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PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE AS A
CATEGORY 1A OR 1B CMR, PBT, VPVB OR A SUBSTANCE OF
AN EQUIVALENT LEVEL OF CONCERN

Substance Name(s): 1-methyl-2-pyrrolidone
EC Number(s): 212-828-1
CAS number(s): 872-50-4

» The substance is proposed to be identified as @utstmeeting the criteria of Article 57 (c) of
Regulation (EC) 1907/2006 (REACHYwing to its classification as toxic for reproduwocti
category 1 Bwhich corresponds to classifications as toxic éproduction category?2

Summary of how the substance meets the criteria astegory 1B reproductive toxicant.

Pursuant to Regulation (EC) No 1272/2008 as amemaeldadapted to technical and scientific
progress by Regulation (EC) No 790/2009, as of tebwer 2010, N-methyl-2-pyrrolidone is
listed as entry 606-021-00-7 in Annex VI, part able 3.1 (the list of harmonised classification and
labelling of hazardous substances) of Regulatio@) (Mo 1272/2008 as toxic for reproduction
category 1B, Its corresponding classification Annex VI, part 3, Table 3.2 (the list of harmsex
and classification and labelling of hazardous sarxsts from Annex | to Directive 67/548/EEC) of
Regulation (EC) No 1272/2008 is toxic for reprodactcategory 2

Therefore, this classification of the substanceRegulation (EC) No 1272/2008 shows that the
substance meets the criteria for classificatiomoag for reproduction, in accordance with Article
57 (c) of REACH.

Registration dossiers submitted for the substanceges

1 Classification in accordance with Regulation (EC) R@2/2008 Annex VI, part 3, Table 3.1 List of hamiszd classification and
labelling of hazardous substances.

2 Classification in accordance with Regulation (EC) R@2/2008, Annex VI, part 3, Table 3.2 List of hamiszd classification and
labelling of hazardous substances (from AnnexCaancil Directive 67/548/EEC).



ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

PART |
JUSTIFICATION
1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

Table 1: Substance identity

Deleted CAS numbers:

EC number: 212-828-1

EC name: 1-methyl-2-pyrrolidone
CAS number (in the EC inventory): 872-50-4

CAS number: 872-50-4

53774-35-9, 57762-46-6, 26138-58-9

CAS name: 2-Pyrrolidinone, 1-methyl-
IUPAC name: 1-Methylpyrrolidin-2-one
Index number in Annex VI of the CLP 606-021-00-7

Regulation

Molecular formula: CsHoNO

Molecular weight range: 99 g/mol

Synonyms:

1-Methyl-2-pyrrolidinone
1-Methyl-5-pyrrolidinone
1-Methylazacyclopentan-2-one
1-Methylpyrrolidone
AgsolEx 1

M-Pyrol

Microposit 2001

N 0131
N-Methyl-a-pyrrolidinone
N-Methyl-a-pyrrolidone
N-Methyl-y-butyrolactam
N-Methyl-2-ketopyrrolidine
N-Methyl-2-pyrrolidinone
N-Methyl-2-pyrrolidone
N-Methylbutyrolactam
N-Methylpyrrolidone
NMP

NSC 4594

Pharmasolve

Pyrol M

SL 1332
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Structural formula:

O

1.2 Composition of the substance
Name: 1-methyl-2-pyrrolidone
Description: ---

Degree of purity: >80 -<100 %

Table 2: Constituents

Constituents Typical concentration Concentration range Remarks
1-Methylpyrrolidin-2- >80 -<100 %
one

Table 3: Impurities

Impurities Typical Concentration Remarks
concentration  range

Table 4: Additives

Additives Typical concentration Concentration range Remarks

None
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ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

1.3

Physicochemical properties

Table 5: Overview of physicochemical properties

Property

Value

Remarks

Physical state at 20°C and
101.3 kPa

Liquid, colourless with ammonia-like
odour

Harreus (2005)

Melting/freezing point

-24.4 °C

Harreus (2005)

Boiling point 204.3 °C at 101.3 kPa Harreus (2005)
Vapour pressure 0.04 kPa at 25 °C Lide (1994)
Density 1.028 g/crhat 25 °C Harreus (2005)
Water solubility completely miscible with water Hews (2005)
Partition coefficient n- -0.54 at 25 °C ECHA (2011)

octanol/water (log value)

Domanska and Lachwa (2002)

