database
covers registered companies in Norway, and amoeggethpproximately 40.000
companies in various sectors were identified tpdiential users of
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perfluorinated products. Since a direct contachwait these companies was a
time consuming and unrealistic task, only a few panies in each sector were
contacted selected to their size (turnover and murabemployees) of relevant
companies, or if they already were known from prasistudies as users of
perfluorinated products. It was also recommendeadédntify companies that are
positioned early in the Norwegian distribution e¢hauch as importers and
distributors.

In this survey a range of impregnated consumerymiscand cleaning agents have
been identified as potential sources of perfludgadasubstances and consequently
as potential sources of PFNA into Norwegian socaety environment. The
information from contacted manufacturers of fotamee, outdoor clothing

support that these consumer products may be aesotiperfluorinated
substances. Other consumer products like greadgmpeper seem, in Norway, not
to be manufactured with perfluorinated substantks does not exclude the
possibility that the same products imported to Ngnmay not be potential
sources of PFNA. Most of the companies did not g®the project team with
sufficient data within the fields of wholesale aethil sale.

This survey describes a range of quantitative dat&erning consumer products
and historical data of possible indirect and diesoissions of PFNA from
manufacturing use and processing of perfluoringteducts in Norway. Due to
the lack of sufficient data, this study cannotydksess the relative importance of
either manufactured or imported consumer articdde$FNA exposure in

Norway. However there is no doubt that there aterg@l sources of PFNA,
either long range transport into Norway or emissifsom products used in
Norway.

It is strongly recommended to have a continuousyiol-up of the current
emission sources and fate of perfluorinated substimto the Norwegian
environment in order to support future prioritizatiand risk reduction measures.

This data gathered in this study, taking into aot@ll identified data gaps and
the sometimes limited information available carsbpportive and serve as a
guideline for the future work of assessments ofdartgnt potential sources to
PFNA and other perfluorinated substances in Norway.
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1 Introduction

1.1 Background and purpose

The Norwegian policy and goal is to eliminate tise and emissions of chemicals
that cause injury to health or environmental damagese chemicals shall be
completely eliminated before 2020 which is statethe so-called one generation
target report (State of Norway, 2006-2007). In toatext the Norwegian
government wishes to improve knowledge of a widgesof potential toxic
perfluoro carboxylic acids (PFCA), among them perfononanoic acid (PFNA),
and find out whether they are just as dangeroyp&dhiiorooctane sulfonate
(PFOS), which is banned in EU and several othentrms and regions

worldwide due to its known hazard characteristickuman health and the
environment.

With this background the Norwegian Pollution Coh#&athority (SFT) has
issued an action plan for 2008-2010 to prioritizeréased awareness and risk
reduction for health and environment related tdlperinated substances (SFT,
2008).

SFT has therefore commissioned a survey carriethypBwerea IVF (Sweden)
that aims to identify and quantify the consumptieses and occurrence of PFNA
in Norway with a certain focus on import of consurard industrial products that
may be sources of PFNA. There is no productionuaird chemicals in Norway.

1.2 Project methodology

The methodology used for the product survey is

» Identification of relevant business sectors andaxirwith major companies
in Norway or importers to Norway within the followg sectors.
Impregnation of packaging (paper/cardboard)

Impregnation/surface protection of clothing, fooaneugs, carpets, and
furniture based on leather or textile fabrics

Cleaning agents, waxes and polishes for cars aodsf|

Waxes for skiing

Paints and varnishes

Oil and mining industry

Photo industry

Electric and electronic parts manufacturing

Aviation hydraulic fluids

Pesticides

Medical devices

Metal plating

Fire fighting foams

O O

O O0OO0OO0O0O0OO0OO0O0OO0oOOo
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« Identification of relevant companies operating iorhay through the Nordic
Key business database updated in the beginninQG¥ @Nordic Key
business database, 2009he largest and the most relevant companies and
branch organisations operating in Norway that migghpotential users of
PFNA are contacted primarily by personal contabb(e interviews)
supplemented by e-mail correspondence.

» Parallel search and cross assessment in the N@w@goduct Registry, the
preregistration database of ECHwithin REACH, the SPIN databdsand
other significant databases compiled with the esiten“Lists of PFOS,
PFAS, PFOA, PFCA, related compounds and chemibatsntay degrade to
PFCA” issued by the Organization for Economic Cevagion and
Development (OECD) on 2of August, 2007 (OECD, 2007). If later
versions of lists are published by OECD duringghgect, complementary
compiling will be compared to these relevant dasabanentioned.

e All the important major international producerspeffluorinated compounds
are contacted primarily by personal contact (photerviews) supplemented
by e-mail correspondence. These are DuPont, 3MhiABkass, Clariant
International, Daikin, and Dyneon.

2 Chemistry

Fluorochemicals, of which perfluorinated carboxymids (PFCAS) are a sub-
group, do not occur naturally. They have been naatufed for 50 years and
represent a large and complex group of organictanbss with unique
characteristics that are extremely versatile amd s a variety of industrial and
household applications.

Presently the knowledge of the exact chemical caitipos in articles and
preparations of perfluorinated compounds is vanytéd.

Recent years of research have substantially improue knowledge of this wide
range of poly- and perfluoroalkylated substancéA@) and their uses, but there
is lot still a to explore concerning their uses acdurrence in the environment.

The main characteristics of polyfluorinated compasiare the replacement of
most hydrogens by fluorine in the aliphatic chamicture. Some of these organic
fluorine compounds are known as perfluorinated cvimeans that all hydrogens
have been replaced with fluorine with a large \wgrad chemical forms and
structures. Due to the diversity of fluoro orgasubstances it is important to
understand the developed chemical terminology. & ersns are described in
annex 1 in this report.

! http://apps.echa.europa.eu/preregistered/preteegissub.aspx
2 http://195.215.251.229/fmi/xsl/spin/SPIN/maininfsl?-db=SPINstof&-lay=SpinNavn&-
max=1&-findall
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The chemical structure of PFNA contains a perfluaied carbon chain with eight
carbons connected to a carboxylate group (RCO

F FF FF FF F

FFFFF FF F o

Figure 1 The chemical structure of perfluorononanoic acid.

There are sparse physical data of PFNA publiclylabi in literature, but as a
higher homologue to the much more studied PFOANag assume that the
physical properties of PFNA are close to thoseF®DR (SFT, 2007). If this
assumption is in order, PFNA is probably a stroragéd than PFOA that has a
pKa value below 2.5

This is also supported by one published data opieevalue of 0.3 (Sinclair,
2007).

A probable equilibrium reaction for the disso@atiof PFNA to PF Nin the
environment is shown below.

Equilibrium
CR(CF,);CO0 + H" < CR(CF,);COOH
PEN PENA

Majority Minority

2.1 Production processes of fluoro chemicals

Commercially important perfluoroalkylated substanoé the R-X type (where
Rr is a perfluorinated alkyl group, and X is any ditbent) are produced by one
of two general approaches:

A. Organic compounds with the carbon skeleton efdésired product are
subjected to electrochemical perfluorination preesgo produce the target
molecule.

The commercially operated perfluorination processes

e electrochemical fluorination, (ECF)

» cobalt trifluoride mediated fluorination (CTMF) \wielemental fluorine
» direct fluorination with elemental fluorine

B. The perfluoroalkyl skeleton of the target moleds constructed using a
perfluorinated "building block" containing some guotially useful functional
group as in the telomerisation technologies. Thetnmportant "building blocks"
are the low molecular weight perfluoroolefins ahdit derived perfluoroalkyl
iodides. (Peter Fisk associates, 2001).
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2.1.1 Electrochemical fluorination processes

Direct fluorination, “electro-chemical fluorinatibn (ECF), reaction for the
formation of PFOSF is shown below:

CgH17SOCI + 18 HF - CgF17SOF + HCI + by-products

Note: Example with fluoroacid above. If HF is regda with an alcohol or phenol
the corresponding sulfonic ester is formed. If asicre added corresponding
sulfonic amides are formed etc.

In the ECF process, all hydrogens are replaceduayifie in a radical reaction.
The ECF process yields 10-30% branched isomershasdinherent lack of
selectivity in respect to the position of fluoriiat resulting in a wide range of
fluorinated products and by-products.

Through the ECF process initially perfluorinate¢psonyl- and carbonylfluorides
or the corresponding amides are manufactured. €Huprinated sulphonyl- and
carbonylfluorides or corresponding amides are ottt as such on the market but
are primarily used as important intermediates for the manufactir different
fluorpolymers and further converted monomers (Sigkliet al, 2004), (Poulsen et
al 2005).

2.1.2 PFNA formation in the ECF process

The production of PFOS derivatives from linear &fgecursors using ECF is not
a clean process but instead gives complex mixthigscontain approximately
86% PFOS. This process also produces homologueB@As and sulphonates
(PFSAS). Recent studies show that PENA is amongidger impurities in a
commercial mixture of PFOS and is likely producednly the ECF process in
measurable quantities. (Arsenault et al 2008).

A likely source for the formation of PFNA is thrduthe chemical intermediate
N-Alkylperfluorooctanesulphonamidoethanol (FOSEkg figure 2 below (Kissa
2001).Conclusively it is likely that PFOS related produate indirect sources to
emissions of PFNA when used as articles and prepasa
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Electro-chemical fluorination (ECF) cells
(Octanesulphonyl fluoride + HF + electricity)

!

Perfluorooctanesulphonyl fluoride (PFOSF)
(Chemical intermediate)

l

N-Alkylperfluorooctanesulphpnamidoethanol (FOSE) PFNA as an
impurity from
ECF production

(Chemical intermediate) >

v
Perfluorooctanesulphonic acid (PFOSA) PFNA formation
through (Chemical intermediate) atmospheric
transformation

v
N-Alkylperfluorooctanesulphonamide (FOSA)
(Chemical intermediate)

Figure 2 ECF chart will probably indirect formation of PENifom
perfluorooctylsulfonamido alcohols (PFOSAS).

2.1.3 Telomerisation processes

A second process used to manufacture perfluorir@egpounds is by the
telomerisation process. The telomerisation proaasslecule, called a telogen
reacts, with two or more unsaturated moleculebénethylene family, called
taxogens. The principal reaction is:

YZ + nA > Y- (Ay-Z

Telogen Taxogen Tedom

When pentafluoroethyl iodide (telogen) as an exangpleacted with
tetrafluoroethylene (taxogen) straight, short ctieefomers” are with the general
formula: F[CRCF,],l wheren is between 4 and 8 (Kissa, 2001).

The telomerisation process yield only linear, egarbon number substances as it
Is practiced commercially.

There are two commercially operated telomerisafioocesses (preparation of
linear polymer chains of limited and relatively shiength) used for producing
highly fluorinated compounds, referred to as:

Aeldmer iodide process

Beldmer alcohol process

Telomer iodidetechnology is by far the most important. It is dxhson
pentafluoroethyl iodide as the telogen reactinghwdt fluoroolefin, usually

10



TA-2562/2009 Swerea IVF-Project report 09/46

tetrafluoroethylene which is described below.

CoFsl + 3 GF4 —» GgF17l - CgFi7-surfactants

2.1.4 PFNA formation in the telomerisation process

Fluorotelomer alcohols are manufactured in thenmvelasation process as
described above. These telomer alcohols are wkatitl may be transported over
vast geographical areas with an influence of atmesp transformations etc.

A model of the North American continent for flucgtmer alcohols emitted from
the entire life-cycle has been published (Yarwebdl 2007). Similarly Ellis and
research colleagues have shown the atmosphergfdraration of 8:2
fluorotelomer alcohol (8:2 FTOH) yields PFNA, whicbuld in this sense mean
that the telomerisation process may be indirectcgsufor PENA. (Ellis et al
2004).

3 Historic production and emission sources of
PFNA and related compounds

PFNA has been manufactured since about 1975 byzitveolysis of
fluorotelomer olefins and has been used princigaliyhe form of ammonium salt
as an essential surfactant for the manufacturkiofdpolymers such as
polyvinylidinfluorid (PVDF). There are some manuiaers that apply the ECF
process for commercial production of perfluorinasetistances. In China there
are 15 plants reported that manufactured approri;m@00 tonnes PFOS
precursors in 2006 for export to Brazil, Japan Bd(Jiang, 2009).

Ammonium perfluorononanoate is manufactured pritpami Japan by oxidation
of a mixture of linear fluorotelomer olefins (FTQs)the corresponding odd
numbered PFCAs. The simple raw material is 8:2rtedomer olefin (8:2 FTO).
Patent citations also indicate fluorotelomer iodideboxylation as a process for
APFN production. The starting fluorotelomer or ibelidictates the resulting
PFCA composition. APFN production is believed todatarted in 1975 and
probably continues today. Estimated annual prodoatf APFN in 2004 was
between 15 and 75 tonnes, where estimated emigsi@mvironment are around
10% of the annual production. Based upon APFN prtdio from 1975 to 2004
estimated global emissions from APFN manufactueebatween 70 and 200
tonnes (PERFORCE, 2004).

Prevedouros et al. (2006) summarized through modethe recent and the
historical global use of fluorinated chemicalsthe last 50 years, distinguishing
between direct and indirect sources of fluorinatieemicals.

Typical direct sources are represented by the naatwife of fluorochemicals and

fluoro treated articles and typical indirect sogreee emissions from fluoro
treated articles and disposed fluorochemical pegfmars.

11
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The same research group published a model footigeterm (1950-2050) global
fate of fluorinated chemicals by composing an ahiglobal-scale mass balance
model to evaluate identified direct emissions obfinated substances from
manufacture and use that could account for obsarerdentrations of these
substances in the environment.

Using this model, cumulative global emissions lestw2005 and 2050 are
predicted to be at least 80% lower than the estichatimulative emissions
between 1950 and 2004 (Prevedouros et al., 2006).

According to the model calculations done by th&egrch group, the contribution
of indirect sources is expected to decrease batbsolute numbers and relative
to direct sources within the year 2050 (Prevedoat@s., 2006).

3.1 International activities

There is international ongoing research to learrenabout sources, fate, and
pathways of exposure to PFCs. Furthermore, thevarellel research on reactive
PFC intermediates for potential toxicities, idantfion and exploration of the
properties of perfluorinated phosphate acids (PFRAd other per- and poly-
fluorinated chemicals. Research is also on-goindegradation of fluorinated
polymers, a large potential source of PFCs prodacti

The Organization for Economic Cooperation and Dawelent (OECD) reviewed
progress in the sense to identify and explore ptigseof reactive PFC
intermediates and precursors followed by recommtgmuaas a result of the 2006
Workshop on Perfluorocarboxylic Acids (PFCAS) amddarsors.

As a result of the OECD workshop in 2006, a revigWi& of at that time globally
existing and identified PFC intermediates and misang were issued in 2006. An
update was issued in 2007 (OECD, 2007), basedrtieresaurvey results along
with plans for a near term updated survey sooretoifzulated for completion
probably before the end of 2009.

Notable feedback showed a dramatic decline in prioalu volume of PFOS from
2004-2006, while volumes of PFCA precursors incedag 2009 survey will
endeavour to collect more reliable data on the ycdn and use of PFCs,
including information from producers on environnmedneleases of targeted
substances from manufacturing and the contentrgéted substances in products.
The OECD was further encouraged to follow-up onitamlthl recommendations,
particularly to engage non-participating countireghis work, and to also
consider how its work might inform or be coordirthteith the Stockholm
Convention secretariat.

In February 2009 the OECD hosted a workshop comgginternational action
for better international management and understgnafi PFCs. The Workshop
highlighted risk management activities across gowvents. A number of common

12
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features could be found with several regulatoryoast for instance, with respect
to restrictions and exemptions or derogations éotain essential uses where
alternatives may not currently exist. Programmes aidicated that additional
research and monitoring was ongoing in several w@sto inform assessments
and future potential actions and safer alternatiesontext an internet platform
on sustainable (“green”) chemistry will soon betpdsalong with harmonized
bioaccumulation test methods for PFCs that wilhbsted by OECD. (OECD
2009)

3.1.1 USA

On January 252006, the US EPA invited eight major fluoropolyraed telomer
manufacturers to participate in a global stewagphbgramme on perfluorooctanoic
acid (PFOA) and related chemicals. Participatingganies were asked to commit to
reducing PFOA and related chemicals from facilityigsions and in product content
by 95% no later than 2010, and to work toward elating PFOA from emissions
and in product content no later than 2015. All eighmpanies, Arkema, Asahi, Ciba,
Clariant, Daikin, DuPont, 3M/Dyneon, and Solvayeas, submitted letters of
commitment to the PFOA Stewardship Program by tlaeckl 1, 2006 deadline (US
EPA 2006).

Each of the eight companies expressed supportdgtotel stewardship programme
addressing reductions in PFOA, PFOA precursor ctesyiand related higher
homologues from both emissions and product contgmth include emission, fate
and occurrence of PENA. Participation in the stelslaip programme is in addition to
a company's existing commitments to the Agency. faomes also expressed their
general commitment to continue their ongoing redean the sources, pathways of
exposure, and potential risks of these chemicals.

At the moment U.S. EPA is conducting research tmmter biodegradation,
toxicology and pharmacokinetics, and analyticahtegues including aged article
analysis. EPA has also issued provisional healtisades for PFOA and PFOS
to protect against potential risk from exposurénegse chemicals through drinking
water.

3.1.2 Canada

Canada showed cases on how assessments to date nbtified substances with
alternative chemistries have not been suspectkd toxic under their authorities.
No specific actions on PFNA are addressed (OECD9R0

3.1.3 Australia

Australia relayed how safe handling and use infeionavere provided in
Material Safety Data Sheets (MSDS) and also shasdts of a hazard
assessment with potassium perfluorobutane sulfdR&BS), a four-chain length
carbon compound. This assessment led Australiaweldp definitions of and
limit uses to non-dispersive applications, simitarestrictions in EPA consent
orders with companies. No specific actions on PRX&Aaddressed (OECD,
2009).

13
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3.1.4 EU

In 2008 the European Commission (DG Enterpriseladdstry) carried out a
survey of PFOA and related substances and exer@si©® where a
questionnaire, see appendix 4, addressed to EUfawnrers, importers and
suppliers of these perfluorinated substances ticitde higher homologues such
as PFNA.

The objective of this study is to collect infornmatito assess the risks to workers,
the environment and consumers and the potentiag-®@onomic impact of
possible restrictions on the marketing and useF@ 4 (and related compounds)
with a view to advise on whether derogations cdnggustified for certain uses of
PFOA and related compounds.

This study will also include an evaluation of thematives to PFOS for those
uses, exempted by the restrictions such as phatsgghotographic coatings,
hydraulic fluids for aviation and chromium electiagng process. This analysis
will help the Commission to monitor the developmehpossible alternatives or
technologies. The study was finalized by the en@abber 2009.