Surface tension

52.9 mN/m at 25 °C and 0.1 vol. %
50.1 mN/m at 50 °C and 0.1 vol. %
50.8 mN/m at 25 °C and 1 vol. %
48.0 mN/m at 50 °C and 1 vol. %
48.3 mN/m at 25 °C and 10 vol. %
44.6 mN/m at 50 °C and 10 vol. %

Garcia-Abuin et al. (2008)

pH value 7.7-8 Harreus (2005)
Concentration: 10 % aqueous solution
Viscosity 1.796 mPa s at 20 °C Harreus (2005)

Refractive index

1.469 at 25 °C

Harreus (2005)

Flash point 91 °C Harreus (2005)
(DIN 51758)

Auto-Ignition Temperature| 245 °C Harreus (2005)
(DIN 51794)

3 The references of the values reported in Table 5 will be available in the technical dossier. In case references need to
be included an additional column could be added manually to Table 5.
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2 HARMONISED CLASSIFICATION AND LABELLING

Pursuant to the first ATP to Regulation (EC) No 2/2D08 (Commission Regulation (EC) No
790/20095) as of 1 December 2010, 1-methyl-2-pitoole is listed with index number 606-021-
00-7 in Annex VI, part 3 of Regulation (EC) No 1227208 (list of harmonised classification and
labelling of hazardous substances) with the follayclassification:

Table 6: Classification according to part 3 of Anng VI, Table 3.1 ((list of harmonised
classification and labelling of hazardous substaneg of Regulation (EC) No 1272/2008

Index No International |EC No CAS No Classification Labelling Spec. Notes
Chemical Conc.
Identification Hazard Class an¢Hazard stateqPictogram|Hazard Suppl. Limits,
Category Code(s)|ment code(s) |,  Signalstatement |Hazard |M-
Word code(s) statement |factors
Code(s code(s)
606-021-00-7 |N-methyl-2- |212-828-1|872-50- |Repr. 1B H360D*** |GHS08 |H360D*** Repr. 1B
pyrrolidone; 4 Eye Irrit. 2 H319 GHSO07 |H319 H360D: C
1-methyl-2- STOT SE 3 H335 Dgr H335 >5 %
pyrrolidone Skin lrrit. 2 H315 H315
STOT SH
3; H335
C>10%
Repr. 1B, H360D*** May damage fertility or the unborn child.
Eye Irrit. 2 H319 Causes serious eye irritation.
Skin Irrit. 2 H315 Causes skin irritation.

STOT Single Exp. 3 H335 May cause respiratoryation.

Table 7: Classification according to part 3 of Anng VI, Table 3.2 (list of harmonized
classification and labelling of hazardous substansdrom Annex | of Council Directive
67/548/EEC) of Regulation (EC) No 1272/2008

Index No International ~ ChemicalEC No CAS No Classification Labelling Concentration Notes
Identification Limits

Repr. Cat. 2; R61:

: C25%
N-methyl-2-pyrrolidone; Repr. Cat. 2; T g o
606-021-00-7 |y 1T PO O 1212-828-1|872-50-4 | R61 R: 61-36/37/38 X R36/37/38:
ied Xi; R36/37/38  |S:53-45 210 %

Repr. Cat. 2; R61 May cause harm to the unbaitd.ch
Xi - R36/37/38 irritating to eyes, respiratory ®m and skin

4 According to Annex VI (Part 1, entry 1.2.3): H380d H361 indicate a general concern for effectdath fertility
and development: ‘May damage/Suspected fertilittherunborn child’. According to the criteria, theneral hazard
statement can be replaced by the hazard statemgictiing only the property of concern, where eitfegtility or
developmental effects are proven to be not relevaht order not to lose information from the harnsed
classifications for fertility and developmental exfts under Directive 67/548/EEC, the classificatidrave been
translated only for those effects classified urttlat Directive. These hazards statements aredtetidy reference ***
in Table 3.1.
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3 ENVIRONMENTAL FATE PROPERTIES

Not relevant for the identification of the substance as SYHC in accordance with Article 57c.

4 HUMAN HEALTH HAZARD ASSESSMENT

Not relevant for the identification of the substance as SYHC in accordance with Article 57c.

5 ENVIRONMENTAL HAZARD ASSESSMENT

Not relevant for the identification of the substance as SYHC in accordance with Article 57c.

6 CONCLUSIONS ON THE SVHC PROPERTIES

6.1 PBT, vPvB assessment

Not relevant for the identification of the substance as SYHC in accordance with Article 57c.