3.1.5 Japan

Japan has conducted extensive environmental motgtgublished an
environmental risk assessment in March 2008, addcd®FOS to its Pollutant
Release and Transfer Register (PRTR) for annualktiag. No specific actions
on PFENA are addressed. (OECD, 2009).

3.1.6 China

China has experienced increased production of Rf@Sursors as a result of
withdrawal of PFOS production from U.S. and Euraopeaarkets and is therefore
implementing EU requirements for PFOS and PFOSupsecs in certain
applications. Noted challenges include test methoalstrolling market demand,
risk management, alternative technologies, inctasklic awareness and
guidance for industry. Strengthening cooperatiorapacity building, import and
export figures and health effects were some obtlggestions discussed by the
OECD workshop in February 2009. (OECD, 2009). Hosveno specific actions
on PFNA are addressed.

Since early 2009 the OECD has currently a survelemmay addressing PFNA.
The deadline for responses by patrticipants to OB@B 30 September 2009 and
the survey report will be completed by New Year 200

3.2 Producers of PFNA and related compounds

The real proportions of direct and indirect sowgn@ssions of fluoro chemicals
are not fully known. The US EPA Stewardship progrenwhich is mentioned
and shortly described in chapter 3.2.1, has kegibpols ofemissions, fate and
occurrence of PFOA and higher homologues inclu@RdA. The protocols include
informationfrom the 8 major chemicals producers worldwidesif005. (US
EPA 2006)
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These major manufactureespresent more than 98%f the global annual
production of perfluorinated chemicals and fluordgpters. However there are
uncertainties of any annual production of fluorauieals in China concerning annual
production volumes and these potential producktisey exist, are not included in
the US EPA Stewardship programme.

The progress annual reports issued by US EPA coataissions, fate and
occurrence information of the following compounds:

PFOA and its salts
Octanoic acid, pentadecafluoro- (CAS 335-67-1)
Octanoic acid, pentadecafluoro- ammonium salt (G835-26-1)

PFOA precursors
Octane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7, 8,8-heptdtlero-8-iodo- (CAS 507-
63-1)
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,1Gdusgrafluoro- (CAS 678-
39-7)
1-Decene, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10, 1Cddeptafluoro- (CAS 21652-
58-4)
2-Propenoic acid, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10(0eptadecafluorodecyl
ester (CAS 27905-45-9)
2-Propenoic acid, 2-methyl-, 3,3,4,4,5,5,6,6,78/9%9,10,10,10-
heptadecafluorodecyl ester (CAS 1996-88-9)
2-Decenoic acid, 3,4,4,5,5,6,6,7,7,8,8,9,9,10, Hodxadecafluoro- (CAS
70887-84-2)
Decanoic acid, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10, Haditadecafluoro- (CAS
27854-31-5)

Higher homologues
Dodecane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9010],11,12,12-
pentacosafluoro-12-
iodo- (CAS 307-60-8)
Decane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10¢l@icosafluoro-10-iodo-
(CAS 423-
62-1)
Nonanoic acid, heptadecafluoro- (CAS 375-95-1) (RA)
Decanoic acid, nonadecafluoro- (CAS 335-76-2)
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,1G&uzrafluoro- (CAS 678-39-
7)
Decane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8-heptéideca-10-iodo- (CAS 2043-
53-0)
Dodecane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,90t0eneicosafluoro-12-iodo-
(CAS
2043-54-1)
2-Propenoic acid, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10(beptadecafluorodecyl
ester (CAS
4980-53-4)
2-Propenoic acid, 2-methyl-, 3,3,4,4,5,5,6,6,78%3%9,10,10,11,11,12,12

% Personal communication with Robert Buck, Du P@009)
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Table 1 and 2 below show the latest productioneantssion data reported from
these 8 major manufacturers in 2008.

Table 1 Reported Emissions and Product Content of PFOAgURB®IS, and
Higher Homologues from U.S. Operatidns

Company Chemical Releases to all | kg of release | Dispersions Other Telomers (ppm
Category media from FP / kg of (ppm wet- | Fluoropolymer | dry-weight basis,
and Telomer product weight basis) | s (ppm dry- unless stated
Manufacturing produced weight basis) otherwise)
(kg)
For FP
Production:
PFOA and Higher (>0.1-1) kg
Homologues >1,000 - 10,000 /100 kg >500 - 1,000 >70 - 150 Not Applicable
Arkema Precursors Not Applicable
For FP
PFOA and Higher Production: <
Homologues 5,027 1kg/100kg | 100-1,570 0.12 Not Applicable
Asahi Precursors Not Applicable
PFOA 0 kg (total for emissions and product content)
Higher
Homologues 0 kg (total for emissions and product content)
Ciba Precursors 0 kg (total for emissions and product content)
Clariant | proA and PFOA
salts Not Applicable
Precursors Not Applicable
Daikin PFOA <100 None
reported <10 <10 <5
Precursors and
Higher None Not
Homologues <100 reported Applicable | Not Applicable CBI
DuPont | proA and PFOA None
Salts 960 reported 21 kg
Higher None
Homologues Not Reported reported 36 14 None reported
None None
Precursors CBI reported reported None reported 3 kg
PFOA, PFOA salts
and Higher Not
Dyneon/ Homologues 0 0 Applicable | Not Applicable | Not Applicable
3M Precursors Not Applicable
Solvay For FP
Solexis | PFOA, PFOA salts Production:
and Higher 0.161kg/
Homologues 1,000 - 10,000 100 kg 400-450 170-200 Not Applicable
Precursors Not Applicable

4 http://epa.gov/oppt/pfoa/pubs/stewardship/prepdntsf#summary
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Table 2 Reported Emissions and Product Content of PFOAgURB®IS, and
Higher Homologues from Non-U.S. Operations

Emissions Product Content
Chemical Rele.ases toall kg of release | Dispersions Other Telomers (ppm
Company media from FP / kg of (ppm wet- | Fluoropolymers | dry-weight basis
Category and Telomer . ’
VTR product welg.ht (;{pm dry: unless st.ated
(ke) produced basis) weight basis) otherwise)
For FP
PFOA and Production:
Higher >1,000 - (>0.1-1) kg | Not
Homologues 10,000 /100 kg Applicable >70 - 150 Not Applicable
Arkema Precursors Not Applicable
PFOA, PFOA
salts and For FP Negligible
Higher Production: < compared to
Homologues 3,91 1kg/100kg | 5-2,900 18 | precursors
Precursors 2,31 For Telomer Not Not Applicable Average 50%
Production: < | Applicable (range: 0-100%)
Asahi 1 kg /100 kg
PFOA 16 kg (total for emissions and product content)
Higher
Homologues 14 kg (total for emissions and product content)
Ciba Precursors 545 kg (total for emissions and product content)
Clariant PFOA and 1 For Telomer None None reported 2 kg
PFOA Salts Production: reported
2.0E-5kg/
100 kg
Direct <3 For Telomer None None reported 60 kg
Precursors Production: reported
6.0 E-5 kg /
100 kg
Daikin None
PFOA <2,500 reported <100 <120 <5kg
Precursors and
Higher None Not
Homologues <1000 reported Applicable | Not Applicable CBI
DuPont PFOA and None
PFQA salts 1,410 Reported 120 0 21 kg
Higher None
homologues | None Reported Reported None Reported
None None
Precursors None Reported Reported Reported None Reported 3 kg
PFOA, PFOA
salts and For FP
Higher Production: <
Homologues 1,27 1kg /100 kg 8 Not Applicable Not Applicable
Dyneon/3M Precursors Not Applicable
Solvay PFOA, PFOA
Solexis salts and
Higher
Homologues Not Applicable
Precursors Not Applicable
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The annual figures summarized by US EPA in thectdldnd 2 above clearly
show substantial contents and emissions of PFOAagiter homologues,
including PENA from these major production siteswéver, only lump sums of
“higher homologues” are presented in the publionmfation provided by US
EPA on their home pagelt is therefore hard to distinguish which of laijher
homologues reported in the US EPA Stewardship progre are included in the
respective reported sum values from each particig&FC manufacturer.

Since we have no information on international tremées of PFNA, it is hard to
assess which data are relevant for Norway andttier &candinavian countries.
As far as emissions are concerned, parts of tighdrihomologue” emissions,
including PFNA reported to US EPA, may probablyctedlorway and other
Scandinavian countries through long-range trangmexipitationand other water
currents from remote production sites. Due to laickonitoring data of PENA
from these sites makes it impossible to assesspeauific quantities of PFNA
emissions that may occur in Norway.

One of the participating manufacturers in the U\ ERewardship programme,
Solvay Solexis, a world leader in polyvinylidenedtide (PVDF) has a wide
product range in EU. Solvay Solexis produce anttidige chemicals,
semiconductors, oil & gas and pipes & fittings wiitieir market brand SOLEF®
PVDF and additionally “PTFE fine powders and mipawders, Hyflon®
MFA/PFA, PFPE Fluorofluids, Polysulfones, PEEK,rdfiolymers and PVDC
barrier polymers.

In 2005 Solvay Solexis declared several new SOLEPM®F applications are
developing rapidly in other high-end markets, sastenvironmental technologies
— with membranes for water purification or key caments in rechargeable
lithium-ion batteries.

In 2007, Solvay Solexis announced an increasediptbduction capacity for this
specialty fluoropolymer, which is marketed undexr 8OLEF® brand name. The
new capacity expansion will increase Solvay Solexissting PVDF capacity at
its plant in Tavaux (France) by some 30% and whedaed to come on stream
early in 2008.

4  Applications in products of PFNA and
precursors

This chapter gives initially an overview of all glaly known precursors per
August 2007 that may degrade into PFNA (OECD, 200fg overview is then
filtered precursor by precursor through the ECHAregistration list and similar
relevant databases to create a list of PFNA amdea@lsubstances that may occur
on the European and Norwegian market today.

> (http://epa.gov/oppt/pfoa/pubs/stewardship/indemlh
® http://www.azom.com/news.asp?news|D=8435
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Finally a literature survey of published resulnfrchemical analyses on various
relevant industrial and consumer products (seetehdi3) that have been
analysed of their content of sources to PFNA walldescribed.

4.1 PFNA related substances

The basis for the review in this chapter on idesdiforecursors to PFNA is the
OECD lists of PFOS, PFAS, PFOA, PFCA and relatedmminds and chemicals
from 21st of August (OECD, 2007).

This preliminary list contains about 1,000 CAS nersoin total. It is divided in

the following categories:

. Annex 1: List of perfluorooctanesulfonate (PFOS) aslated compounds.

. Annex 2: List of perfluoroalkylsulfonate (PFAS) aredlated compounds

. Annex 3: List of perfluorooctanoic acid (PFOA) amthted compounds

. Annex 4: List of perfluoro and fluoro chemicalsttpatentially degrade to
perfluorocarboxylic acid (PFCA)

Annex 4 in the OECD publication contains a lisP6fCAs and its salts, and
polymers that contain PFNA as a part of the emtoigmer. Both linear and
branched polyfluorinated octanoic acid derivativeiggmers and polymers are
included. Since PFNA contains a linearléaickbone, only
chemicals/fluorotelomers, mentioned on that lisptaining a linear
perfluorinated @-chain connected to a carbon atom have the poténtiarm
PFNA and be PFNA precursors.

A full table of identified and possible precursanfi be presented in appendix 2
together with the information whether each precuase preregistered/registered
in REACH (explain) for imported or manufactured paeations in EU.

4.1.1 Identifying substances that potentially canegrade to PFNA (PFNA
precursors)

From the “Preliminary OECD list (OECD, 2007) a caleg list of substances

that potentially degrades to PFNA was carried nuhé following way:

. None of the substances from annex 1 (PFOS) arededl|since these
compounds only can form PFOS which is outside tlopa of this study.

. Substances with a chain length of 8 or 9 from arth@FAS) are included
as substances with this chain length potentialiydegrade to PFNA.
Furthermore, substances that are polymers arededltegardless of the
chain length as they potentially can degrade toAFN

. No substances from annex 3 (PFOA and related congs)w@re included.

. Substances with a carbon chain length of 8 or & faonex 4 (fluoro
chemicals potentially degrading to PFCA) are ineldids substances with
this chain length potentially can degrade to PFBig\described in chapter
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2. Furthermore, substances that are polymers algded regardless of the
chain length as they potentially can degrade toAFN

. Substances that are alcohols and esters with &ragiths of 10 from annex
4, since the base is 8:2 FTOH and its esters.

As a result, 152 substances were found to fulésthrequirements and are
presented in appendix 2.

OECD, in cooperation with other country represemtat has recently drafted the
2009 PFC Survey Questionnaire, “Survey of Produettént and Environmental
Release Information on PFOS, PFAS, PFOA, PFCAr RRelated Substances and
Products/Mixtures Containing these Substancest’wiibbe distributed to
participating companies this year, to report onrtB@08 activities (see annex 3).
The OECD report from this recent survey will be gdated and issued by
Christmas 2009

4.2 Present use of PFNA and related substances

A series of parallel searches has been carrieth@tange of significant
databases for the present use of the PFNA relatestances identified in 4.1.1
and listed in appendix 2.

4.2.1 Search in the ECHA preregistration database

The £'of December 2008 was the deadline for preregistraif substances that
will be produced or imported in volumes of morertiatonne per year and
company in the EU. In the ECHA list of preregisteseibstanc€sPFNA itself
and132 of the 152 PFNA related substances idedhiifiel.1.1 were found, see
appendix 2 for detailed information about thesestartices. It should be noted
however that import ddirticles containing substances which have not been
preregistered is still allowed.

In the preregistration of substances to ECHA, camgsasubmit, among other
data, the volume that they assumed that they mplart or produce of the
substance together with known health and enviromah&éazards. The production
or import volume dictates the registration deadbhthe substances. The deadline
for registration can thus give some informatiortlos volumes used of a
substance.

Substances that have a deadline for registratigdgh@fdst of December 2010 are
such that will be produced or imported in volumémore than 1000 tonnes per
year and company in the B are classified as very hazardous (either CIR
PBT/vPvB" and will be produced or imported in volumes ofrenthan 1 ton per
year and company,.

" Personal communication Henrik Harjula, OECD.

8 http://apps.echa.europa.eu/preregistered/preteegissub.aspx
® Cancerogenic, Mutagenic or Reproductive toxic

19 persistent, Bioaccumulative and Toxic/very P amy\B
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Substances that have thiédf June 2013 as registration deadline will be poedi
or imported in volumes between 100 and 1000 topeeyear and company in
the EU.

Substances that have the 1st of June 2018 asradigistdeadline and is assumed
to be produced or imported in volumes between 11&@dtonnes per year and
company in the EU.

As the PFNA related substances are relatively uwkinand none of them have
been classified as hazardous according to Dire6iiv848/EC, it is supposed that
the registration deadline of 2010 is based on i@ime of the chemicals.

Table 3 Volumes of compounds put on the EU madssdon the
registration deadline for REACH. Note that substsican be both
e.g. a fluoro alcohol compound and a fluoro etbempound.

# Type of compound: REACH Yearly volume put

registration on EU market per
deadline compound and
company (tonnes):

6 Fluoro alcohol compounds 30/11/2010 > 1000

2 Fluoro ammonium compounds 30/11/2010 > 1000

6 Fluoro ester compounds 30/11/2010 > 1000

1 Fluoro ether compound 30/11/2010 > 1000

4 Fluoro phosphate compounds 30/11/2010 > 1000

2 Fluoro iodide compounds 30/11/2010 > 1000

3 Fluoro sulfonate/sulfonamide/sulfonyl compounds 30/11/2010 > 1000

3 Fluoro thioether compounds 30/11/2010 > 1000

5 Partial fluoro& miscellaneous fluoro compounds 30/11/2010 > 1000

2 Partial perfluoro & miscellaneous perfluoro 30/11/2010 > 1000

compounds

1 Perfluoro amine compound 30/11/2010 > 1000

3 Perfluoro carboxylic compounds!! 30/11/2010 > 1000

1 Perfluoro ester compound 30/11/2010 > 1000

1 Perfluoro ether compound 30/11/2010 > 1000

3 Perfluoro iodide compounds 30/11/2010 > 1000

3 Perfluoro phosphonic/phosphinic compounds 30/11/2010 > 1000

2 Perfluoroalkyl sulfonate and related compounds 30/11/2010 > 1000

46 Sum PFNA related compounds 30/11/2010

16  Fluoro alcohol compounds 31/05/2013 100-1000

5 Fluoro amine compounds 31/05/2013 100-1000

7 Fluoro ammonium compounds 31/05/2013 100-1000

1 Fluoro carboxylic compound 31/05/2013 100-1000

6 Fluoro ester compounds 31/05/2013 100-1000

3 Fluoro ether compounds 31/05/2013 100-1000

2 One of the perfluoro carboxylic compounds is PFIEAS RN 375-95-1.
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Fluoro iodide compounds
Fluoro phosphate compounds
Fluoro sulphate compounds

Fluoro sulfonate/sulfonamide/sulfonyl compounds

Fluoro thioether compounds
Fluoro thiols compounds
Partial fluoro& miscellaneous fluoro compounds

Partial perfluoro & miscellaneous perfluoro
compounds
Perfluoro carboxylic compounds

Perfluoro ether compound

Perfluoro iodide compound

Perfluoro phosphonic/phosphinic compound
Perfluoroalkyl sulfonate and related compounds
Poly fluoro compound

Sum PFNA related compounds

Fluoro ester compound
Fluoro phosphate compound
Fluoro siloxane/silicone/silane compounds

Partial perfluoro & miscellaneous perfluoro
compound
Poly fluoro compounds

Sum PFNA related compounds

Fluoro amine compound

Fluoro ester compounds

Fluoro urethane compounds

Perfluoroalkyl sulfonate and related compounds
Poly fluoro compounds

Sum PFNA related compounds

4.2.2 Library search
A library search was performed by the Royal Ingtitof Technology Library in

Sweden. The search in CAplus included all scienéfticles, patents and books
published’.

31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013 100-1000
31/05/2013
31/05/2018 1-100
31/05/2018 1-100
31/05/2018 1-100
31/05/2018 1-100
31/05/2018 1-100
31/05/2018

Not preregistered 0

Not preregistered 0

Not preregistered 0

Not preregistered 0

Not preregistered 0

Not preregistered

The library search was performed in two stepshénfirst step, documentation
from the last century about uses of PFNA (CAS RE-93-1) and the 30 PFNA
related substances found in the Norwegian Prodagisier (see chapter 5.1.1)
was analysed. The result from the first step w&sddtumented uses of PFENA,
while only 2 of the 30 precursors had documented fiom year 2003 to present.
Five precursors had nine documented uses in s#alappendix 3.