6.2 CMR assessment

Pursuant to Regulation (EC) No 1272/2008 as amemteldadapted to technical and scientific
progress by Regulation (EC) No 790/2009, as of tebwer 2010, N-methyl-2-pyrrolidone is
listed as entry 606-021-00-7 in Annex VI, part apble 3.1 (the list of harmonised classification and
labelling of hazardous substances) of Regulatio@) (Mo 1272/2008 as toxic for reproduction
category 1B, Its corresponding classification Annex VI, part 3, Table 3.2 (the list of harmsex
and classification and labelling of hazardous sarxsts from Annex | to Directive 67/548/EEC) of
Regulation (EC) No 1272/2008 is toxic for reprodactcategory 2

Therefore, this classification of the substanceRegulation (EC) No 1272/2008 shows that the
substance meets the criteria for classificatiomoag for reproduction, in accordance with Article
57 (c) of REACH.

6.3 Substances of equivalent level of concern assessmen

Not relevant for the identification of the substance as SYHC in accordance with Article 57c.
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PART Il

The underlying work for development of Part Il bist Annex XV report was carried out under
contract ECHA/2010/175 SR28 by Entec UK LimRelDM Consulting and BRE

INFORMATION ON USE, EXPOSURE, ALTERNATIVES AND
RISKS

1 MANUFACTURE, IMPORT AND EXPORT

1.1 Synthesis of NMP

According to Wikipedia (2011), the precursor foe thynthesis of NMP ig-Butyrolacton, which is
manufactured in a catalytic process from formaldiehynd acetylene (see Figure 1). Adding
methylamine, the-Butyrolacton is transformed into NMP.

Figure 1: Synthesis of NMP (Wikipedia 2011)

CH HC & O
o7 ScH * H,CT —— HO/\/OH

N 0O +CH3NH, O O Oxidation /\/\/OH
O O e

1.2 Manufacturing sites

In data collected for an OECD (2009) SIDS dosstenas reported that there are three European
manufacturing sites of NMP, with a further threehie USA and four in the Asia-Pacific region.

> 17 Angel Gate, City Road, London, EC1V 2SH, Unk&dgdom
6 Riccarton, Edinburgh, EH14 4AP, United Kingdom
7 Bucknalls Lane, Garston, Watford, WD25 9XX, Uniteidgdom
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Information available for the current analysis cades that the number of manufacturers in Europe
is currently understood to be ten or fewer.

Information on known manufacturing companies iduded in the confidential annex.

1.3 Manufacture, import, export and use quantities

The European production volume of NMP in 2003 wegsorted to be 30,000 to 50,000 tonnes, out
of a total global production of 100,000 to 150,G0@nes. European production had reportedly
reduced to 20,000 to 30,000 tonnes by 2005 (OEOD9R

Information was not received from all manufactulierporters in terms of completed
guestionnaires. However, based on the informadieailable in registration dossiers and from
consultation:

* The total amount put on to the EU market seemsetddtween 10,000 tonnes and 50,000
tonnes.

» Of this, the quantity manufactured in the EU ismated to around 50 %, accounted for by ten
or fewer companies.

* The share accounted for by imports is also arouh&o5accounted for by between 10 and 20
companies.

Based on data from questionnaires, it appearssthadral hundred tonnes of the imports are in the
form of mixtures. Further information regarding tN&P content of imported mixtures was not
available from the received information. The It importing companies is included in the
confidential annex.

Information available from industry questionnairedicates exports from the EU in the order of
1,000 to 2,000 tonnes (although it should be ntitatthis is a limited sample and is not considered
to represent the EU as a whole). Furthermoregthez understood to be additional exports in the
form of mixtures (e.g. paints).

Based on the information available, it appears tis# in the EU could be between 10,000 and
50,000 tonnes per year, taking into account EU r@abure and imports/exports. This figure is
deliberately approximate given that confidentidiormation has been used in its derivation and
given that the data used to develop the estimatmligely to be fully complete. The figure has
been used in some of the later analysis, in whidhould be recognised that there are inherent
uncertainties.

1.4 Trends

Based on data reported in registration dossiemetidoes not seem to be a significant trend in
imports over the last 3-4 years, with some impsriecreasing quantities and others decreasing
guantities imported. However, the majority importaly provided data for one year (described
further in the confidential annex).

It is, however, worth noting that several comparfiase provided information for this analysis,
indicating that they have ceased use of NMP innegears, particularly due to regulatory concerns
following its classification as a reproductive toaint. Reductions in use are therefore also exgecte
to lead to reductions in manufacture and impothefsubstance.
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Furthermore, a major supplier of the substance @gpese to reduce in the coming years and to be
more limited to industrial and professional usedpfving the classification of NMP as a category
1B reproductive toxicant in 2009.