12 CAplus is the largest chemical bibliographicalatetse in the world today, edited and published
by American Chemical Societlgttp://www.cas.org/expertise/cascontent/capluséiritenl
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As the first search gave so few results, a secearth was made for the
remaining 121 PFNA related substances identifiechepter 4.1.1. This search
gave far too many hits to be possible to handlgéh\&itime restriction on the
documentation of uses from year 2003 to prese® hits was still achieved,
which was also too many. Therefore, only the udei@ii volume chemicals was
analysed. High volume chemicals were defined amatads with registration
deadline in 2010 which included additional 38 cheats (see appendix 2).

The two searches included in together 69 PFNAe&dlatibstances, divided in 18
groups of substances, see appendix 3. 23 of tretaswdes had documented uses
between 2003 and 2009. The result is compiledertdable below.

Table 4 Documented uses of selected PFNA related substémaed in the
library search between 2003 and 2009ecursors found in the
Norwegian Product Register are marked NPR and kibme
chemicals are marked HV.

Chemical group CAS RN NPR | Documented uses
or HV
Fluoro alcohol 678-39-7 HV Water and oil repellent coating
compounds 865-86-1 HV Surfactant in copolymerization, oxide
superconductor production
Fluoro ammonium 61798-68-3| HV Battery electrolyte, cationic suréattfor
compounds electrodeposition of tin
Fluoro esther 17741-60-5| HV Anti-bleed agents for adhesives in
compounds semiconductor devices, contained layers for

organic electronic device, water-repellent
agent in clothing, tires, pharmaceuticals
1996-88-9 | HV Printing plates, hydrophobic coatings,
antistatic coatings, pharmaceuticals
2144-54-9 | HV Adhesives, water repellent agentlathing,
surfactant in copolymerization
27905-45-9| HV Pretreatment paste for ink-jet prigtof
polyesther fabrics, anti-bleed agents for
adhesives in semiconductor devices

Fluoro iodide 2043-53-0 | HV Catalyst for manufacturing olefin polgrs,
compounds laboratory chemical

Fluoro 27619-90-5| HV Surfactants for perfluoroalkylatiageats,
sulfonate/sulfonamide additives for fire-extinguishing foams
sulfonyl compounds

Partial fluoro& 1841-46-9 | HV Pharmaceuticals

miscellaneous fluoro

compounds

307-70-0 HV Solubilising of organometallic compasrin
fluorinated solvents, pharmaceuticals
376-18-1 HV Polymer production, laboratory cherhica
38565-53-6| HV Adhesives, surfactant in copolynesran
4180-26-1 | HV Polymerizable films, liquid crystasplay
retardation film

Partial perfluoro & 76-21-1 HV Oxide superconductod method for
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miscellaneous producing the same, liquid repellent agent

perfluoro compounds preparation for antireflection layer for
displays

Perfluoro carboxylic | 335-76-2 HV Super-amphiphobic agent for corrosion-

compounds resistance and self-cleaning

375-95-1 HV Lubricating oil additive, surfactawot fire
extinguishers, cleaning agent, textile
antifouling finishing agent, liquid crystal
display panels, polishing surfactant

Perfluoro ether 335-36-4 HV Micro porous membranes, surface treatme

compounds agents for resist pattern formation

Perfluoro iodide 507-63-1 HV Production of fluoropolymers (PVDF) and

compounds elastomers by emulsion polymerization
558-97-4 HV Copolymerization of vinyl polymers

Perfluoroalkyl 335-24-0 HV Nonfoaming surfactant for metal

Sulfonate and Related electrowinning

Compounds

Poly fluoro 65530-66-7| NPR Preparation of magnetic nanopasticle

compounds enhance gas mass transfer in fermentations

65605-70-1| NPR Antifouling agent for cotton, ardgav
additive for lubricants

4.2.3 Search in SPIN Online database

SPIN — Substances in Preparations in the Nordiotti@s — is a database that
contains “non-confidential” information on substaadrom each of the Nordic
product registers. The substances are registered with NACE codaisad
category UC62 code, sometimes national codes éusimy branches and uses are
used. The most recent data is from 2007.

The search in the SPIN database was made for teat&@ances found in the
Norwegian Product Register, see 5.1.1 and add#dstéist was also PFNA and
APFN'*, The search resulted in that 28 of the selectbdtances were found,
mostly under the use categories impregnation nagesurface treatment, paints,
lacquers and varnishes, cleaning/washing agenlishpaw agents.

13 http://195.215.251.229/fmi/xsl/spin/SPIN/maininfelx-db=SPINstof&-lay=SpinNavn&-
max=1&-findall
14 CAS RN 4149-60-4
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Table 5

Compounds found in the SPIN Online databagether with their

classification to different business sectors ase categories

Chemical group | CASRN Business sector (NACE or national Use category (UC62 or national
classification) classification)
Fluoro alcohol
compounds 68391-08-2 | - -
Fluoro ester
compounds 85631-54-5 | - -
Fluoro thioether Extraction of crude petroleum and
compounds natural gas, Wholesale trade and
commission trade, except of motor Flame retardants and extinguishing
68187-47-3 | vehicles and motorcycles agents
70983-60-7 | - -
Perfluoro 68412-68-0 | - Pesticides, agricultural
phosphonic/phos
phinic
compounds 68412-69-1 | - -
Fluoro thiols
compounds 68140-19-2 | - -
Perfluoroalkyl
Sulfonate and
Related
Compounds 17202-41-4 | - -
Poly fluoro Publishing, printing and reproduction of
compounds recorded media, Other printing works,
Extra-territorial organisations and
bodies, Industrial cleaning companies, Cleaning/washing agents, Surface
65545-80-4 | Other business activities treatment, Surface-active agents
Partial perfluoro
& miscellaneous
perfluoro Manufacture of other transport
compounds 86508-42-1 | equipment n.e.c. Cleaning/washing agents
Fluoro amine Extraction of crude petroleum and
compounds natural gas, Wholesale trade and
commission trade, except of motor Flame retardants and extinguishing
70969-47-0 | vehicles and motorcycles agents
Fluoro ester 115592-83-
compounds 1 - -
203743-03-
7 - -
Fluoro urethane | 135228-60-
compounds 3 - -
68990-40-9 | - -
Perfluoroalkyl Manufacture of fabricated metal
Sulfonate and products, except machinery and
Related 67584-42-3 | equipment -
Compounds Sale, maintenance and repair of motor
vehicles and motorcycles; retail sale of
automotive fuel, Manufacture of
fabricated metal products, except
machinery and equipment, Manufacture
of furniture; manufacturing n.e.c., Paints, lacquers and varnishes,
68298-62-4 | Construction Reprographic agents
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Poly fluoro 144468-32-
compounds 6 - -
148878-17-
5 - -
65530-63-4 | - Paints, lacquers and varnishes
65530-64-5 | - Paints, lacquers and varnishes
Sale, maintenance and repair of motor
vehicles and motorcycles; retail sale of
65530-66-7 | automotive fuel Surface treatment
Extra-territorial organisations and Cleaning/washing agents, Surface-active
65530-69-0 | bodies, Other business activities agents
Construction, Manufacture of chemicals | Impregnation materials, Surface
and chemical products, Specialized treatment, Paints, lacquers and
cleaning activities, Painting, General varnishes, Cleaning/washing agents,
cleaning activities, Industrial cleaning, Polishing agents, Impregnation/
Industrial cleaning companies, Other proofing - for protection from damp,
65530-70-3 | business activities fungus etc., Other polishing agents
Paints, lacquers and varnishes,
Construction, Painting, Specialized Impregnation materials, Surface
cleaning activities, General cleaning treatment, Cleaning/washing agents,
activities, Industrial cleaning, Industrial | Polishing agents, Impregnation/
cleaning companies, Other business proofing - for protection from damp,
65530-71-4 | activities fungus etc., Other polishing agents
Construction, Manufacture of chemicals | Impregnation materials, Surface
and chemical products, Specialized treatment, Paints, lacquers and
cleaning activities, Painting, General varnishes, Cleaning/washing agents,
cleaning activities, Industrial cleaning, Polishing agents, Impregnation/
Industrial cleaning companies, Other proofing - for protection from damp,
65530-72-5 | business activities fungus etc., Other polishing agents
Impregnation materials, Paints, lacquers
and varnishes, Impregnation/ proofing -
65530-74-7 | Construction for protection from damp, fungus etc.
65605-70-1 | - Impregnation materials

The information gathered from the SPIN Online dasgbwas used as a guide to
identify which companies and sectors that wera@sting to contact (see 5.2) in
order to find information about substances thaeptlly can degrade to PFNA.
PFNA itself and APFN were not found.

4.3 Literature study of occurrence of PFNA in prodicts

In this chapter different literature sources akeaewed where the occurrence of
PFNA in products is described.

4.3.1 Combustion of carpeting

Some of the stain-resistant coatings that carpésitigated with contain
perfluorinated compounds (PFCs) (Lemieux et. &8l07. In a study where
carpets were combusted and the incineration gasdgsad for different PFCs,
PFNA was detected as emission from combustionl tfh@lcarpets. The amount
of detected PFNA varied with the method of ext@actfirom the incineration
gases but the highest concentration found was@HRNA per m carpet
combusted. This can be compared to the higheseotration found for PFOA,
which was 564 ng/fh However, the results for PFOA were achieved using
another method of extraction.
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4.3.2 Greenpeace study of perfluorinated substancesproducts

An overview of analyses of perfluorinated substangas made in 2006 at
Greenpeace Research Laboratories, focusing masfBFQA (Walters &
Santillo, 2006). Several sources of analyses di Babropolymer and
fluorotelomer products were reviewed.

Manufacturers of fluoropolymer products also claimat polyester garment
treatment products (containing fluorotelomers)sarggested as a source for
perfluorinated compounds in the atmosphere. Gresgpecommends treating
this information with caution as the emissions @& BTOH (a fluorotelomer
alcohol and precursor to PFNA, see chapter 2.hd)P&OA seems to contradict
the direct reported concentrations found in garsefgewhere.

A couple of other articles report content of PF@Aextile and textile care
products, all in the range of 0.08 to 3.6 mg/kgdoci. PFNA was found in two
water repellent sprays, in concentrations betwe2h @&nd 0.77 mg/kg product.

4.3.3 SNF study on fluorinated substances in texgilwaterproofing agents
The Swedish Society for Nature Conservation (SN&wanska
Naturskyddsforeningen) has made a study of 13réiftewaterproofing agents for
textiles (SNF, 2007). The results were measurethasgram extractable analyte
per mL fluid (ng/mL). 27 different compounds wereb/sed, amongst them
PFNA and 8:2 FTOH (see chapter 2.1.4). In two efdbgents, there were no
fluorinated substances detected.

PFNA was detected in 4 of the agents, with a camagon above 1 mg/L in one
agent. The alcohol 8:2 FTOH was detected in 8 @ftlents, with a concentration
above 1 g/L in two of the agents.

4.3.4 SFT study on PFAS in textiles

SFT has previously studied the occurrence of dgffeperfluoroalkyls in water
and stain resistant textiles, such as child starits,ssports clothes and tablecloth
(SFT, 2006). In the 11 analysed products, 27 diffecompounds were analysed,
amongst them PFNA and 8:2 FTOH (see chapter 2RENA was found in 10 of
the 11 products, 8:2 FTOH was also found in 1(heftl products. The product
where 8:2 FTOH was not detected was not the sartfeegsoduct where PFNA
was not detected.

Both the extractable amount per area product (fggmd the extractable amount

per gram product (ng/g) were measured. The tabtevighow the results for
PFNA and 8:2 FTOH.
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Table 6 Occurrences of PFNA and 8:2 FTOH in watad atain resistant

textiles
PFNA 8:2 FTOH
ug/nt na/kg Hg/m Hg/kg
Maximum amount 49,4 249 10578 123006
Meridian amount 2,03 13,6 125 771
Minimum amount 0,14 0,9 24,9 199
Detection limit 0,04 0,3 3,5 23

4.3.5 US EPA study of PFCASs in articles

The US EPA analyzed 116 articles of commerce psedh&rom retail outlets in
the United States between March 2008 and May 20@@termine the extractable
content of C5 to C12 PFCAs (US EPA, 2009). Of tBadticle categories, the US
EPA concluded that the most important PFCA sounea® carpets,
stone/tile/wood sealants, textiles and textile gacelucts.

Table 7 Sample breakdowns by article category.

Category Samples # with |  Maximum conc.
PENA
detected
Pre-treated carpeting 9 5 292 ng/g fibre
Commercial carpet-care liquids 9 6 8860 ng/g liquid
Household carpet/fabric-care liquids and foams 12 6 1710 ng/g liquid
Treated apparel 16 14| 235 ng/g product
Treated home textile and upholstery 14 11| 437 ng/g product
Treated non-woven medical garments 5 5| 334 ng/g product
Treated floor waxes and stone/wood sealants 11 10| 939 ng/g product
Treated food contact paper 5 2 15,3 ng/g paper
Membranes for apparel 10 10| 12,8 ng/g product
Thread sealant tapes and pastes 10 7| 40,6 ng/g product
Non-stick cookware 14 7 0,00985 ng/cm2
coated surface
Dental floss and plaque removers 8 4 5,81 ng/g liquid
Miscellaneous’ 7 3| 82,6 ng/g product

For most article categories, the PFCA contentsmall number of samples was
significantly higher than in the rest of sampleseTange for PENA is from non-

'3 Includes four car-care products, two boat-carelpets, one deck cleaner, and one dry sack for
outdoor use.

28



TA-2562/2009 Swerea IVF-Project report 09/46

detectable to 8860 ng/g (in a carpet care liquie highest concentration of
PFNA in a solid article was 437 ng/g in a treatechk textile and upholstery
product. In the case of non-stick cookware, thgean from non-detectable to
0.00985 ng/crhcoated surface.

4.3.6 Alternatives study by Danish EPA

The Danish EPA published a report about alternatied®FOS and related
substances (Poulsen et al 2005). Also PFNA wasiomat as a water
contaminant after use of fire-fighting foam. SeV&8ROS related substances are
however also possible precursors to PFNA. The dvadure given in this report
is that the formerly most used PFOS related substaim general have been
phased out and substituted with other fluorinatetastants, such as C6-
fluorotelomer based products or short chained perithated compounds like
PFBS (perfluorobutane sulfonate). The reason faticoing use of fluorinated
compounds is that polyfluorinated surfactants heygerior properties compared
to other and less expensive surfactants. largest use areas 8FOS related
substances were found to be:

. Cleaning agents for glass cleaning

. Waxes and floor polishes

. Photographic industry

. Manufacturing of semiconductors

. Metal surface treatment

4.3.7 Alternatives study by Danish EPA

The Danish EPA published a survey of fluorinatelissances in consumer
products in 2008 (Poulsen et al 2008). PFCAs waued in textile care products
and treated textiles. They also refer to the SNHBysin 4.3.3.

4.3.8 Survey of PFOA in Norway by SFT

The SFT survey of PFOA in Norway confirms the aboentioned product
groups for PFCAs (SFT, 2007). The majority of flopolymers are sold as solids,
where the PFNA processing aid is removed duringstribl processing. However
some fluoropolymer dispersions, which still contBifNA, are used in coatings
for non-stick cookware, paint formulations, as igoaphic film additives, as
breathable barrier films for textiles and in thetite finishing industry. These
fluoropolymer dispersions were mainly for indudttiaes, but some paint
products could be for consumer use as well.

4.3.9 SNF study on PFC in consumer products

In a recent report from SFT the occurrence of diifié perfluorinated compounds
in consumer products were studied. The productpgeovered a range of
different articles. Among them were waterproofiggats, non-stick household
ware, impregnated paper, carpets, textile anddeath well as electronics, like
PCBs and battery and fire fighting agents. In theBalysed products, 29
different compounds were analysed, amongst themAR4&id 8:2 FTOH.

PFNA was found in 3 of the 34 products, 8:2 FTOHWaund in 12 of the 34
products. In only one of the products, a watergrapégent, both PFNA and 8:2
FTOH was detected. In the fire fighting foams, watteofing agents and printing
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inks where 8:2 FTOH were found, the amounts varieoch 85 pg/L for the ink to
330 mg/L for one of the waterproofing agents. la tbated products (leather,
textiles and carpets) 8:2 FTOH was found in evaryge and the content varied
from 13 pg/m2 to 368 pug/m2. The highest amount, 5§®, of PFNA was
detected in one of the waterproofing agents.

4.4 Conclusions on applications in products

There are 152 substances that may potentially degcaPFNA (see appendix 2).
The possible use and occurrence of these preciasdrBFNA itself has been
analyzed. A matching against the ECHA list of pgestered substances showed
that PFNA itself and 132 precursors were preregpgtePFNA and the 152
precursors were also matched against Annex | addiiire 67/548/EEC and none
of these substances had any hazard classificatios finding and the low
knowledge level about perfluorinated substancedsléathe assumption that the
deadlines for registration is based solely on vawestimations.

A library search for uses of PFNA and 68 precursetsected on the basis of
either their occurrence in the Norwegian Produdi&er or deadline for
registration in 2010 (with an assumed volume ofrdy800 tonnes per year and
company). 23 of these 69 substances had documeatedences in literature
from 2003 to present. The documented uses werdyrasrsurfactants used in the
production of polymers or as surface treatment &gartextile and electronic
products.

The SPIN Online database gives information abouthvbtatistics codes for
industry branches and use categories the PFNAetkfatbstances have been
classified with. Of the 30 substances found inNleewegian Product Register, 28
were also in the SPIN Online database. Industratufacturing, cleaning and
painting were the industrial branches mostly ogogrrThe most commonly
occurring use categories were as impregnation mgesurface treatment, paints,
lacquers and varnishes, cleaning/washing agentpalighing agents.

A literature study was also made; summarizing theimgs of PFNA related
substances in chemical analyses of consumer pdliceé more persistent
perfluorinated substances have in general beenitued with other fluorinated
surfactants, telomer based products or short cigedluorinated compounds.
The product groups that are known today to cor®&NA is mainly water and
dirt repellence treated textiles such as clothimg) laome textiles, and
correspondent textile care products, but also asstiok treated cookware and
dental care products where PFNA related substaaisesvere found, mostly in
low quantities.

The main conclusion that can be drawn from thiptdras that there is little
knowledge about many of the PFNA related substameelsiding the PFNA
precursors that are expected to be used in volowersl,000 tonnes per year and
companies in the EU.
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5 Mapping of uses and occurrence of PFNA in
Norway

This chapter describes the manufacture and poteisis of PFNA in Norway. It
is known from earlier studies (SFT, 2007) that perinated substances (PFS) are
not manufactured in Norway.

5.1 Database information on manufacture and uses of
PFNA in Norway

5.1.1 Search in the Norwegian Product Register

The Product Register is the Norwegian governmeeti$ral register over
chemical products that are on the market in Norwéwe register contains
information about chemical products that are cfeeskas hazardous, and
contained about 25 000 products in 2009. The tlatddhmit for reporting a
chemical product to the Product Register is 10pdgyear and company.