1.5 Releases from manufacture

1.5.1 Operational conditions of use and existing risk maagement measures

Based on data provided by industry, the potentalifihalation or dermal exposure to arise in
modern chemical plants is generally small. Thedpotion of NMP and associated bulk transfers
and storage are all contained within closed systeBugk loading is undertaken outdoors and under
containment. Transfer lines are cleared prior égodipling. The filling of drums or smaller
containers is undertaken at dedicated fill pointthvextract ventilation. Containment or extract
ventilation is in place where sampling is undertaké\ny laboratory analysis of samples from the
production process or during subsequent repackingdertaken within a fume cupboard. Systems
are drained down prior to equipment break-in ornteaiance. None of the production processes or
tasks during subsequent distribution of NMP invehamy direct contact with NMP. Gloves are
used where incidental dermal exposure is possidesaitable coveralls are used for tasks such as
entering drained reaction vessels.

1.5.2 Releases of the substance

Both inhalation and dermal exposures associatel thé production and distribution of NMP are
predicted to be low. This reflects the high lesetontainment of modern chemical processes and
the use of extract ventilation and gloves for tasish as sampling or fluid transfer operations
where exposure might arise.

Further information is provided in the confidentinex.
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2 USES OF THE SUBSTANCE

2.1 Overview of uses

Data for use of NMP products was reported by th&€DE2007) based on data provided by the
NMP producers group in 2005. This data is repredumelow.

Table 8: Uses according to NMP Producers reportechiOECD (2007) at a global level

Industry Application % of total
Coatings High temperature coating, urethane digmessacrylic and styrene latexes 20
Industrial and Paint removers, floor strippers, graffiti removiedustrial degreasing, 20
consumer cleaners injection head and cast-molding equipment cleaning

Agricultural chemicals | Solvent for herbicide, peste and fungicide formulations 15
Electronics Cleaning, de-fluxing, edge bead remgvabtoresist stripping 20
Petroch_emical Lube oil processing, natural and synthetic gasfigation 10
processing

Pharmaceuticals Solvent 15

Initial information available from one of the majsuppliers to the EU market suggests a profile of
use that is reasonably similar to this (see thdidential annex).

However, companies representing the majority ofpup the EU market have not been able to
provide information on the quantities / proportioansvhich NMP is used because such information
is considered to be confidential.

Therefore, a rough estimate of the quantity useshirh application has been derived assuming that
total current use of the substance is around 10@®D,000 tonnes and that the split of uses is the
same as that at a global level in 2005. The cpomding quantities are therefore as shown in the
table below.

Table 9: Approximate split of uses assumed for thanalysis

Industry Application Use (000t)
Coatings High temperature coating, urethane digpessacrylic and styrene latexes ~ 2,000-10,000
Industrial and Paint removers, floor strippers, graffiti removiedustrial degreasing, 2,000-10,000
consumer cleaners injection head and cast-molding equipment cleaning

Agricultural chemicals | Solvent for herbicide, peste and fungicide formulations 1,500-7,500
Electronics Cleaning, de-fluxing, edge bead remgvabtoresist stripping 2,000-10,000
Petroch_emical Lube oil processing, natural and synthetic gasfigation 1000-5,000
processing

Pharmaceuticals Solvent 1,500-7,500

The following descriptions of uses have been usethke present analysis:

» Coatings (paints, printing inks);

17



ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

* Cleaning products (polymer removers, paint stripfoéganers);
» Agrochemicals;

» Electronic equipment manufacture;

» Petrochemical processing;

* Pharmaceuticals;

» Other uses.

The substance is clearly used in a wide varietgpglications and it would be possible to apply
various other groupings and categorisations taties of the substances. Whilst this is recognised,
the above relatively coarse categorisation is usexdder to be able to present the information in a
manageable format.

2.2 Use #1 — Coatings

2.2.1 Functions of the substance

NMP is used as a solvent in a wide range of diffeoeating products. It is reported (BASF, 2010)
to be non-corrosive, of high boiling point with edent solvent power and chemical resistance. Its
effects are favourable for baked coatings thatared at relatively high temperatures.

NMP is a dipolar aprotic solvent, a class which spscific physicochemical properties that make
them miscible both in water and solvents. It appéaerefore to be used extensively in waterborne
paints (as a co-solvent/coalescing solvent) as ageilh solvent-borne coatings and in printing inks.