In order to find products with a content of PFNAsoibstances that may
potentially degrade to PFNA in the environmentearsh has been performed in
the Norwegian Product Register for the 152 PFNAtesl substances identified in
5.1.1. 30 such substances were found, se table 8.

Table 8  Type and number of compounds found in tme@gian Product
Register

#

Type of compound: whereof
preregistered in EU:

Fluoro alcohol compound 1
Fluoro amine compound

Fluoro ester compounds

Fluoro phosphate compound

Fluoro thioether compounds

Fluoro thiols compound

Fluoro urethane compounds

Partial perfluoro & miscellaneous perfluoro compound
Perfluoro phosphonic/phosphinic compounds
Perfluoroalkyl sulfonate and related compounds
Polyfluoro compounds

A NP NP NRF WRBR
H B N, O, NHKHKH O

-
N

In total 229 products containing any of these sanists were found. The sum of
the reported volumes of the substances was 1.grkites. No information about
the companies or sectors that used them couldtbeved.

PFNA itself was not found, nor was ammonium perfflusnmnanoate (APFN), the
most common salt of PFNA found. A non-classifiedstance that has not been
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found in the product register can still be pareifer non-classified chemical
products or products that are not chemical products

5.1.2 Search in SPIN Online database for Norwegiamse

The SPIN database (see 4.2.3) also contains infmmabout the volumes
reported for each substance. The search in the 8&tHbase was made for the 30
substances found in the Norwegian Product Regster5.1.1 and added to this
list was also PFNA and APFN.

Table9  Compounds found in the SPIN Online databagpether with the
volume reported for Norway 2007

Chemical group CAS RN SPIN use NO (tons) SPIN use NO (# of
prep.)
Fluoro alcohol compounds 68391-08-2 conf conf
Fluoro ester compounds 85631-54-5 0 0
Fluoro thioether compounds 68187-47-3 0,1 7
70983-60-7 conf conf
Perfluoro phosphonic/phosphinic compounds 68412-68-0 conf conf
68412-69-1 conf conf
Fluoro thiols compounds 68140-19-2 0 0
Perfluoroalkyl Sulfonate and Related
Compounds 17202-41-4 0 0
Poly fluoro compounds 65545-80-4 0 5
Partial perfluoro & miscellaneous perfluoro
compounds 86508-42-1 0 0
Fluoro amine compounds 70969-47-0 0,1 7
Fluoro ester compounds 115592-83-1 0 0
203743-03-7 0 0
Fluoro urethane compounds 135228-60-3 0 0
68990-40-9 0 0
Perfluoroalkyl Sulfonate and Related 67584-42-3 conf conf
Compounds 68298-62-4 conf conf
Poly fluoro compounds 144468-32-6 0 0
148878-17-5 conf conf
65530-63-4 conf conf
65530-64-5 conf conf
65530-66-7 conf conf
65530-69-0 0 0
65530-70-3 5 0
65530-71-4 0 5
65530-72-5 0 5
65530-74-7 conf conf
65605-70-1 conf conf
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5.2 Company source information on manufacture and ses
of PFNA in Norway

The information gathered from the SPIN Online dasgbwas used as a guide to
identify which companies and sectors that wera@sting to contact in order to
find information about substances that potentiedly degrade to PFNA. The
search resulted mostly under NACE codes for clegrand the use categories
impregnation materials, surface treatment, palatsjuers and varnishes,
cleaning/washing agents, polishing agents. Sineesystem with NACE codes
have change in Norway during the last years, abhaarthe Nordic business key
could not be done directly by using the found NA&iges or the NACE codes
used in a previous study of perfluorinated subsari§FT, 2007).

As far as possible the found NACE codes were “teded” to the corresponding
Norwegian business codes. A few of the NACE codeewovered by a less
detailed business code and a few had no correlatiafl. Using the business
codes, a search was made in the database NorditeBaskey, resulting in more
than 40 000 companies in Norway which may be releuaers of articles and
preparations that may contain PFNA precursors.|diggest companies in each
product group were identified. Information from learstudies regarding
cantacted companies (SFT, 2007) has also been takkm consideration.
Slightly more than 20 of these companies were cbadia Their responses are
described in chapter 5.3.

As the study proceeded it was realised that cantacompanies was in many
cases unsuccessful. The article producers orlalistnis could not give detailed
answers either due to lack of knowledge or busiseseets.

5.3 Surveyed Norwegian business sectors

5.3.1 Textiles (out-door clothing, apparel, tarpauhs, tents)

A few manufacturers of awnings were contacted, ivawéttle information was
received. One of the companies imported awninghdlam Italy where the cloth
had been impregnated with a fluorinated resin. INthér information was
received. The contacted producers of tent, tarpaaind work wear claimed they
did not use PFNA.

Manufacturers of out-door clothing or their supgdigave some more information
about their impregnated products. However, eveanghgerfluorinated
substances are used, at least one of the prodexgeested no PFNA residuals in
the products due to the process chemicals usesvarenumbered carbon
chemicals. No more information about how much ekthproducts are sold in
Norway was received.
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5.3.2 Foot wear and tannery

The contacted shoe producers in Norway had litfiermation to give and
referred to the tanning industry. At least onehef tanneries contacted used
fluorinated substances, mainly in the dry procesEles annual use of this leather
protector was estimated to approximately 50 kibbodmation from the supplier
gave that the amount of fluorinated substanceps 2@% in the leather protector.
This product was exported.

The tannery could also inform that fluorinated sabses, during some ten years,
have been removed in some processes and in olieeasrtount is reduced.
Another tannery company gave us information fromrteupplier. It is found

from that information that several “protective mrakleather products” from one
of the suppliers contain fluoropolymer, however tirenery said not to use these
specific products.

5.3.3 Other

The four contacted paper manufacturer all clainmad they did not use any
perfluorinated substances in their impregnated papi@ production.

A company specializing in textile protection (icarpet and furniture protection)
was contacted and informed us all their producte leeen free from PFOS since
2007 (when the Norwegian legislation banned PFO&)ay there are also
several products free from PFOA and they expectat#heir products will be
PFOS and PFOA free within 2 years. From their stiiechianalysis results of
PFCs in three products it was found that all theseucts included PFNA in
various amount. They also informed us that thelyteddoth industry and
consumers within Norway but also export the prosiu€he total sale of
concentrated primary product is approx. 10 tong ddncentrated product
contains 10 to 25% polyfluorinated substances amtiluted in water or alcohol
to a concentration of 3 to 10 %.

The contacted companies in oil and paint indusiked for more time before
answering but have not replied so far.

Three companies producing cleaning agents weractat. Two of them gave at

once an answer that they did not use any perflatggthchemicals in their
products. The third have not replied so far.
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Table 10 Results from company contacts
Article/preparation No. of Company information regarded | Comments
companies fluorinated compounds
contacted
I mpregnated
products
Textiles, Perfluorinated substances used|or
work and sportsweadr 4 no infromation
Textiles, Perfluorinated substances used|or
impregnated clothes 4 no information
for outdoor use.
Foot wear 2 No information
Lrgg;ergnated/coated 4 No perfluorinated substances used
Impregnated leather 50 kilo of a leather protector
[Tannery 2 annually including 17-20% Exported
. product
fluorinated acrylate polymer
Other
Textile protection 1 Perfluorinated substances used.
PFNA reported in analysis result
Cleaning agents 3 No perfluorinated substances used
or no information

Oil and mining 1 No information
Paint and lacquer 1 No information
Electronic industry : . Production

1 No information

closed

6  Discussion

The globalisation of trade has moved the actualufsenture and production

processes far away from the consumer markets iodeuAs a consequence we
lack knowledge about chemicals applied deliberatelgs impurities/degradation
products in consumer products through the distigiputhain into the Norwegian
market. This is definitely a global problem. Howgwble Scandinavian countries
have a long tradition of close attention to flowwsleemicals that enter the
Scandinavian markets, either through legislatiohyocustomer agreements with
Scandinavian companies.

This project has clearly shown the complexity ofopiag sources to PENA in
Norway, and the cause of PFNA emissions into thir@mment, especially from
consumer products. Many different sources of inftran have been applied in
this project, such as interviews with companies$ thanufacture and distribute
articles that could be sources to PFNA, or searchfferent relevant databases
and market information of manufacture, import argagt of products that may
contain PFNA and related substances. There is, Vewkttle or no knowledge
available on how these information sources intateelBeside the lack of
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correspondence between these different importémtnvation sources, there are
also knowledge gaps along the distribution chaioh&micals, where the article
manufacturer or distributor could not give detaiggwers during our interviews.
There is also a commercial perspective, whereuppler of perfluorinated
products does not distribute important informatong the distribution chain,
since it is considered business secrets.

6.1 Alternatives to fluortelomers that may transfom into
PFNA

Recently, commercial alternatives to the fluortedorohemistry that cause PFNA
emissions from impregnated articles such as cagretdeather have appeared on
the market. Major chemical manufacturrsarry out extensive research at the
moment to improve commercial soil repellent projsrfor their chemical
preparations based on the so called C4 or C6 clryrtist are alternatives that
has no chemical possibility to transform into PFNA.

There are also surfactant alternatives that caviggasimilar wetting properties in
coating formulations to fluortelomers that may sf@nm into PFNA. They are
described in short in the following chapters below.

6.1.1 Fluorinated polyether

Fluorinated polyethers can be used as surfactadtasflow, level, and wetting
additives for coating formulations. These formulas are currently being used as
a surfactant in floor polish and are polymers vaeitmolecular weight greater than
1,000 g/mol. The polymers are based on ether lnlisth the polymer backbone
linkages and the link between the backbone angeh@uoroalkyl pendant. The
fluorosurfactants are synthesized from perfluorglagkarting materials with a

fully fluorinated carbon chain length of,©r less (Poulsen et. al 2005).

The basic structure of these compounds is illustrat the figures below.

Figure3 The basic structure of a fluorinated ether compourtg equals
about 20.

16 Oral information from Clariant
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Figure 4 The basic structure of a fluorinated ether compoasdhe basic
perfluoralkyl group

6.1.2 Fatty alcohol polyglycolether sulphate
BASF produces a fatty alcohol polyglycolether salgh which can be used as a
levelling and wetting agent in paints and coati(fsulsen et al 2005).

6.1.3 Silicone polymers

Silicon polymers can be used as wetting agenttacigy for fluorinated
surfactants in several cases in the paint andnidistry. Their products contain 3-
(polyoxyethylene) propylheptamethyl trisiloxane W{CAS No 67674-67-3)
(Poulsen et. al 2005).

6.1.4 Sulfosuccinate

Sulfosuccinate can be used as a wetting agentfatgpand coatings. In one
product the sulfosuccinate is mixed with water atihnol, and in the other the
sulfosuccinate is mixed with water and 2, 2-dimgitgpane-1, 3-diol (Poulsen
et. al 2005).

Figure 5 The chemical structure of the sodium salt of difBmexyl)
sulfosuccinate (CAS No. 577-11-7).

6.1.5 Propylated aromatics

Propylated aromatics, naphthalenes and bipheraffisbe used as water repelling
agents for different applications, such as cormgimtection systems, marine
paints, resins, printing inks, coatings, electried¢ctronical and mechanical
applications
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The presented propylated aromatic products amokdlrless liquids with a
boiling point at about 300 °C. Their flash poimdiall about 140 °C. The
substances have a very low solubility in water. @amn for the substances is that
none of them are classified as hazardous subst@Roatsen et. al 2005).
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Figure 6 Chemical structures of propylated aromatics

7 Conclusions

Perfluorinated products are extremely versatileaedused in a variety of
industrial and consumer applications and prod&dsne of these perfluorinated
products contain or release perfluoroalkyl carbated (PFCAs), among them
perfluorononaoic acid (PFNA) which is describedifew literature sources as
being persistent and better described in liteeaisrwidely spread in man and
environment. Some of the polyfluorinated produktmywn as PFNA-precursors,
can be degraded to PFNA in the environment.

This report outlines relevant perfluorinated pradwmnd possible user companies
of these products that were surveyed as potemtiates of PFNA in Norway.
Since the Norwegian market is complex, prioritreghie selection of relevant
products and companies for a survey were necefwaitye source identification
and quantification of PFNA in Norway.

This survey describes a range of quantitative dataerning consumer products
and historical data of possible indirect and diexuissions of PFNA from
manufacturing use and processing of perfluoringteducts in Norway. Due to
the lack of sufficient data, this study cannotydksess the relative importance of
either manufactured or imported consumer articde$FNA exposure in

Norway. However there is no doubt that there atermg@l sources of PFNA,
either long range transported into Norway or erdiftem products used in
Norway.
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There are still data gaps concerning the extense$ and “real” substance
composition in industrial and consumer products tieeed to be further
investigated. This is mostly caused by limitedamkl of information from
industrial users and manufacturers of PFNA relatdzbtances.

In order to improve knowledge of the wide ranggei- and polyfluorinated
substances and to assess their potential hazaldsskrithey may pose to society
and environment, it is strongly recommended to teeentinuous follow —up
through

* Improved public knowledge and awareness through fact sheets published
on relevant Norwegian authorities’ web pages.

* Improved knowledge and awareness among professional importers and
usersin Norway through standardized product informatdihe chemical
composition of intentionally used perfluorinatecoficals, especially
those chemicals that may pose any health and/aroemvental risk to
humans and environment. A certain priority showddytven to
perfluorinated substances that have the potewntimhhsform into present
and future legally restricted and hazard classifiegradation substances.

e Standardized routinesfor authority reporting from professional users
and manufacturers concerning emissions of perfluorinated substances
into the Norwegian environment in order to supgatire priorization and
risk reduction measures.

The data achieved in this survey, with respectltaentified data gaps and parts
of limited information in this study, can be suppgg and a guideline for the
future work of assessments of important potentalees to PFNA and other
perfluorinated substances in Norway.

39



TA-2562/2009 Swerea IVF-Project report 09/46

8 Reference list

Arsenault, G.; Chittim, B.; McAlees, A.; McCrindIB,; Riddell, N.; Yeo, B.:
Some issues relating to the use of perfluorooctdfeesmte (PFOS) samples as
reference standardShemospher2008,70 (4), pp 616 - 625.

De Silva, A. O.; Muir, D. C. G.; Mabury, S. A.: Digbution of
perfluorocarboxylate isomers in select samples filoeNorth American
environmentEnviron. Toxicol. Chen2009,28 (9), pp 1801 - 1814.

Dreyer, A.; Ebinghaus, R.: Polyfluorinated compasimdambient air from ship-
and land-based measurements in northern Germdampspheric Environment
2009,43(8), pp 1527 — 1535.

European Chemicals Agency (ECHA)ttp://echa.europa.eu/

Ellis, D. A.; Martin, J. W.; De Silva, A. O.; MabyrS. A.; Hurley, M. D.; Sulbaek
Andersen, M. P.; Wallington, T. J.: DegradatiorFbaforotelomer Alcohols: A
Likely Atmospheric Source of Perfluorinated CarblaAcids. Environ. Sci.
Technol.2004,38(12), pp 3316-3321.

Guibin Jiang: State Key Lab of Environmental Chengi& Ecotoxicology,
Listing of Emerging Organic Contaminants into thecRholm Convention:
Research Highlights, Challenges and Future Peligpsadh ChinaA presentation
at the Dioxin conference in BeijirgD09.

Kissa, E.: Fluorinated surfactants and repelleéisfactant Science Series,
Marcel Dekker, New York, NX001,97 (Fluorinated Surfactants and Repellents
(2nd Edition)), pp 1-615.

Lemieux et. al.: Emissions of fluorinated compodnun the combustion of
carpeting, IT3'07 Conference, May 14-2807, Phoenix, AZ

Nordic Key business database, D&BWw.nordicbusinesskey.con?009

OECD, “Lists of PFOS, PFAS, PFOA, PFCA, related poonds and chemicals
that may degrade to PFCAZQ07.

Peter Fisk associates, "Review of occurence andrtlaof perfluoroalkylated
substances in the UK”, National Centre for ecotobdgy & hazardous
substance<001.

PERFORCE, Perfluorinated substances in the Europ@aronment, EU project
FP6-NEST-5089672004.

Poulsen, P. B, Jensen, A. A., and Bossi R.: Kortleegog miljg- og
sundhedsmaessig vurdering af fluorforbindelser irasgnerede produkter og

40



TA-2562/2009 Swerea IVF-Project report 09/46

impraegneringsmidler. Danish Ministry of the Envinoent. Kortlaegning af
kemiske stoffer i forbrugerprodukter, Nr. 2008

Poulsen, P. B, Jensen, A. A., and Wallstrém, E.teMmvironmentally friendly
alternatives to PFOS-compounds and PF2005 Danish Ministry of the
Environment. Environmental project No. 10132005.

Preliminary List of PFOS, PFAS, PFOA and Relatedh@ounds and Chemicals
from 17" of August,2007 issued by the Organization for Economic Co-
operation and Development (OECD).

Prevedouros K, Cousins IT, Buck RC, Korzeniowski SHurces, fate and
transport of perfluorocarboxylatedsnvironmental Science & Technologfy 32-
44.,2006

Proceedings of a Workshop on the Environmental &akduorotelomer-Based
Polymers, CEMN report no. 2004004

SFT, SFT'S work on perfluorinated substances 200@2revised actionplan
2008

SFT, PFOA in Norway, TA 2354-2007, survey of natibsource2007.

SFT, Kartlegging av perfluoralkylstoffer (PFAS)tvalgte tekstiler,
TA 2173-2006, April2006

Sinclair E, Kim K S, Akinleye B H, Kannan K: "Quafntation of Gas-Phase
perfluoroalkyl Surfactants and Telomer alcoholse@séd from Nonstick
Cockware and Microwave Popcorn Bagshvironmental Science and
Technology2007,41, 1180-1185 Goss K-U, Additions and correctidz3)8
vol 42, pp 456 — 458.

SNF, "Fluorerade miljogifter i impregneringsmedefarunummer: 7971,
Naturskyddsforeninger2007.

Stedingk H. Bergman A: "En miljodversikt av polyfiterade kemikalier (PFCs)”
Stockholm University2004

State of Norway, Report to the Storting No. 14 @@007), "Together for a Non-
toxic Environment — Preconditions for a Safer FefiNorways chemicals policy
2006-2007

US EPA, 2010/15 PFOA Stewardship Program Guidandeeporting Emissions
and Product Conten2006

US EPA, Perfluorocarboxylic Acid Content in 116 i8lés of Commerce,
EPA/600/R-09/03320009.