The ranges of final products to which the coatimge applied appear to be hugely diverse,
including for example:

» Decorative and protective waterborne paints;
* Metal coatings;

» Concrete coatings;

* Wood coatings and wood care products;

* Automotive paints;

» Parquet lacquers;

» Artists colours;

» Screen printing inks;

* Inkjet inks (industrial and general public);

* Peninks;

* Non-stick bakeware/cookware.
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Use as a cleaning product is considered separatithgugh there is some overlap in information
provided through consultation (e.g. companies mglediinformation on the use of their products in

paints and as thinners/cleaners which are frequealttl to complement use of those paints).

2.2.2 Applications

2.2.2.1 Sectors of use

Based on the information provided for the currenalgsis, NMP is used in a wide range of
different end use sectors, encompassing induspriafessional and consumer uses. Information on
the range of different uses is included in theadi#low. This information may (if appropriate) be
consolidated into groups/categories for the purpas@stimating releases/exposure.

Table 10: Information from consultation on uses incoatings

Use Quantity Customers
Examples only used industrially

Production of enameled wire 715-1,305t 100 % industrial
Wire enameling 100-1,500t 100 % industrial
Coalescing solvent in waterborne paints c. 500t %0adustrial
Thinner to aid coating spray application 320t 10n&tustrial
Specialist coatings >200t 100 % industrial

Solvent-based high temperature coatings (solvethiraater-based and
diluent/cleaner)

140-190t

100 % industrial

Solvent for paint resins 100t 100 % industrial
Manufacturing equipment maintenance 8-25t

Co-solvent (at c. 5 %) in screen printing inks #midner 5t 100 % industrial
Automotive waterborne paint 15t 100 % industrial
Coalescing solvent in automotive paints 1.25t 10m@astrial
Additive for coating esp. technical textiles (salt/éor thixotropic 1t 100 % industrial
agent)

Component in screen inks 0.8t 100 % industrial
Waterborne paint for steel/automotive components 3-006t 100 % industrial
Wood impregnation product (co-solvent for fungigide 0.15t 100 % industrial
Use in industrial continuous inkjet mixtures (ink) <1t 100 % industrial

Metal coating for hot environments (prevent comagthemical attack

100 % industrial

Examples which also include professional use

Waterborne paints (automotive and other industrial) 100t per yeatt 100 % industrial / professional
Coatings 0.2t 100 % professional
Printing ink (NMP used at c. 5 % to fuse pigmenfRfC film) 0.02-0.2t 100 % professional
Formulation of industrial flooring products 0.001t 100 % professional
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Use Quantity Customers

Examples which also include public use

Waterborne floor finishes 2-4t 95 % professionals, 5 % public

Paint, diluent, remover 2-2.5t 95 % professional, 5 % public

Industrial paints <2t 95 % professional, 5 % public

Waterborne parquet varnish 1.3t 100 % public

Binder in waterborne PU wood paint <1t 90 % prafasal, 10 % public

Binder in waterborne PU topcoat <1t 70 % professional, 30 % public

Epoxy paints <1t 90 % professional, 10 % public

Universal pigment preparations <1t 50 % professional, 50 % public

Artists colours (acrylics) 0.7t 100 % professional/amateur
artists

Parquet lacquer 0.53t 30 % professional, 70 % public

Sealer wood varnish 0.04t 7 % industrial, rest professional
and public

PC9a: paints for metal, concrete, waterborne waiiitg, trimpaints Small 50 % professional painters

and translucent woodcare paints. amounts (trade), 50 % public (retail)

Subtotal (approximate) 2,220-4,280t

A key finding from the information above is thateth are several examples where coatings
containing NMP are used by the general public. miagority of the REACH registrations for NMP
only consider industrial and professional use oétio@s. It is understood that the labeling
requirements related to classification as a catefjBrreproductive toxicant would not apply when
the concentration of NMP is below 5 %. Some of ¢bating products are expected to include
NMP at concentrations below 5 % so it is considefiembible that use may continue in those
applications.

2.2.2.2 Use in preparations/mixtures

In relation to the use in coatings, NMP is formethtinto coating products by coating
manufacturers. These mixtures are then used inallstprofessionally and by the general public.

It is clear that the concentration of NMP in th@seducts varies significantly. Information from
the Latvian Chemicals Database, along with datenfommpanies providing information for this
analysis suggests that concentrations of NMP intpaire typically in the range of 1-10 %.

2.2.2.3 Processes involved
The key processes involved include coatings matwf@nd coatings application.

A range of information has been provided on theg@sses involved in coatings manufacture and
the range of coating applications by companiesluawin the industry.