41



TA-2562/2009 Swerea IVF-Project report 09/46

Walters & Santillo, Use of Perfluorinated Substancgreenpeace Research
Laboratories Technical Note 06/2006, Septen20&6

Yarwood, G.; Kemball-Cook, S.; Keinath, M.; Watedg R. L.; Korzeniowski, S.
H.; Buck, R. C.; Russell, M. H.; Washburn, S. TigiHtResolution Atmospheric
Modeling of Fluorotelomer Alcohols and Perfluordmaxylic Acids in the North
American Tropospher&nviron. Sci. TechnoR007,41 (16), pp 5756-5762.

42



TA-2562/2009 Swerea IVF-Project report 09/46

Appendix 1 Plastics Europe latest draft glossary alerms
for fluorinated substances, dated autumn
2009’

PART 1 - GLOSSARY OF TERMINOLOGY GENERAL TERMINOLOG Y

Fluorochemical / Fluorinated Chemical
General, non-specific, broad term for all chemicalstaining the element
fluorine.

. . 1
Fluorosurfactant / Fluorinated Surfactant / Fluorinated Tenside
Synonymous terms for a surface active, low moleoutaght (<1000 daltons),
substance which contains fluorinated carbon at@xample:

F(CF,).CH,CH,SO,NH, .

Fluoropolymer2

A general term for a polymer which has fluorineelted to the majority of
carbon atoms which comprise the polymer chain baw&bCommon
fluoropolymers are: polytetrafluoroethylene (PTH&Qlyvinylidene fluoride
(PVDF), fluorinated ethylene-propylene (FEP), dtigey are typically high
molecular weight polymers used in high performaagglications where chemical
resistance and thermal stability are essential.

Polyfluorinated
A general term to describe substances where meiltipit not all, hydrogen atoms
bound to carbon are substituted with fluorine.

Side-Chain-Fluorinated Polymer

A general term for a polymer which has a hydrocarbackbone (polyamide,
polyester, polyurethane, etc.) to which is apperalédorinated carbon chain,
also known as a fluorinated alkyl chain; an examyeld be a polymer such as
[-CH,CH(C(O)OCHCH,(CF,);F)-]. -

Surfactant / Tenside
General non-specific, synonymous terms both meamigyface active agent. See
also “Tenside” below. The recommended term is Staf#.

Tenside
Alternative (less preferred) term for surfactamtided from the German
“Tensid”.

Y The final glossary will be issued 2010 by PlasEcsope.
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PERFLUORO- TERMINOLOGY

Perfluoro- / Perfluorinated

A general term for a substance where fluorine §Fubstituted for athydrogen
(H) atoms attached to carbon atoms except carlmmsaivhose substitution

would affect the nature of the functional grouni@senzt Examples:
F(CF,),CHO, F(CFE) COH, F(CF) SOH, (CF,),NH

Perfluoroalkyl Substance / Compound (PFA)

A general term for a substance that is perfluoedatccording to the definition
given above, but excluding perfluorocarbons.

Comments: The term has also been used to desatiseasces which contain a
perfluoroalkyl moiety attached to other atoms thaty not be perfluorinated but
may have potential to transform to a perfluoroalubstance. Justification for the
acronym PFA is given in Part 3 of this document.

Perfluorocarbon (PFC)
A perfluorinated hydrocarbon, especially a perfinated alkane, &

' 2n+2
Perfluorocarbons contain only carbon and fluoritoere.

Perfluorinated Surfactant / “Perfluorinated Tenside (PFT)” (in publications

of German origin)

A general term for a surface active, low molecwarght (<1000 daltons),
substance where fluorine (F) is substituted fohgtlrogen (H) atoms attached to
carbon atoms except carbon atoms whose substitwtaid affect the nature of

the functional group(s) presénExampIe: F(CIZZ)GSOg_NH;.

Perfluoroalkyl Acid / Perfluorinated Acid (PFAA)
A general term for a substance which contains #yseoalkyl, F(CF) -,

functionality bound to an acid functionality, e.garboxylate, sulfonate,
phosphonate.

Perfluoroalkyl Carboxylic Acid / Perfluoroalkyl Car boxylate (PFCA)
A general term for a substance whose chemicaltstries F(CE) CO,H and its
anionic form F(CE) CO, .

Comments: This term may also be used to descréesdilts of these acids (e.g.,
ammonium, sodium, potassium). Justification forabheonyms proposed to
represent the various species (free acid, aniorsalts) is given in Part 3 of this
document.

Examples
PFENA:

Perfluorononanoic acid, F(GQECO,H, is a fully fluorinated, nine-carbon chain
length carboxylic acid (C9) (CAS No. 375-95-1).

PFOA:
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Perfluorooctanoic acid, F(GECO,H, is a fully fluorinated, eight-carbon chain
length carboxylic acid (C8) (CAS No. 335-67-1).

APFO:
Ammonium perfluorooctanoate, F(QFCO,NH, (CAS No. 3825-26-1), is the

ammonium salt of PFOA.

PFBA:
Perfluorobutanoic acid, F(GECO,H, is a fully fluorinated, four-carbon chain

length carboxylic acid (C4) (CAS No. 375-22-4).

Perfluoroalkyl (or Perfluoroalkane) Sulfonic Acid / Perfluoroalkyl (or
Perfluoroalkane) Sulfonate (PFAS)
A generic term for a substance whose chemicaltstreics F(CE) SOH and its

anionic form F(CE) SO, .
Comments: This term may also be used to descslsaits (e.g., ammonium,

sodium, potassium). Justification for the acronymsgposed to represent the
various species (free acid, anion and salts) isrgia Part 3 of this document.

Examples
PFOS:

Perfluorooctane sulfonic acid (CAS No. 1763-23-40lfonate (CAS No. 45298-
90-6) is a fully fluorinated, eight-carbon chaimmalogue.

PFHXS:
Perfluorohexane sulfonic acid (CAS No. 355-46-dilfonate (CAS No. 108427-
53-8) is a fully fluorinated, six-carbon chain hdogue.

PFBS:
Perfluorobutane sulfonic acid (CAS No. 375-73-8)lfonate (CAS No. 45187-
15-3) is a fully fluorinated, four-carbon chain hologue.

Perfluoroether

A general term for a substance which contains ghenftuoroalkyl moieties,
typically 1-3 carbon atoms, connected to an oxyamhcapped by the same type
of perfluoroalkyl / perfluorocarbon functionality/and by other non-fluorinated
functionality.

Polyfluoroether

A general term for a substance which contains shatoalkyl moieties that are
not fully fluorinated and do contain hydrogen bodwadarbon, typically 1-3
carbon atoms, connected to an oxygen and cappadlbgroalkyl / fluorocarbon
functionality or/and by other non-fluorinated fuioctality.

Perfluoropolyether (PFPE)

A general term for a substance which contains ghenftuoroalkyl moieties, 1-3
carbon atoms, connected by oxygen bridges and ddppthe same type of

45



TA-2562/2009 Swerea IVF-Project report 09/46

perfluoroalkyl / perfluorocarbon functionality on@d by other non-fluorinated
functionality.

ECF & TELOMERS - TERMINOLOGY

Electrochemical quorinationl

A process technology used to manufacture fluorchateemicals where an organic
raw material is dissolved in hydrogen fluoride a&hectrolyzed, resulting in the
replacement of hydrogen with fluorine The free-catinature of the process leads
to rearrangement resulting in a product mixturénafar and branched isomers of
multiple carbon chain lengths.

Comment: A systematic numbering system for idemtgythe linear and branched

congeners of several families of perfluoroalkyl stances has been propoe’sed

Telomerization (or Telomerisation)1

A process technology used to manufacture fluorchateemicals where
pentafluoroethyl iodide (telogen) is reacted wétrdfluoroethylene (TFE,
taxogen) to yield a mixture of even carbon-numbg@ediuoroalkyl iodides
F(CECF), .

Telomer (or Fluorotelomerl)
A general term for a substance derived from a ratenal produced from the
telomerization process.

Examples
Fluorotelomer alcohol (FTOH)
A general term for substances with the generatttra F(CECF,) CH,CH,OH.

Fluorotelomer olefin (FTO)
A general term for substances with the generatstra F(CECF,) CH=CH,.

Literature Cited

1. Kissa, E., Fluorinated surfactants and repealé&hirfactant Science Series,
Marcel Dekker, New York, NX001,97, (Fluorinated Surfactants and Repellents
(2nd Edition)), 1-615.
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PART 2 — SUBSTANCE ACRONYMS

FAMILY OR CHEMICAL STRUCTURE PROPOSED
INDIVIDUAL ACRONYM
COMPOUND

1. FAMILIES OF SUBSTANCES

Poly- and Perfluorinated compounds (or | PFAs (see Part 3 of this document)
poly- and perfluoroalkyl substances)

(generic)
Perfluoroalkyl acids Including perfluorinated caxlglic, | PFAAs

sulfonic, phosphonic and other acids

and their corresponding anions
Perfluorocarboxylic acids / CEF COOH/CE COO PFCAs
perfluorocarboxylates
Fluorotelomer alcohols CnF2n+ch2CHZOH FTOHs
Fluorotelomer olefins CnF2n+1CH:CH2 FTOs
Fluorotelomer acrylates CnF2n+ 1CHZCHZOC(O)CH:C@ FTACs
Fluorotelomer methacrylates CnF2n+1CH2CHZOC(O)C(CI-g):CHz FTMACs
Fluorotelomer aldehydes C F CH CHO FTALs
Fluorotelomer carboxylic acids CnF2n+1CH COOH FTAs
Fluorotelomer unsaturated Cn 1F2 1CHF =CHCOOH FTUAs
carboxylic acids
Perfluorinated aldehydes Cann+ 1CHO PFALs
Perfluoroalkane sulfonicacids{c F soH/CE SO PFASs
Perfluoroalkane sulfonates 2
Perfluoroalkane sulfinates CF SO PFASI's

n 2n+l

Perfluoroalkane sulfonamides CnFZMSOzNH2 PFASAs
N-Alkyl perfluoroalkane CF, ..SO NH(C H, )or R-PFASAs
sulfonamides

Cn|:2n+1SO N(CmH2m+1)(Cp 2p+1)
Perfluoroalkane Cann 1SO NHCH CH OH PFASEs
sulfonamidoethanols
N-Alkyl perfluoroalkane CF, ..S0, N(C H, )CHZCHZOH R-PFASEs
sulfonamidoethanols
N-Alkyl perfluoroalkane CF,. 1SOZN(CmH _— 1)CHZCOOH R-PFASAAsS
sulfonamidoacetic acids
Fluorotelomer sulfonates C F CH CH SO’ FTSs

3

Perfluoroalkane sulfonyl CnF2n+ 1SO F PASFs
fluorides
Perfluoroalkyl phosphonic aCidSO:P(OH)ZC F._ /1 O=P(OH)(O PFPAs
/ Perfluoroakyl phosphonates n 2n+l

)C F /O:P(O) C F 1
Perfluoroalkyl phosphinic acidg O= P(OH)(CF2 l)(Cm _— 1)/ PFPiAs
/ Perfluoroakyl phosphinates
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O:p(O-)(Cn|:2n+l)(CmF2m+1)
Polyfluoroalkyl phosphoric acig (O)P(OH)z-x(OCH2CHzCnF2n+ l)X PAPs
esters
Polyfluoroalkyl phosphoric acig (O)P(OH)Z(OCHZCHZCnF2n+l) mMonoPAPS
monoesters
Polyfluoroalkyl phosphoric aciq (O)P(OH)(OCI—&CHZCHF2n+ )- DiPAPs
diesters
(OCHCHC F, )
Perfluoropolyethers Examples: PFPEs
CF,O(CECF,0) (CF20)CF, or
XCF,0(CFCF,0) (CF20)CF)X,
where X is a functional group

PART 3 - NOTES ON PROPOSED ACRONYMS FOR
PERFLUOROALKYL SUBSTANCES

In drawing up the list of proposed acronyms forflperoalkyl substances in Part
2 of this document, our objective was to reachaeptable compromise between
two challenging aspirations:

. to derive an internally consistent, fully ratadrset of acronyms for the
variousfamilies of compounds;

. to preserve certain key acronyms that have becoosally accepted by the
scientific community over the past decade, whileidwg overlap with
acronyms commonly used in other areas of fluorhrenastry.

Justification for some of the most important demisimade in reaching the
desired compromise is given below.

1. GENERIC ACRONYM FOR PERFLUOROALKYL SUBSTANCES

Perfluoroalkyl substances are defined here as ttms@ounds containing a
perfluoroalkyl (C%F2n+ 1') moiety, bound to a functional group (specifigall
excluding -H or -F).

Several acronyms have been adopted in the scelitiiature for this large

family of substances that have very different cleaiphysical and biological
properties. The most commonly used acronym is P§i@sding for

perfluoroalkyl compounds.

This situation is deemed unsatisfactory, given tphatfluorocarbons”, meaning
fully fluorinated alkanes (r§F2n+2), are one of the groups of compounds regulated

under the Kyoto Protocol on greenhouse gases, wheyeare designated in
official documents as “PFCs”.

To avoid this ambiguity, we suggest that it woudddveferable to use the
acronym PFAs for perfluoroalkyl substances, beanngind that we have
reserved the term PFASs for perfluoroalkyl sulfeaeds/sulfonates, with PFAAS

48




TA-2562/2009 Swerea IVF-Project report 09/46

standing for perfluoroalkyl acids (encompassindoaylic, sulfonic, phosphonic
and other acids).

2. NOMENCLATURE FOR PERFLUOROALKYL ACIDS AND THEIR
ANIONS

The various families of perfluoroalkyl acids maygtially exist either in the
protonated form or as anions, depending on thefgHeomedium considered.
The perfluoroalkyl sulfonic acids (PFASSs) are vsiipng acids (pKa < 1) and
probably are present in the fully ionized statenivst, if not all, environmental
and toxicological media. For the perfluoroalkyltmaxylic acids (PFCAS), there is
an ongoing debate in the scientific literature rdgey their acid strength (Burns
et al., 2008; Goss, 2008; Ellis and Webster, 2@%s and Arp, 2009; Cheng et
al., 2009a,b). It is conceivable that under certainditions of environmental or
ecotoxicological relevance, they may be presettierpartially protonated state.
Other acids containing a perfluoroalkyl moiety, ls@as the fluorotelomer
carboxylic acids (Q:2n+ lCHZCOOH) are expected to have pKa values comparable

to their corresponding hydrocarbon acids (pKa anl therefore a greater
tendency to be protonated.

In any case, all these acids are most commonlyaedlas their anions, by
LC/MS/MS.

In view of this situation, we suggest using a sngtronym, in generaio denote
both ionized and neutral forms of an acid, ex@egbntexts for which it is
essential to make a distinction between them.

2.1. Perfluoroalkyl carboxylic acids

Thus, PFOA (for instance) would be used to denadéferently
perfluorooctanoic acid and/or its anion in publigas on environmental
monitoring or toxicological studies for which theepise distribution between
ionized and protonated forms is either unknownrretevant.

On the other hand, for a paper describing (for gotajrstudies on the pKa of
PFOA, then each form would need to be identifieclspecific acronym. Our
suggestion is to use PFOA for the protonated fanchRFO for the anion, in line
with papers already published by several groupssdarchers. Salts would be
designated by adding a prefix, for example “Na-PF&@'the sodium salt of
PFOA. This nomenclature can be easily extendednoologues of PFOA, i.e. the
family of PFCAs.

2.2. Perfluoroalkyl sulfonic and sulfinic acids

For the perfluoroalkyl sulfonic acids, the generane would be PFASSs, standing
for perfluoroalkyl (or perfluoroalkane) sulfonicids or sulfonates and the
individual compounds would be PFOS, PFBS, etc, isters with current usage.
If it is essential to specify the protonated fothen this could be done by using
“H” as the prefix, so “H-PFOS” would be perfluor@ane sulfonic acid. Salts
would be designated by a prefix (e.g. Na-PFOSipathe carboxylates.
Sulfinates would be treated in an analogous matangulfonates, with the “S” of
sulfonates changed to “Si”.

2.3. Perfluoroalkyl phosphorus-containing acids
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A recent paper reports on perfluoroalkyl phosphaaids/phosphonates
[O:P(OH)ZCanmand ionized forms] in the environment, referringlitem

collectively as PFPAs (D'Eon et al., 2009).

This usage does not however allow the individuatniners of the family to be
named by replacing one letter in the generic naynanother letter (or pair of
letters) representing the specific homologue, asii® carboxylates and
sulfonates (e.g. PFHXA derived from PFCAs, or PEBSved from PFASS).

The Mabury group identifies the individual PFPAsUsyng a prefix, e.g. C8-
PFPA, C4-PFPA, etc.

it is necessary to distinguish between the varmpuotonated and ionized forms of
these (dibasic) acids, this can once again be bgprelding prefixes, e.g. H2-C8-
PFPA, H-Na-C8-PFPA, etc.

Perfluoroalkyl phosphinic acids/phosphinates [O4R(@ F, )(C F. ) and

n 2n+Y m 2m+Y
ionized forms] could be treated similarly, using tieneric nomenclature PFPIA.
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Appendix 2  Full list of PFNA related substances
Chemical group CAS- Name
Number Product

Register

Fluoro alcohol compounds  678-39-7  3,3,4,4,5,5,6/6878,9,9,10,10,10- No
heptadecafluorodecan-1-ol

Fluoro alcohol compounds  865-86-1  3,3,4,4,5,5,6/637/8,9,9,10,10,11,11,1No
,12,12-henicosafluorododecanol

Fluoro alcohol compounds  90622-434#lIcohols, C7-22¢-e-perfluoro-,p-5- No
fluoro

94158-62-0 1-[2-(2-butoxyethoxy)ethoxy]- No
4,455,6,6,7,7,8,8,9,9,10,11,11,11-
hexadecafluoro-10-
(trifluoromethyl)undecan-2-ol

54009-73-3 4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11- No
hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl dihydrogen
phosphate

61798-68-3 1-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- No
heptadecafluorodecyl)pyridinium
toluene-p-sulphonate

Fluoro alcohol
compounds/Fluoro ether
compounds

Fluoro alcohol
compounds/Fluoro
phosphate compounds

Fluoro ammonium
compounds

Fluoro ammonium
compounds

98219-29-5 Betaines, N-(hydroxyethyl)-N-methyl-N-No
(2-sulfoethyl)-N-(1,1,2-
trihydroperfluoro-C8-14-2-alkenyl)

17741-60%3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11, N>
,12,12-henicosafluorododecyl acrylate

1996-88-9 3,3,4,4,5,5,6,8,8,9,9,10,10,10- No
heptadecafluorodecyl methacrylate

2144-54-9 3,3,4,4,5,5,6,8,8,9,9,10,10,11,11,1No
,12,12-henicosafluorododecyl
methacrylate

Fluoro ester compounds

Fluoro ester compounds

Fluoro ester compounds

Fluoro ester compounds 27905-45393,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- No

heptadecafluorodecyl acrylate

94166-888utanedioic acid, sulfo-, 1,4-bis{o- No
perfluoro-C6-12-alkyl) esters, sodium
salts

Fluoro ester compounds

Fluoro thioether compound$8187-47-3 1-Propanesulfonic acid, 2-methyl-, 2-[[1¥es
0Xx0-3-[(y-w-perfluoro-C4-16-
alkyl)thio]propyllamino] derivs., sodium

salts

Fluoro iodide compounds 2043-53-0 1,1,1,2,2,3,34546,6,7,7,8,8- No
heptadecafluoro-10-iododecane

Fluoro iodide compounds 85995-91-Alkyl iodides, C8-14y-o-perfluoro No
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Fluoro phosphate 92332-25-7 Phosphoric acid, big{w-perfluoro-C8- No

compounds 14-alkyl) esters, compds. with
diethanolamine
Fluoro alcohol compounds ~ 68391-08-AIcohols, C8-14y-w-perfluoro Yes

Fluoro phosphate
compounds

94291-77-7 bis[3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10- No
hexadecafluoro-9-
(trifluoromethyl)decyl] hydrogen
phosphate, compound with 2,2'-
iminodiethanol (1:1)

Fluoro 27619-90-5 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- No
sulfonate/sulfonamide/sulfo heptadecafluorodecanesulphonyl

nyl compounds chloride

Fluoro 65702-24-1 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,Nb
sulfonate/sulfonamide/sulfo -nonadecafluoroundecane-1-sulphonyl

nyl compounds chloride

Fluoro 66008-69-3 2-[[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9- No

sulfonate/sulfonamide/sulfo
nyl compounds

heptadecafluorononyl)sulphonyllmethyla
mino]ethyl acrylate

Fluoro thioether compound$8187-42-8 Propanamide, 3-jtwo-perfluoro-C4-10- No
alkyl)thio] derivs.