Coating manufacture will typically involve stagegh as bulk transfer of NMP (e.g. from IBCs or
drums, though sometimes in closed pipelines); nyiximhich may be in open systems; and filling
of paint into drums/cans.
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Coatings containing NMP have been reported as lsgpied by the following methods:

e Brushing;
* Rolling;
e Spraying;

* Inkjet printing machines (for e.g. road signs);
* Cleaning of equipment;

e Coll coating;

* Dip coating;

* Industrial roller coating;

e Curtain coating;

* High temperature curing (e.g. up to 425°C).

In industrial situations, local exhaust ventilatioespiratory protection and protective clothing ar
reportedly used. In some cases (e.g. industrigetinprinting) application is typically done in
enclosed processes.

2.2.2.4 Use in articles

NMP is not assumed to be present in articles ssused as a solvent in coatings. The NMP thus
evaporates following application.

2.2.3 Quantities involved

Based on the data in Table 10, information providgarganisations that directly responded to the
consultation for this analysis represent use ofiado2,200 to 4,300 tonnes of NMP per year.
However, the total amount may be greater than tAissuming total EU use of NMP of 10,000 to

50,000 tonnes and a share for use in coatings &b ZDased on global figures from several years
ago in Table 8), the total use in coatings couldupeto around 2,000 to 10,000 tonnes. The
percentages of use in coatings from other souegs fMember States’ registers reported in Annex
3) indicate fairly similar shares of use for cogtn

It can be expected that there will be some moveydman NMP in future, particularly given that:

* The registrations for the substance (mostly) do inotude use by the general public
suggesting that some of these uses may be replaced;

» Several companies providing information for the lgsia have indicated that they have
replaced NMP in recent years, particularly becaafsthe reclassification as a category 1B
reproductive toxicant;

* The trade association CEPE has an exclusion listcfiemicals used in printing inks,
indicating that substances classified as categ8rprl1B reproductive toxicants (amongst
others) are excluded as raw materials for the n@atwfe of printing inks and related
products supplied to printers.
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2.2.4 Description of supply chain

The supply chain for coatings is highly complexthwia very large number of companies
involved. It has not been possible to estimateptioportion of the total coatings industry thatsise
NMP but as an indication of the key phases in theplk/ chains concerned, the table below
provides indicative information on possible numb&rsompanies within key stages. The responses
reported by individual consultees are providedifdormation purposes and conclusions are drawn
on the likely possible numbers in total, basedtwsé individual responses (noting that there may
well be some overlap if companies in the supplyirciparchase different NMP-containing coatings
from more than one supplier).

Table 11: Indicative information on potential numbeas of companies involved in supply chains
for coatings

Supply chain stage Number of companies (ranges Possible numbers of companies in
reported by individual consultees) | total
Formulation of mixtures used in Unknown
coatings manufacture
Coatings manufacture c. 30 companies responded -1000
Distributors of coatings Unknown
Users of coatings (example groups)
- Waterborne paints (including e.g. | >>100,000 >100,000 (incl. professionals)
professional/public use) <10,000
10-100
- Wire enamelling 11-100 100-1000
30-55
- Wood coatings <1000 100-1000
101-1000
- Industrial paint application 20-60 >1,000
10-40
11-100
3
45-50
<100
48
200-300
>800
- Automotive parts 10-100 100-1000
15-20
10-15
- Industrial printers 1 100-1000
>100
20-30
500
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The companies involved are understood to be dig&t across the EU. No information on
geographical concentration in particular Membete&stés available.

2.3 Use #2 — Cleaning products

2.3.1 Functions of the substance

NMP is a powerful solvent and has a high solvajogver for plastics, resins, oil and grease.
According to BASF (2010), NMP has been used asgredient in paint removers, cleaners and
degreasers. It can reportedly be used alone bteimds for removal of oil, carbon deposits and
other tarry polymeric residues from metal chambeistons and cylinders, as well as for wet
cleaning of combustion engines.

2.3.2 Applications

2.3.2.1 Sectors of use

Information on the range of different uses repoligadompanies that provided input to this analysis
is presented in the table below.

Table 12: Information from consultation on uses incleaning products

Use Quantity Customers

Cleaning solvent 1t No data

Mixtures for removal of coatings/paint/graffiti painters or DIY | 12t (2009) 30 % industrial, 70 % DIY
(including use in aerosol cans) 0t (2010)

Paint remover 27.8t No data

Cleaning of mixing tanks (dissolving residual cogji 30-50t 100 % industrial

Cleaning agents 1-5t 100 % industrial/professional
Subtotal (approximate) 60-95t

Based on the information on the quantities hisédiycused globally in cleaning products (20 %
according to OECD, 2007) and an assumed total 146,600 to 50,000 tonnes, the total amount
used in cleaning products in the EU could be aro2@®0 to 10,000 tonnes, meaning that the
volumes reported through companies consulted doeild relatively small share of the total market.
However, it appears that use may have decreastusimpplication in recent years, as described
below. Furthermore, other sources of informatiaggest that the share of the market accounted
for by cleaning products could be less than 20 %.