Perfluoro 68412-68-0 Phosphonic acid, perfluoro-C6-12-alkylYes
phosphonic/phosphinic derivs.

compounds

Perfluoro 68412-69-1 Phosphinic acid, bis(perfluoro-C6-12- Yes
phosphonic/phosphinic alkyl) derivs.

compounds

Fluoro thioether compound§0983-60-7 1-Propanaminium, 2-hydroxy-N,N,N- Yes
trimethyl-, 3-[¢-o-perfluoro-C6-20-
alkyl)thio] derivs., chlorides

Partial fluoro&
miscellaneous fluoro
compounds

Partial fluoro&
miscellaneous fluoro
compounds

Partial fluoro&
miscellaneous fluoro
compounds

Partial fluoro&
miscellaneous fluoro
compounds

Partial fluoro&
miscellaneous fluoro
compounds

Partial perfluoro &
miscellaneous perfluoro

1841-46-9 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- No
hexadecafluorononyl methacrylate

307-70-0 2,2,3,3,4,45,5,6,6,7,7,8,8,9,9,10,10,1N\b
1-icosafluoroundecan-1-ol

376-18-1 2,2,3,3,4,4,55,6,6,7,7,8,8,9,9- No
hexadecafluorononan-1-ol

38565-53-6 (2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9- No
heptadecafluorononyl)oxirane

4180-26-1 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- No
hexadecafluorononyl acrylate

423-95-0 2,2,3,3,4,45,5,6,6,7,7,8,8,9,9- No
hexadecafluorononanoyl chloride

compounds

Partial perfluoro & 76-21-1 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- No
miscellaneous perfluoro hexadecafluorononan-1-oic acid
compounds
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Fluoro ester compounds 85631-545Propenoic acidg-w-perfluoro-C8-14- Yes

alkyl esters
Perfluoro amine compound90622-99-4 Amides, C7-19¢-w-perfluoro-N,N- No
bis(hydroxyethyl)
Perfluoro carboxylic 335-76-2  nonadecafluorodecanoic acid No
compounds
Perfluoro carboxylic 375-95-1  perfluorononan-1-oic acid No
compounds
Perfluoro carboxylic 72968-38-8 Carboxylic acids, C7-13, perfluoro, No
compounds ammonium salts

Perfluoro ester compounds  85681-642Z¢Propenoic acid, perfluoro-C8-16-alkylNo
esters

Perfluoro ether compounds 335-36-4  2,2,3,3,4,4fdfkiorotetrahydro-5- No
(nonafluorobutyl)furan

Perfluoro iodide compound$07-63-1  heptadecafluoro-1-iodooctane No
Perfluoro iodide compound$58-97-4  nonadecafluoro-9-iodononane No
Perfluoro iodide compound®90622-71-2 Alkyl iodides, C6-18, perfluoro No
Fluoro phosphate 92332-26-8 Phosphoric acid, monp{-perfluoro-  Yes
compounds C8-14-alkyl) esters, compds. with

diethanolamine

Perfluoro 93062-53-4 Phosphinic acid, bis(perfluoro-C6-12- No

phosphonic/phosphinic alkyl) derivs., aluminum salts

compounds

Perfluoroalkyl Sulfonate  335-24-0  potassium 1,2,2,3,3,4,5,5,6,6-decafluokn

and Related Compounds 4-
(pentafluoroethyl)cyclohexanesulphonat
e

Perfluoroalkyl Sulfonate ~ 68608-13-9 Sulfonamides, C4-8-alkane, perfluoro, No

and Related Compounds N-ethyl-N-(hydroxyethyl), reaction

products with TDI

Fluoro alcohol compounds  67824-4444,5,5,6,6,7,7,8,8,9,9,10,11,11,11- No
hexadecafluoro-10-
(trifluoromethyl)undecane-1,2-diol

Fluoro alcohol compounds  93776-01-B1'- No
[oxybis[(isopropylene)oxy]]bis[4,4,5,5,6,
6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13-
henicosafluorotridecan-2-ol]

Fluoro alcohol compounds  93776-07-83,33,34,34,35,35,36,36,37,37,38,38,38l0
39,40,40,41,41,42,42,42-henicosafluoro-
2,5,8,11,14,17,20,23,26,29-
decaoxadotetracontan-31-ol

Fluoro alcohol compounds  94158-7044,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,1R0
13,13,13-henicosafluoro-2-
hydroxytridecyl dihydrogen phosphate
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Fluoro alcohol compounds

Fluoro alcohol compounds

Fluoro alcohol compounds

Fluoro alcohol
compounds/Fluoro amine
compounds

Fluoro alcohol
compounds/Fluoro amine
compounds

Fluoro alcohol
compounds/Fluoro amine
compounds

Fluoro alcohol
compounds/Fluoro amine
compounds

Fluoro alcohol
compounds/Fluoro
ammonium compounds

Fluoro alcohol
compounds/Fluoro
ammonium compounds

Fluoro alcohol
compounds/Fluoro
ammonium compounds

Fluoro alcohol
compounds/Fluoro ester
compounds

94159-80-b[[3-(dimethylamino)propyl]lamino]-  No
4,455,6,6,7,7,8,8,9,9,10,10,11,11,12,12,
13,13,13-henicosafluorotridecan-2-ol

94159-92494,55,6,6,7,7,8,8,9,9,10,11,11,11- No
hexadecafluoro-1-phenoxy-10-
(trifluoromethyl)undecan-2-ol

94200-46-diammonium No
4,455,6,6,7,7,8,8,9,9,10,10,11,11,12,12,
13,13,13-henicosafluoro-2-
hydroxytridecyl phosphate

73353-25-0 (2-carboxyethyl)-3- No
[[4,4,55,6,6,7,7,8,8,9,9,10,11,11,11-
hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl]Jamino]propyldi
methylammonium hydroxide

73353-26-1 1-[[3-(dimethylamino)propyllamino]- No
4,455,6,6,7,7,8,8,9,9,10,11,11,11-
hexadecafluoro-10-
(trifluoromethyl)undecan-2-ol

93776-13-7 (2-carboxylatoethyl)[3- No
[(4,45,5,6,6,7,7,8,8,9,9,10,10,11,11,12,1
2,13,13,13-henicosafluoro-2-
hydroxytridecyl)amino]propyl]dimethyla
mmonium

94159-89-4 potassium N- No
[4,45,5,6,6,7,7,8,8,9,9,10,11,11,11-
hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl]-N-
methylaminoacetate

80909-29-1 [4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11- No
hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl]trimethylammo
nium iodide

93776-17-1 [4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,\d
,13,13,13-henicosafluoro-2-
hydroxytridecan-1-yl][bis(2-
hydroxyethyl)]Jmethylammonium iodide

94159-78-1 [(4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11- No
hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl]bis(2-
hydroxyethyl)methylammonium iodide

24407-09-8 4,4,55,6,6,7,7,8,8,9,9,10,11,11,11- No

hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl acrylate
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Fluoro alcohol
compounds/Fluoro
phosphate compounds

Fluoro amine compounds

Fluoro ammonium
compounds

Fluoro ammonium
compounds

Fluoro ammonium
compounds

Fluoro ammonium
compounds

Fluoro carboxylic
compounds

Fluoro ester compounds

Fluoro ester compounds

Fluoro ester compounds

Fluoro ester compounds

Fluoro ester compounds

Fluoro thiols compounds
Fluoro ether compounds

Fluoro ether compounds

63295-18-1 diammonium No
4,455,6,6,7,7,8,8,9,9,10,11,11,11-
hexadecafluoro-2-hydroxy-10-
(trifluoromethyl)undecyl phosphate

97660-44Hthanol, 2-(methylamino)-, Ny{- No
perfluoro-C8-14B-alkenyl) derivs.

31841-41-5 (3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- No
heptadecafluorodecyl)bis(2-
hydroxyethyl)methylammonium iodide

85631-40-9 Quaternary ammonium compounds, No
dimethyl{-w-perfluoro-C8-148-
alkenyl)[2-(sulfooxy)ethyl], hydroxides,
inner salts

91081-09-3 Quaternary ammonium compounds, No
(hydroxyethyl)dimethyl-o-perfluoro-2-
C8-14-alkenyl), chlorides

92129-34-5 Quaternary ammonium compounds, No
(hydroxyethyl)dimethylf-w-perfluoro-
C8-144-alkenyl), Me sulfates

72623-70-2 Acid chlorides, C8-143-w-perfluoro No

15166-00343,4,4,5,5,6,6,7,7,8,8,9,10,10,10- No
hexadecafluoro-9-(trifluoromethyl)decyl
methacrylate

15577-263,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10- No
hexadecafluoro-9-(trifluoromethyl)decyl
acrylate

68954-01482,4,5-Benzenetetracarboxylic acid, No
mixed 3-chloro-2-hydroxypropyl and
w-perfluoro-C8-14-alkyl esters

91648-322FPropenoic acit-o-perfluoro-C8-22- No
alkyl estersy-5-fluoro derivs.

91745-16/4cohols, C8-14y-w-perfluoro, reaction No
products with 5,5'-carbonylbis[1,3-
bisbenzofurandione] and epichlorohydrin

68140-19-Zhiols, C4-20yy-w-perfluoro Yes

84029-5448tratriacontafluoro-10,13,16,19- No
tetraoxaoctacosadiene

93776-05171'- No

[oxybis(propyleneoxy)]bis[4,4,5,5,6,6,7,
7,8,8,9,9,10,11,11,11-hexadecafluoro-
10-(trifluoromethyl)undecan-2-ol]
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Fluoro ether compounds 93776-1133,33,34,34,35,35,36,36,37,37,38,38,38l0
40,40,40-hexadecafluoro-39-
(trifluoromethyl)-
2,5,8,11,14,17,20,23,26,29-
decaoxatetracontan-31-ol

Fluoro iodide compounds 65510-56-%,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- No
nonadecafluoro-11-iodoundecane

Fluoro iodide compounds 68188-12-Alkyl iodides, C4-20y-w-perfluoro No
Fluoro phosphate 101896-22- 9,9,10,10,11,11,12,12,13,13,14,14,15,190
compounds 4 16,16,17,17,17-nonadecafluoro-3-(2-

hydroxyethyl)-5-
[(3,3,4,45,5,6,6,7,7,8,8,9,9,10,10,11,11,
11-nonadecafluoroundecyl)oxy]-4,6-
dioxa-3-aza-5-phosphaheptadecan-1-ol

5-oxide
Fluoro phosphate 78974-41-1 bis[3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10- No
compounds hexadecafluoro-9-
(trifluoromethyl)decyl] hydrogen
phosphate
Fluoro phosphate 78974-42-2 3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10- No
compounds hexadecafluoro-9-(trifluoromethyl)decyl

dihydrogen phosphate

Fluoro phosphate 93776-24-0 ammonium No

compounds bis[3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-
hexadecafluoro9-(trifluoromethyl)decyl]
phosphate

Fluoro phosphate 93857-49-9 diammonium No

compounds 3,3,4,45,5,6,6,7,7,8,8,9,10,10,10-
hexadecafluoro-9-(trifluoromethyl)decyl
phosphate

Fluoro sulfate compounds ~ 101940-13ulfuric acid, monof-e-perfluoro-C8- No

9 14-alkyl) esters, ammonium salts

Fluoro sulfate compounds  84238-628ulfuric acid, monof-e-perfluoro-C8- No
12-alkyl) esters, ammonium salts

Fluoro sulfate compounds  85995-908ulfuric acid, monof-e-perfluoro-C8- No
14-alkyl) esters

Fluoro 66008-68-2 2- No
sulfonate/sulfonamide/sulfo 2,2,3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,11
nyl compounds ,11,11-

icosafluoroundecyl)sulphonyl]methylami
nolethyl acrylate

Fluoro 72276-05-2 2- No
sulfonate/sulfonamide/sulfo [1(3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,11,11,
nyl compounds 12,12,12-

henicosafluorododecyl)sulphonyl]methyl
amino]ethyl acrylate

Fluoro thioether compound$8187-24-6 1,4-Butanediol, 2,3-bisftw-perfluoro- No
C6-20-alkyl)thio] derivs.
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Fluoro thioether compound$8187-25-7 Butanoic acid, 4-[[3- No
(dimethylamino)propyl]amino]-4-oxo-,
2(or 3)-[(y-o-perfluoro-C6-20-
alkyl)thio] derivs.

Fluoro thioether compound¥1608-60-1 Pentanoic acid, 4,4-bisf-perfluoro- No
C8-20-alkyl)thio] derivs.

Fluoro thioether compound94095-37-1 Pentanoic acid, 4,4-bisf-perfluoro- No
C6-12-alkyl)thio] derivs., compds. with
diethanolamine

Fluoro thiols compounds 68140-18-Thiols, C4-10y-w-perfluoro No

Fluoro thiols compounds 68140-20-%hiols, C6-12y-w-perfluoro No

Fluoro thiols compounds 68140-21-Bhiols, C10-20y-w-perfluoro No

Partial fluoro& 41925-33-1 [2,2,3,3,4,4,5,5,6,6,7,7,8,9,9,9- No

miscellaneous fluoro hexadecafluoro-8-

compounds (trifluoromethyl)nonylloxirane

Partial fluoro& 71726-31-31,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8- No

miscellaneous fluoro hexadecafluoro-9-(vinyloxy)nonane

compounds

Partial fluoro& 91770-94-4 Alcohols, C4-8-tertiarygp-(ethenyloxy), No

miscellaneous fluoro perfluoro

compounds

Partial fluoro& 94159-90-7 4-[2,2,3,3,4,4,5,5,6,6,7,7,8,9,9,9- No

miscellaneous fluoro hexadecafluoro-8-

compounds (trifluoromethyl)nonyl]-2,2-dimethyl-
1,3-dioxolane

Partial perfluoro & 1868-86-6 ammonium No

miscellaneous perfluoro 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9-

compounds hexadecafluorononan-1-oate

Partial perfluoro & 3658-57-9 ammonium 8-chlorohexadecafluoro-7-No

miscellaneous perfluoro methyloctanoate

compounds

Partial perfluoro & 68156-00-3 nonafluorobis(trifluoromethyl)cyclohexaNo

miscellaneous perfluoro nesulphonyl fluoride

compounds

Partial perfluoro & 68555-67-9 sodium heptadecafluorooctanesulphinate No

miscellaneous perfluoro

compounds

Perfluoro carboxylic 15742-62-8 2,2,3,3,4,4,5,5,6,6,7,8,8,8- No

compounds tetradecafluoro-7-(trifluoromethyl)octyl
fluoride

Perfluoro carboxylic 15899-31-7 tetradecafluoroisononanoic acid No

compounds

Perfluoro carboxylic 3108-42-7 ammonium nonadecafluorodecanoate No

compounds

Perfluoro carboxylic 3658-62-6 ammonium tetradecafluoro-7- No

compounds (trifluoromethyl)octanoate
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Perfluoro carboxylic 68015-86-1 tetradecafluoro-7- No
compounds (trifluoromethyl)octanoic acid,
compound with ethylamine (1:1)

Perfluoro carboxylic 68333-92-6 Fatty acids, C7-13, perfluoro No
compounds

Perfluoro carboxylic 71356-38-2 1-(carboxylatomethyl)-1-(2- No
compounds hydroxyethyl)-4-

(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
nonadecafluoro-1-
oxodecyl)piperazinium

Perfluoro carboxylic 91032-01-8 Fatty acids, C7-19, perfluoro No
compounds

Perfluoro ether compounds  40464-54keptafluorotetrahydro(nonafluorobutyl)fNo
uran

Perfluoro iodide compound$865-77-0  1,1,1,2,3,3,4,4,5,5,6,6,7,7,8,8- No
hexadecafluoro-8-iodo-2-
(trifluoromethyl)octane

Perfluoro 90481-10-0 Phosphonic acid, perfluoro-C6-12-alkylNo
phosphonic/phosphinic derivs., aluminum salts

compounds

Perfluoroalkyl Sulfonate  161074-58- Fatty acids, C18-unsatd., trimers, No
and Related Compounds 4 reaction products with

1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro -N-(2-hydroxyethyl)-N-
methyl-1-octanesulfonamide,
1,1,2,2,3,3,4,4,4-nonafluoro -N-(2-
hydroxyethyl)-N-methyl-1-
butanesulfonamide,
1,1,2,2,3,3,4,4,5,5,6,6,7,7,7-
pentadecafluoro -N-(2-hydroxyethyl)-N-
methyl-1-heptanesulfonamide,
1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro -
N-(2-hydroxyethyl)-N-methyl-1-
hexanesulfonamide and 1,1,2,2,3,3,4,4,
5,5,5-undecafluoro -N-(2-hydroxyethyl)-
N-methyl-1-pentanesulfonamide

Perfluoroalkyl Sulfonate  17202-41-4 ammonium Yes
and Related Compounds nonadecafluorononanesulphonate
Perfluoroalkyl Sulfonate =~ 68081-83-4 Carbamic acid, (4-methyl-1,3- No
and Related Compounds phenylene)bis-, bis[2-[ethyl[(perfluoro-
C4-8-alkyl)sulfonyllamino]ethyl] ester
Perfluoroalkyl Sulfonate  68156-01-4 potassium No
and Related Compounds nonafluorobis(trifluoromethyl)cyclohexa

nesulphonate

Perfluoroalkyl Sulfonate ~ 68156-06-9 decafluoro(pentafluoroethyl)cyclohexarndo
and Related Compounds sulphonyl fluoride

Perfluoroalkyl Sulfonate  68259-06-3 perfluorononanesulphonyl fluoride No
and Related Compounds
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Perfluoroalkyl Sulfonate
and Related Compounds

Perfluoroalkyl Sulfonate
and Related Compounds

Perfluoroalkyl Sulfonate
and Related Compounds

Perfluoroalkyl Sulfonate
and Related Compounds

Poly fluoro compounds

Fluoro ester compounds

Fluoro phosphate
compounds

Fluoro
siloxane/silicone/silane
compounds

Fluoro
siloxane/silicone/silane
compounds

Partial perfluoro &
miscellaneous perfluoro
compounds

Poly fluoro compounds

Poly fluoro compounds

68391-09-3 Sulfonic acids, C6-12-alkane, perfluoroNo
potassium salts

68649-26-3 N-ethyl-1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8No
heptadecafluoro-N-(2-hydroxyethyl)-1-
octanesulfonamide, reaction products
with N-ethyl-1,1,2,2,3,3,4,4,4-
nonafluoro-N-(2-hydroxyethvl)-1-
butanesulfonamide, N-ethyl-
1,1,2,2,3,3,4,4,5,5,6,6,7,7,7-
pentadecafluoro-N-(2-hydroxyethyl)-1-
heptanesulfonamide, N-ethyl-
1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro-N-
(2-hydroxyethyl)-1-hexanesulfonamide,
N-ethyl- 1,1,2,2,3,3,4,4,5,5,5-
undecafluoro-N-(2-hydroxyethyl)-1-
pentanesulfonamide, octadecan-1-ol and
polymethylenepolyphenylene
polyisocyanate

91081-99-1 Sulfonamides, C4-8-alkane, perfluoro, No
N-(hydroxyethyl)-N-methyl, reaction
products with epichlorohydrin, adipates
(esters)

93572-72-6 Sulfonic acids, C6-12-alkane, perfluoro  No

65545-80-Roly(oxy-1,2-ethanediyly-hydro-o- Yes
hydroxy-, ether with-fluoro-o-(2-
hydroxyethyl)poly(difluoromethylene)
(1:2)
479029-28-Propenoic acid, 2-methyl-, 2- No
2 (dimethylamino)ethyl ester, polymers
with y-o-perfluoro-C8-14-alkyl acrylate,
acetates, N-oxides
74499-44-8 Phosphoric acidj-w-perfluoro-C8-16- No
alkyl esters, compds. with
diethanolamine

78560-44-8 Silane, No
trichloro(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10
,10-heptadecafluorodecyl)-

83048-65-1 Silane, No
(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl)trimethoxy-

86508-42-1 Perfluoro compounds, C5-18 Yes

65530-65-Boly(difluoromethylene)q-fluoro-n-[2- No
[(1-oxooctadecyl)oxy]ethyl]-

69991-61-Bthene, 1,1,2,2-tetrafluoro-, oxidized, No
polymd.
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Fluoro ester compounds 115592-83-Propenoic acid, Yes
1 3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,11,11,12
,12,12-

heneicosafluorododecyl ester

Fluoro urethane compounds 135228-6dexane, 1,6-diisocyanato-, Yes
3 homopolymer, g-w-perfluoro-C6-20-
alc.-blocked

203743-02-Propenoic acid, 2-methyl-, hexadecylYes
7 ester, polymers with 2-hydroxyethyl
methacrylate, g-w-perfluoro-C10-16-
alkyl acrylate and stearyl methacrylate
Fluoro urethane compounds 68990-40Fatty acids, C18-unsatd., dimers, Yes
diisocyanates, polymers with 2,3-bis(g-
W_
perfluoro-C4-18-alkyl)-1,4-butanediol,
1,6-diisocyanato-2,2,4(or 2,4,4)-
trimethylhexane and 2,2'-
(methylimino)bis[ethanol]
Fluoro amine compounds 70969-47-Thiols, C8-20, g-w-perfluoro, telomers Yes
with acrylamide

Fluoro ester compounds

Fluoro ammonium
compounds

Perfluoroalkyl Sulfonate ~ 68298-62-4 2-Propenoic acid, 2- Yes
and Related Compounds [butyl[(heptadecafluorooctyl)sulfonyl]a
mino]ethyl ester

Perfluoroalkyl Sulfonate  67584-42-3 Cyclohexanesulfonic acid, Yes
and Related Compounds decafluoro(pentafluoroethyl)-, potassium
salt

Perfluoroalkyl Sulfonate  306974-63- Fatty acids, C18-unsatd., dimers, 2-  Yes
and Related Compounds 0 [methyl[(perfluoro-C4-8-alkyl)sulfonyl]
amino]ethyl esters
Poly fluoro compounds 144468-32t,3-Propanediol, 2,2-bis(bromomethyl)-Yes
6 reaction products with
ethanethioltetrafluoroethylene
telomer, polymers with 1,6-diisocyanato-
2,2,4(or 2,4,4)-
trimethylhexane,2-heptyl-3,4-bis(9-
isocyanatononyl)-1-pentylcyclohexane

and
2,2'-(methylimino)bis[ethanol]
telomer
Poly fluoro compounds 148878-172-Propenoic acid, 2-methyl-, C2-18-alkyfes
5 esters, polymers witt-fluoro-w-[2-[(1-
0X0-2-

propenyl)oxy]ethyl]poly(difluoromethyl
ene) and vinylidene chloride
65530-63-Ethanol, 2,2’-iminobis-, compd. Witlr Yes
fluoro-w-[2-(phosphonooxy)ethyl]
poly(difluoromethylene) (2:1)
65530-64-&thanol, 2,2’-iminobis-, compd. Witly, Yes
o’-[phosphinicobis(oxy-2,1-ethanediyl)]
bis[w-fluoropoly(difluoromethylene)]
(1:2)

Poly fluoro compounds

Poly fluoro compounds
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Poly fluoro compounds

Poly fluoro compounds

Poly fluoro compounds

Poly fluoro compounds

Poly fluoro compounds

Poly fluoro compounds

Poly fluoro compounds

65530-66-Poly(difluoromethylene)g-fluoro-w-[2- Yes
[(2-methyl-1-0x0-2-propenyl)oxy]ethyl]-

65530-69-@oly(difluoromethylene)q -[2-[(2- Yes
carboxyethyl)thio]ethyl]- w-fluoro-,
lithium salt
65530-70-Roly(difluoromethylene)q, o' Yes

[phosphinicobis(oxy-2,1-
ethanediyl)]bis[w-fluoro-,
ammonium salt
65530-71-Roly(difluoromethylene)q -fluoro-w-[2- Yes
(phosphonooxy)ethyl]-, monoammonium
salt
65530-72-Poly(difluoromethylene)q. -fluoro-w-[2- Yes
(phosphonooxy)ethyl]-, diammonium
salt
65530-74-Ethanol, 2,2’-iminobis-, compd. Witlh- Yes
fluoro-w-[2-(phosphonooxy)ethyl]
poly(difluoromethylene) (1:1)
65605-70-Poly(difluoromethylene)g-fluoro-w-[2- Yes
[(1-oxo0-2-propenyl)oxy]lethyl]-
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Appendix 3 Results from library search for use and
occurrence of PFNA related substances

The library search was performed in two steps.

All documentation from the last century about useBFNA (CAS RN 375-95-1)
and 30 PFNA related substances found in the Noamegroduct Register. The
result from the first step was 129 documented o§&3-NA, while only 2 of the
30 precursors had documented uses from year 20@&s$ent. Five precursors
had nine documented uses in total.

Documentation from 2003 to present for the remardial PFNA related
substances identified in chapter 4.1.1. This segaste too many hit to be
possible to handle. Therefore, only the use of kiglhme chemicals is included.
High volume chemicals were defined as chemicalb véagistration deadline in
2010 which included additional 38 chemicals (sgeeagix 2).

Results from 1

Chemical group| CAS RN Name Last Use or occurrence
reference

Fluoro alcohol | 68391-08-2 | Alcohols, C8-14;w-perfluoro -

compounds

Fluoro amine 70969-47-0 | Thiols, C8-20, g-w-perfluoro, -

compounds telomers with acrylamide

Fluoro ester 115592-83-1| 2-Propenoic acid, -

compounds 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,

11,11,12,12,12-
heneicosafluorododecyl ester

Fluoro ester 203743-03-7| 2-Propenoic acid, 2-methyl-, -
compounds hexadecyl ester, polymers with
2-hydroxyethyl
methacrylate, g-w-perfluoro-
C10-16-alkyl acrylate and
stearyl methacrylate

Fluoro ester 85631-54-5 | 2-Propenoic acigho- -

compounds perfluoro-C8-14-alkyl esters

Fluoro 92332-26-8 | Phosphoric acid, monaf- -
phosphate perfluoro-C8-14-alkyl) esters,

compounds compds. with diethanolamine

Fluoro thioether| 68187-47-3 | 1-Propanesulfonic acid, 2- -
compounds methyl-, 2-[[1-0x0-3-[{-®-

perfluoro-C4-16-
alkyl)thio]propyllamino]
derivs., sodium salts

Fluoro thioether| 70983-60-7 | 1-Propanaminium, 2-hydroxy- -
compounds N,N,N-trimethyl-, 3-[{-o-
perfluoro-C6-20-alkyl)thio]
derivs., chlorides

Fluoro thiols 68140-19-2 | Thiols, C4-2Q;w-perfluoro -

compounds
Fluoro urethane| 135228-60-3| Hexane, 1,6-diisocyanato-, -
compounds homopolymer, g-w-perfluoro-

C6-20-alc.-blocked
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Fluoro urethane| 68990-40-9 Fatty acids, C18-unsatd., -
compounds dimers, diisocyanates, polymers
with 2,3-bis(g-w-
perfluoro-C4-18-alkyl)-1,4-
butanediol, 1,6-diisocyanato-
2,2,4(or 2,4,4)-
trimethylhexane and 2,2'-
(methylimino)bis[ethanol]
Partial 86508-42-1 Perfluoro compounds, C5-18 -
perfluoro &
miscellaneous
perfluoro
compounds
Perfluoro 375-95-1 perfluorononan-1-oic acid 2009 lubricating oil additive,
carboxylic (PFNA) surfactant for fire
compounds extinguishers, cleaning
agent, textile antifouling
finishing agent, LCD
panels, polishing surfactant
Perfluoro 68412-68-0 | Phosphonic acid, perfluoro-Cé- -
phosphonic/pho 12-alkyl derivs.
sphinic
compounds
Perfluoro 68412-69-1 Phosphinic acid, bis(perfluorof -
phosphonic/pho C6-12-alkyl) derivs.
sphinic
compounds
Perfluoroalkyl | 17202-41-4 | ammonium 1993 floor care maintenance
Sulfonate and nonadecafluorononanesulphoriat system
Related e
Compounds
Perfluoroalkyl | 306974-63-0| Fatty acids, C18-unsatd., -
Sulfonate and dimers, 2-[methyl[(perfluoro-
Related C4-8-alkyl)sulfonyl]
Compounds aminojethyl esters
Perfluoroalkyl | 67584-42-3 | Cyclohexanesulfonic acid, 2001 printing ink, etchant
Sulfonate and decafluoro(pentafluoroethyl)-, solutions for integrated
Related potassium salt circuit manufacture,
Compounds insecticide
Perfluoroalkyl | 68298-62-4 | 2-Propenoic acid, 2- -
Sulfonate and [butyl[(heptadecafluorooctyl)su
Related fonyllamino]ethyl ester
Compounds
Poly fluoro 144468-32-6| 1,3-Propanediol, 2,2- -
compounds bis(bromomethyl)-, reaction

products with
ethanethioltetrafluoroethylene
telomer, polymers with 1,6-
diisocyanato-2,2,4(or 2,4,4)-
trimethylhexane,2-heptyl-3,4-
bis(9-isocyanatononyl)-1-
pentylcyclohexane and
2,2'-(methylimino)bis[ethanol]

telomer
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Poly fluoro 148878-17-5| 2-Propenoic acid, 2-methyl-, -
compounds C2-18-alkyl esters, polymers
with a-fluoro-w-[2-[(1-
0X0-2-
propenyl)oxy]ethyl]poly(difluor
omethylene) and vinylidene
chloride
Poly fluoro 65530-63-4 | Ethanol, 2,2’-iminobis-, compd. -
compounds With a-fluoro-w-[2-
(phosphonooxy)ethyl]
poly(difluoromethylene) (2:1)
Poly fluoro 65530-64-5 | Ethanol, 2,2’-iminobis-, compd. -
compounds With a, o’-[phosphinicobis(oxy-
2,1-ethanediyl)]
bis[w-
fluoropoly(difluoromethylene)]
(1:1)
Poly fluoro 65530-66-7 Poly(difluoromethylene); 2005 preparation of magnetic
compounds fluoro-w-[2-[(2-methyl-1-oxo0- nanoparticles for enhance
2-propenyl)oxy]ethyl]- gas mass transfer in
fermentations
Poly fluoro 65530-69-0 | Poly(difluoromethyleney,-[2- | 1992 antistatic lead screens for
compounds [(2-carboxyethyl)thio]ethyl]- w- use with x-ray films,
fluoro-, lithium salt gypsum scale removal by
solution containing
chelating agent and
fluorene-substituted
surfactant
Poly fluoro 65530-70-3 | Poly(difluoromethylene), o’ -
compounds [phosphinicobis(oxy-2,1-
ethanediyl)]bis[w-fluoro-,
ammonium salt
Poly fluoro 65530-71-4 | Poly(difluoromethylene),- -
compounds fluoro-w-[2-
(phosphonooxy)ethyl]-,
monoammonium
salt
Poly fluoro 65530-72-5 | Poly(difluoromethylene),- -
compounds fluoro-w-[2-
(phosphonooxy)ethyl]-,
diammonium salt
Poly fluoro 65530-74-7 Ethanol, 2,2’-iminobis-, compd. -
compounds With a -fluoro-w-[2-
(phosphonooxy)ethyl]
poly(difluoromethylene) (1:1)
Poly fluoro 65545-80-4 | Poly(oxy-1,2-ethanediy), -
compounds hydro-w-hydroxy-, ether withu-
fluoro-mn-(2-
hydroxyethyl)poly(difluorometh
ylene) (1:1)
Poly fluoro 65605-70-1 Poly(difluoromethylene); 2008 antifouling finishing metho
compounds fluoro-w-[2-[(1-0x0-2- for natural color cotton
propenyl)oxy]lethyl]- knitwear, antiwear additive

for lubricants

i
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Results from 2

Chemical group CAS RN Name Anvandning CA
Fluoro alcohol 678-39-7 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- | water and oil repellent coating
compounds heptadecafluorodecan-1-ol
Fluoro alcohol 865-86-1 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,tPpolymerization, oxide
compounds ,12,12-henicosafluorododecanol superconductor and method fqg
producing the same
Fluoro alcohol 90622-43-8 | Alcohols, C7-22;w-perfluoro-,3-o- -
compounds fluoro
Fluoro alcohol 94158-62-0 | 1-[2-(2-butoxyethoxy)ethoxy]- -
compounds/Fluor 4,455,6,6,7,7,8,8,9,9,10,11,11,11-
o ether hexadecafluoro-10-
compounds (trifluoromethyl)undecan-2-ol
Fluoro alcohol 54009-73-3 | 4,4,55,6,6,7,7,8,8,9,9,10,11,11,11- | -
compounds/Fluor hexadecafluoro-2-hydroxy-10-
0 phosphate (trifluoromethyl)undecyl dihydrogen
compounds phosphate
Fluoro 61798-68-3 | 1-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- battery electrolyte,
ammonium heptadecafluorodecyl)pyridinium perfluorinated cationic
compounds toluene-p-sulphonate surfactant for electrodeposition
of tin
Fluoro 98219-29-5 | Betaines, N-(hydroxyethyl)-N-methyl-IN-
ammonium (2-sulfoethyl)-N-(1,1,2-
compounds trinydroperfluoro-C8-14-2-alkenyl)
Fluoro ester 17741-60-5 | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,1121,anti-bleed agents for adhesive
compounds ,12,12-henicosafluorododecyl acrylate | in semiconductor devices,
contained layers for organic
electronic device, water-
repellent agent in clothing,
tires, pharmaceuticals
Fluoro ester 1996-88-9 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- | Printing plates, hydrophobic
compounds heptadecafluorodecyl methacrylate coatings, antistatic coatings,
pharmaceuticals
Fluoro ester 2144-54-9 3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,1121,Adhesives, water-repellent
compounds ,12,12-henicosafluorododecyl agent in clothing, surfactant in
methacrylate polymerization
Fluoro ester 27905-45-9 | 3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,10- | pretreatment paste for ink-jet
compounds heptadecafluorodecyl acrylate printing of polyester fabrics,
anti-bleed agents for adhesive
in semiconductor devices,
Fluoro ester 94166-88-8 | Butanedioic acid, sulfo-, 1,4-bis{- -
compounds perfluoro-C6-12-alkyl) esters, sodium
salts
Fluoro iodide 2043-53-0 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8- Laboratory use, catalyst for
compounds heptadecafluoro-10-iododecane manufacturing olefin polymers
Fluoro iodide 85995-91-1 | Alkyl iodides, C8-14;w-perfluoro -
compounds
Fluoro phosphate| 92332-25-7 | Phosphoric acid, bis¢-perfluoro-C8- | -
compounds 14-alkyl) esters, compds. with
diethanolamine
Fluoro phosphate| 94291-77-7 | bis[3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-| -

compounds

hexadecafluoro-9-(trifluoromethyl)decy
hydrogen phosphate, compound with

—

2,2'-iminodiethanol (1:1)
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Fluoro 27619-90-5 | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- | fluoro surfactants for

sulfonate/sulfona heptadecafluorodecanesulphonyl perfluoroalkylation agents or

mide/sulfonyl chloride additives for fire-extinguishing

compounds foams

Fluoro 65702-24-1 | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11111,-

sulfonate/sulfona -nonadecafluoroundecane-1-sulphonyl

mide/sulfonyl chloride

compounds

Fluoro 66008-69-3 | 2-[[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9- | -

sulfonate/sulfona heptadecafluorononyl)sulphonyllmethyla

mide/sulfonyl mino]ethyl acrylate

compounds

Fluoro thioether | 68187-42-8 | Propanamide, 3-{@-perfluoro-C4-10- | -

compounds alkyl)thio] derivs.