For example, it is understood that NMP use is ad®red limited for members of AISE
(International Association for Soaps, Detergentd Bfaintenance Products), except possibly for
some industrial applications.
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Material safety data sheets for the substanceateligse in a range of paint removing products such
as:

* Polymer remover containing 30-60 % NMP. This pridwas primarily used to remove
polymer deposits from moulding tools. The comp#&@ag now replaced NMP in these
products due to concerns with the reclassificabibiine substance.

* Anti-graffiti cleanser containing 5-15 % NMP.

» Stain protecting products containing 1-5 % NMP (ubg the general public). Again this
product has been reformulated to remove NMP diabkelling concerns.

» Graffiti removing towels containing 10-25 % NMP.

It is of note that several of these products cdwdde been available to the general public and that
several of the MSDS only mentioned the classifaratof NMP as R36/38, not the more recent
classification as a reproductive toxicant. Basedhe relatively limited information available from
consultation, it does appear that the classificati@s had an effect on the extent to which
companies have continued to use NMP in cleaninglyms, particularly those that may be
available to the public.

Additionally, data in Annex 2 from the Norwegiargiger of products and the Latvian chemicals
database also indicate a reduction in the quastiiged in cleaning products between 2008 and
2009 (the classification as a category 1B repradedoxicant was introduced in 2009).

Data from 2003/2004 in the UK indicates that NMPsweed on at least four sites as a paint
stripper for graffiti removal and seven sites asod/ent in degreasing tanks specifically in the
aerospace industry.

NMP is reportedly used as a substitute for metteyldrioride in paint strippers (BMAS, 2006).

2.3.2.2 Use in preparations/mixtures

It appears that NMP can be used in a wide rangemdentrations in cleaning products. It seems to
be frequently mixed with other substances in conecraly available products though it is
understood that it may also be used neat.

2.3.2.3 Processes involved

It is understood (from submitted registration dess) that the cleaning processes that use NMP can
be diverse and may include, for example:

roller application;

brushing;

treatment by dipping/pouring;

spraying;
e wiping.

Application may be automated or by hand.
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2.3.2.4 Use in articles

It is assumed that there is no use of NMP in aicklated to its use in cleaning products. NMP is
a solvent and is expected to evaporate from theyats that it is used to clean.

2.3.3 Quantities involved

As indicated above, the quantity used in cleaningdpcts could potentially be around 2,000 -
10,000 t per year. However, the data availablegssigthat this could be an overestimate,
particularly for current levels of use, taking indocount changes since the introduction of the
category 1B reproductive toxicant classification.

2.3.4 Description of supply chain
It is understood that the supply chain includesféiilewing key types of organisations:
» Companies producing cleaning product mixtures é¢omg NMP (10s);

» Distributors of cleaning products and companielingl dispensing products (e.g. aerosol
cans) (10s);

» Companies undertaking industrial application ofoleg products (100s);
* Professionals applying cleaning products (potdgtiaD00s);
» Consumers (potentially 100,000s).

There is relatively little information availablertugh consultation with industry on numbers and
spatial distribution of actors in the supply chaifhe above indications are very broad and based on
a limited sample.

2.4 Use #3 - Agrochemicals

2.4.1 Functions of the substance

NMP is reportedly used as a solvent or co-solvemarrious agrochemicals. It is used because it is
highly polar (BASF, 2010).

2.4.2 Applications

2.4.2.1 Sectors of use

It is understood that NMP is used for the formualatof insecticides, fungicides, herbicides, seed
treatment products and bio regulators (BASF, 2010).

25



ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

No companies have specifically provided information use in agrochemicals during data
collection for this report.

Based on the OECD (2007) SIAR, it is understood tha concentration of NMP in herbicides,
fungicides and pesticides is < 7 %.

2.4.2.2 Use in preparations/mixtures

NMP appears to be used in mixtures within agrochahproducts. No further information is
available.

2.4.2.3 Processes involved

The processes involved are covered in the compamigsstration dossiers and include spraying,
(trans)-pouring from containers, mixing, equipmelean-downs and disposal.