Partial fluoro& 1841-46-9 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- Pharmaceuticals

miscellaneous hexadecafluorononyl methacrylate

fluoro

compounds

Partial fluoro& 307-70-0 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11 Solubilizing of organometallic

miscellaneous 1-icosafluoroundecan-1-ol compounds in fluorinated

fluoro solvents, pharmaceuticals

compounds

Partial fluoro& 376-18-1 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- Laboratory, polymer productio

miscellaneous hexadecafluorononan-1-ol

fluoro

compounds

Partial fluoro& 38565-53-6 | (2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9- Adhesives, copolymerization

miscellaneous heptadecafluorononyl)oxirane

fluoro

compounds

Partial fluoro& 4180-26-1 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- polymerizable films, liq crystal

miscellaneous hexadecafluorononyl acrylate display retardation film

fluoro

compounds

Partial perfluoro | 423-95-0 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- -

& miscellaneous hexadecafluorononanoyl chloride

perfluoro

compounds

Partial perfluoro | 76-21-1 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9- Oxide superconductor and

& miscellaneous hexadecafluorononan-1-oic acid method for producing the sam

perfluoro liquid repellent agent

compounds preparation for antireflection
layer for displays

Perfluoro amine | 90622-99-4 | Amides, C7-18;w-perfluoro-N,N- -

compounds bis(hydroxyethyl)

Perfluoro 335-76-2 nonadecafluorodecanoic acid super-ampbhiplpyoperty on

carboxylic surface of copper or copper

compounds alloy substrate to realize
corrosion-resistant and self-
cleaning functions

Perfluoro 72968-38-8 | Carboxylic acids, C7-13, perfluoro, -

carboxylic ammonium salts

compounds

Perfluoro ester | 85681-64-7 | 2-Propenoic acid, perfluoro-C8-16-alkyt

compounds esters
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A

Perfluoro ether | 335-36-4 2,2,3,3,4,4,5-heptafluorotetrahydro-5-| Microporous membranes,

compounds (nonafluorobutyl)furan (FC 75) Surface treatment agents for
resist pattern formation

Perfluoro iodide | 507-63-1 heptadecafluoro-1-iodooctane Productidituofopolymers

compounds (PVDF) and elastomers by
emulsion polymerization

Perfluoro iodide | 558-97-4 nonadecafluoro-9-iodononane polymerizatiovinyl

compounds polymers

Perfluoro iodide | 90622-71-2 | Alkyliodides, C6-18, perfluoro -

compounds

Perfluoro 93062-53-4 | Phosphinic acid, bis(perfluoro-C6-12-| -

phosphonic/phos alkyl) derivs., aluminum salts

phinic

compounds

Perfluoroalkyl 335-24-0 potassium 1,2,2,3,3,4,5,5,6,6-decaflugraenfoaming surfactant for met

Sulfonate and 4- electrowinning

Related (pentafluoroethyl)cyclohexanesulphonate

Compounds

Perfluoroalkyl 68608-13-9 | Sulfonamides, C4-8-alkane, perfluoro| -

Sulfonate and
Related
Compounds

N-ethyl-N-(hydroxyethyl), reaction
products with TDI
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Appendix 4 OECD surveys of PFCs

OECD- SURVEY OF PRODUCT CONTENT AND ENVIRONMENTAL
RELEASE INFORMATION ON PERFLUOROOCTANE SULFONATE
(PFOS), PERFLUOROALKYL SULFONATE (PFAS),
PERFLUOROOCTANOIC ACID (PFOA), PERFLUOROCARBOXYLIECID
(PFCA), THEIR RELATED SUBSTANCES AND PRODUCTS/MIXTRES
CONTAINING THESE SUBSTANCES

INTRODUCTION

The Organisation for Economic Cooperation and Dewalent (OECD) monitors
the manufacture and use of PFOA and PFOA-relatethials and other PFAS
and PFAS-related chemicals in addition to PFOSRIFQS-related chemicals
through surveys conducted every 2-3 years.

The results of the 2004 OECD Survey titled “Productind Use Information on
Perfluorooctane Sulfonate (PFOS), Perfluoroalkyf@ate (PFAS),
Perfluorooctanoic Acid (PFOA), related SubstancesRroducts/Mixtures
containing these Substances” were published in 28ENV/JM/MONO(2005)1
and are available at:

http://www.olis.oecd.org/olis/2005doc.nsf/LinkTo¥eim-mono(2005)1

Subsequently lists of these groups of chemicals @AS numbers were developed to
assist in responding to the surveys. These liste wublished as
ENV/IM/MONO(2006)15 the first time in 2006 and ansilable at:

http://applil.oecd.org/olis/2006doc.nsf/linkto/eimy-mono(2006)15

The second survey on “Production and Use of PFE8SPPFOA, PFCA and their
Related Substances and Products/Mixtures Contaihesge Substances” was undertaken
in 2006. Among others, the survey identified suts¢a not listed in the “Preliminary
Lists”. Consequently, the “Lists” were updated 002 [ENV/JIM/MONO(2006)15]. The
outcome of the survey was published in Decembeé 280ENV/IM/MONO(2006)36

and can be found at:

http://applil.oecd.org/olis/2006doc.nsf/linkto/eim-mono(2006)36

One of the recommendations of an OECD sponsored\RF¥arkshop held in
Stockholm, Sweden in November 2006 was that thenBas and Industry Advisory
Committee (BIAC) assist the OECD in the developnoéithe next survey with the goal
of collecting more useful data associated withrttamufacture and use of these
substances. Over the past year, a BIAC team warlosgély with the OECD PFC
Steering Group to design a survey, and develofotings and instructions needed to
conduct it.

69



TA-2562/2009 Swerea IVF-Project report 09/46

This survey differs from the previous surveys ivegal important ways.

. First, it is targeted at the producers of the belsamistry. The previous surveys,
on the other hand, focused further down the vahaéng by asking OECD member
countries to collect information on products maetifeed in or imported into their
jurisdictions. This approach significantly complied data collection. The revised
approach was adopted to address this concern,edtedt bnsure achievement of the
underlying goal of the survey, which is to gathdoimation that will assist OECD
and countries in assessing potential contributiorenvironmental loadings of
PFOS, PFAS, PFOA and longer chain length Perfluotmaxylic Acids (PFCA).

. Second, the survey will be administered by a si@f€©D member country
(Australia), which will send out the survey fornasthe companies that have been
identified as being the producers of the basic aseyn and summarise the results
for use by OECD and other countries. This appredtigreatly simplify the
handling and processing of Confidential Busine$srination (CBI). In general,
such information will be subject to the protectiaf®rded by the Country
administering the survey, and will only be sharéithW@ECD or countries in ways
that are consistent with the law of that countryegaing the protection of CBI.

. Third, the survey focuses on PFAS with chain les@lb and higher (including
PFOS), PFCAs with chain lengths C8 and highelging PFOA), and
substances that may be potential precursors séthabstances that are likely to be
produced or present in products, either as resiluzdtances or otherwise. For
definitional purposes “precursor” means a substémaiehas been recognized as
having the potential to degrade to a PFAS withairckength of C6 or higher
(including PFOS), or a PFCA with a chain length@8 and higher (including
PFOA). Once entering the environment these precsirsay have the potential to
degrade to the subject PFAS and PFCA substances.kifids of data are sought
in the survey concerning the targeted substancedupt content data and data on
releases to the environment from manufacturingiiets. The targeted substance
list is attached.

Note that the survey is not intended to capturectitgent of these substances in
consumer products or articles in commerce, to atdodble counting.” In this regard,
the focus of the survey is on potential contribasido environmental loadings of the
targeted PFAS and PFCAs. This objective is achibyefdcusing on manufacturing
releases and the presence of targeted substanmeslircts created at the start of the
manufacturing process. This objective is achiewetbbusing on manufacturing releases
and the presence of targeted substances in procheet®ed at the start of the
manufacturing process. However, it should be keptind that the product content
information provides a conservative estimate oéptél emissions from “products”, not
an estimate of expected or actual emissions. Ip d@evnstream processing of “products”
of this survey could result in some decrease oatheunts in the product content
category.

As a further check to limit “double counting”, detions of “product” and

“manufacturer” are included. The definition of “pitect” is intended to exclude
intermediates on the targeted substance list thad@d to other manufacturers and used
as reactants. A company that purchases and usesittermediates will be treated as a
“manufacturer” for purposes of the survey and véfort, like other “manufacturers”, its
manufacturing emissions, as well as the contetdargeted substances in its products.
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A “perfluorochemical product” is a product offerkmt sale in the marketplace as a solid
or as a final finished formulation (solution ormkssion) that consists of or includes one
or more chemicals on the targeted substance®#stiuorochemical products in this
definition include certain fluorinated surfactaatswell as per- and poly- fluorinated
polymeric products and is therefore, by designy avelusive. Perfluorochemical
products are manufactured from fluorochemical metiates (and other non-fluorinated
substances) and then sold to end-use customedistridutors. Perfluorochemical
products, for the purposes of this survey, do ncude end products and formulated
items (.e. cleaning solutions, paints), the articles to whiudy are applied (paper,
textiles, nonwovens, paper, carpet), and artitlasdre subsequently manufactured from
them. Perfluorochemical products also do not idelintermediates, when sold and
purchased as such. (Note: A company that uses ithiesmediates will be deemed a
manufacturer, so the quantities are accountedftis survey)

A “manufacturer” is a company that manufacturesstarices on the targeted substance

list, and also any company who uses one or motieeof SL substances to make
perfluorochemical-based products.
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Appendix 5  Qustionnaire for manufacturers/importers
& suppliers of PFOA and related
compounds and exempted PFOS uses

Review of restrictions on marketing and use of PFOAnNd related

compounds
Dear Madam, Sir,

We are writing with regard to a study that RPS Ad\vis currently undertaking for
the European Commission, DG Enterprise and Industry

Directive 2006/122/EC relating the restrictionsroarketing and use on
PerFluoroOctane Sulfonic acid (PFOS) and relatedpounds requires the
European Commission to:

- keep under review the ongoing risk assessmentit@esivon
PerFluoroOctanoid Acid (PFOA) and to propose nengsseasures to
reduce the risks if needed,

- investigate those industrial uses of PFOS ande@ledmpounds excluded

from the restrictions.

In a recent OECD study, new hazard information bexavailable on PFOA and
APFO. As a consequence, the Commission is requoedonitor the ongoing
activities in order to propose any restrictions swega if needed.

This study will evaluate the risk of PFOA and APk luding the availability of
possible alternatives for the placing on the marketl use by industry of
PFOA/APFO and their use in consumer products. Detroigs may be made in
cases where there are no unacceptable risks oewversocio-economic benefits
from using the substance(s) outweigh the risks.

This study will also include an evaluation of tHeematives to PFOS for those
uses, exempted by the restrictions such as phatgephotographic coatings,

hydraulic fluids for aviation and chromium electi@ng process. This analysis
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will help the Commission to monitor the developmehpossible alternatives or

technologies.

RPS Advies has been commissioned by the Europeanm@&sion, DG Enterprise
& Industry, to analyse the risks arising:

o from the industrial uses of PFOA and APFO and;

o from their use in consumer articles and;

to investigate the development of alternative sariists and technologies to those
uses of PFOS and related compounds that are exicfrata the restrictions under
the Directive 2006/122/EC. Please find encloseddtier of confirmation from

the Commission.

To undertake this task, we are consulting with Bt¢ manufacturers/importers
and suppliers of PFOA and related compounds abthal downstream users
(industry sectors), in a multi-step approach, réiga information to be used for :
1. Market Analysis

Exposure Scenarios

Evaluation of risk profiles of alternatives for PR@APFO

Identification and definition of specific uses &F®A/APFO

o bk~ 0N

Conclusions and recommendations

This questionnaire relates to topic 1 and 4. Argilable information on the other
tasks 2 and 3 is welcomed but we have plannednit &eseparate questionnaire to

obtain this information to divide the workload fgou.

This questionnaire has been prepared for EU manu&s/importers and
suppliers of PFOA and related compounds; a sepguastionnaire is available
for downstream users of PFOA and related compoufvéswould very much
welcome your participation in completing this quashaire to help ensure that
this study provides an accurate and up-to-dategaif the potential impacts of
restrictions on the marketing and use of PFOA ahmted compounds in
consumer products for manufacturers and suppliditsese products. We
recognise that some of the questions may be diffiolanswer precisely; in such
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cases, please provide your best estimate. Alsbfriee to provide additional
information on the last page or as a separate destunAlso, please note that
quantitative information (in Euros €) - rather trgaralitative information - will
enable us provide concrete examples of the potemigacts of the restrictions

which will significantly assist the Commission’saigon making.

Please send your completed questionnaire by emdix or post to the address

on the last page of this questionnaire by 31 MarcB008 However, if you

would like to respond to this survey but are unabldo so before this date,
please let us know. If you would like to discuss project or these questions
further, please feel free to call us. Alternatyyslou can email us suggesting a
time when we can call you to discuss the questiBlease submit your completed

responses in the English language.
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Confidentiality

We understand that the information provided cowldtain confidential business

information. Therefore the study team:

- will handle the information in the questionnairescanfidential business
information (unless stated otherwise). This infatiorashall not be shared
with any other company or institution other thea gtudy team. DG ENTR
will be the owner of this information;

- will present the collected and processed data withay link or reference

to the specific company and/or company location.

We would be happy to address any further confidéijtconcerns you may have -
as long as this is brought to our attention. Thgmk very much for your

assistance.

| About your Organisation

Organisation name:

Name of contact person:

Address:

Telephone number:

Fax number:

E-mail address:

Number of employees: <50 <250 >250

Annual Turnover: <€10m <€50m >€50m

If possible, please specify your annual turnover:

Q1. Is your company involved in the production/manuiaet import and/or supply @
PFOA and related compounds? Please tick the midexes.

Producer of PFOA and related
compounds

Importer of PFOA and related
compounds
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Supplier of PFOA and related compou

Producer of PFOS for exempted uses E
Importer of PFOS for exempted uses |:|
Supplier of PFOS for exempted uses |:|

L]

None of the above, please specify

Q2. Please provide thannual tonnagesof all PFOA/APFO and related compoun
manufactured (or produced), imported or supplied/dtyr company to EU custome
over the last five years and tloeation of production (i.e. name of country) or sourt

of the imported PFOA and related compounds.

ds

e

. Production
Production Import volume Supply volume :
Year location /
volume (tonnes) (tonnes) (tonnes) .
Source of import
2008
2007
2006
2005
2004

Q3. Following from Q2, please provide us with an indilma of any noticeable trend in
the demand for or salexf the above PFOA and related compounds (incluBR@S
for exempted uses) in the EU markets and/or ndtioraakets in which you opera
over the last 5 years. We would be very interesbekinow about trends in both tt
sales of your company/organisati(for example, an explanation of any signific:
increase or decrease in production on a year-by-yeesis)and overall trends withi
the EU markets in which you are active as well bsua any future trends you

envisage.

e
ne
ant
N

Trendsin EU market:

Trendsin National markets:
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five years indicate which at the end of the tajfle

Q4. For each of the PFOA compounds (including PFOSef@mpted uses) presented
the table below, please provide an indication efttital averagequantity (in tonnes)
manufactured, imported or suppliedto EU customersby your company in the last

in

Compound name |CAS# | EC# Volume (tly
PFOA and APFO

Pentadecafluoro octanoic acid 335-67-1 | 206-397-9
Pentadecafluoro octanoic acid, ammonium salt 3825-26-1| 223-320-4

Total PFOA and APFO

PFOA precursors

Methyl perfluorooctanoate 376-27-2 | 206-808-1
1,1,1,2,2,3,3,4,4,5,5,6,6,7,7, 8,8-Heptadecaflu@ado-octane 507-63-1 | 208-079-5
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafaaecyl acrylate | 27905-45-| 248-722-7
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafbdecyl 1996-88-9| 217-877-2
acrylate

3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafturdrdecanol 678-39-7 | 211-648-C
3,3,4,45,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecaftrdrdecene 21652-58-| 244-503-5

Total PFOA precursors

Higher homologues

cosafluorododecyl acrylat

1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11212% 307-60-8 | 206-205-3
acosafluor-12-iodo-dodecane

1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-Heraflasro-10-iodo- | 423-62-1 | 207-030-5
ne

Heptadecafluoro-nonanoic acid 375-95-1 | 206-801-3

Nonadecafluoro-decanoic acid 335-76-2 | 206-400-3

3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecaftrdrdecanol 678-39-7 | 211-648-(

1,11,2,2,3,3,4,4,55,6,6,7,7,8,8-Heptadecafluo@ibdo-decane | 2043-53-0| 218-053-5

1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-Heraflasro-12-iodo- | 2043-54-1| 218-054-(
cant

3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,11,11,12,12,134,84,15,15,16,16,4980-53-4| 225-627-9
pnacosafluorohexadecyl methacryla

3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12- 17741-60-| 241-732-2

Total higher homologues

PFOS and related compounds

Pentafluoro octane sulfonates (gF1;SO,X; X = OH, metal salts

| na.

| na.
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"), halide, amide)

Other PFOS derivatives, including polymers

n.a. n.a.

Total PFOS and derivatives

Q5. Have you manufactured/supplied any other PFOA/AlRgIated compounds in the last
five years which are not included in the table afJf YES, please provide their full
names, CAS and EC Numbers as well as their anmoaluption, import or supply

volumes.
CAS No. | EC No. Total EU supply Exported
Name volume volume volume (t/y)
(ty) (ty)

Q6. Do you manufacture/supply any alternatives to PFAPNO and related compounds
and/or to the exempted uses of PFOS? If YES, elpesvide their full names, CAS
and EC Numbers as well as their import or supplywes and specify the use.

CAS No. | EC No. Total EU supply Use
Name volume volume
(tly) (thy)

separate sheet if necessary).

Q7. Finally, if you feel that we have missed anythingportant, or would like to comment
on any of the issues raised by this questionnpliease let us know (and continue oh a
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Thank you for taking the time to complete this queonnaire.
Your response will provide a valuable input to themarket analysis of PFOA
and related compounds.

Please be aware that we will ask you to send us neoinformation regarding
exposure, alternatives and impact of restrictions o your business.

Please send your completed questionnaire (andranyrees) by31 March 2009
to the address given below by e-mail, fax or pdstank you very much for your

assistance.
Martijn van Velthoven Telephone:+31 15 750 1600
RPS Advies BV Fax: +31 15 750 1610
P.O. Box 5094 E-mail: PFOreply@rpsgroup.com

2600 GB Delft,
The Netherlands
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