These have not been investigated in any detathimpurposes of the current assessment.

2.4.2.4 Use in articles

It is assumed that there is no use of NMP in atiglas because of the use of the substance in plant
protection products. However, this has not begastigated in any detail.

2.4.3 Quantities involved

No comprehensive information is available on quesstiof NMP currently used in the EU in
agrochemicals. However, based on the global-lpgatentage split of uses from several years ago
(15 %) and the assumed quantity used in the EWQDO, 50,000 t), it can be estimated that perhaps
1,500 to 7,500 tonnes of NMP are used in this appbn each year. Based on the information
provided by one major supplier of the substancettt& percentage share could be higher than
15 % although it has not been possible to confinms given the lack of comprehensive data
available from industry (see above).

Based on the information in Annex 3, in Swedenid@thes of NMP were imported in pesticides in
2008 (around 13 % of the total NMP imported in cleainproducts).

In Norway, 0.41 t of NMP was declared in biocidas2008 (0.6 % of the total 74 t declared in
chemical products). In 2009, the amount was 0@71t% of 28 t). 22.5t of NMP was declared in
plant protection products in 2008 (30 % of thelt@tat) with none declared in 2009.

2.4.4 Description of supply chain

No information is available on the supply chaintiuis use.
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2.5 Use #4 — Electronic equipment manufacture

2.5.1 Functions of the substance

NMP is used as a solvent for the electronics imgluahd producers of printed circuit boards.
Blends of the substance with common solvents grertedly used for the cleaning and degreasing
of single-crystal silicon wafers for integratedctiits (BASF, 2010).

This use is considered separately from the otHgesbuses mentioned previously as the conditions
of use are considered to be substantially different

2.5.2 Applications

2.5.2.1 Sectors of use
NMP is reportedly an important solvent for polyiregd The main applications for NMP use are as:

» A photoresist carrier solvent (solvent base folypar mixtures) used at around 10-100 t per
location/company.

* A photoresist stripper (cleaning/stripping to remaesist from wafers and photo masks
during semiconductor manufacturing) used at ardipxd00 t per location/company.

» In failure analysis (cleaning/stripping) used & &per location/company.

It is understood that a historical use was as #aseircleaner in clean rooms (tabletop and mat
cleaner and electrostatic charge neutralizing gagent

NMP is understood to be used 100 % in industripliegtions.

2.5.2.2 Use in preparations/mixtures

The substance is used as a processing aid in pune ér in mixture with other substances
(photoresist, BARC and TAREL(ECHA, 2010b).

2.5.2.3 Processes involved

It is understood that the process involves prodactf semiconductor devices in batch processes in
dedicated equipment (litho track tools) in a phittolgraphy process.

Equipment is operated automatically and can bellyota partially enclosed. “Clean room
environment” conditions are understood to apply.

8 Bottom-side and top-side anti-reflective coasing
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The following main processes are understood tonokeraken:
* loading/unloading of wafers to/from automatic eseld equipment;
* loading/unloading of wafers into partially enclossglipment;
* maintenance and cleaning of equipment;
* handling and connection of containers;
* sampling.

In semiconductor process, it is understood thauab6-95 % of the solvent used is collected for
offsite incineration, 5-10 % evaporates and <0.&5 @ischarged to waste wetéECHA 2010b).

2.5.2.4 Use in articles

It is understood that NMP is not incorporated ithte final articles produced.

2.5.3 Quantities involved
Information from ESIA suggests that use in the EUp to around 270 tonnes per year.

However, it is possible that use in this applicattould be much higher. For example, at a global
level 20 % of NMP use was historically in electmn{OECD, 2007) and, if applied to the 10,000 -
50,000 t potentially used in the EU, the total uséhis application might be up to around 2,000 -
10,000 t per year.

No information is currently available on trendstins use. However, whilst not currently using
NMP in the EU, one company provided an indicatiobat they expect to start selling NMP-based
products for use in manufacture of photovoltaidscelithin the near future (potentially several
hundred tonnes).

2.5.4 Description of supply chain

Information from ESIA suggests that use of NMP ifoktures containing NMP) is undertaken in
Austria, France, Italy, Ireland, Netherlands, Gamnand the UK.

No information is available on the number of companinvolved. However, based on the
guantities used per company/site, it is assumeddlieanumber of companies is in the order of 10s
rather than 100s or 1,000s.

9 This is based on semiconductor exposure sceBalbistance C, section 9.1 and contributing scematio
http://guidance.echa.europa.eu/docs/other_docsigecp document_v5.pdf

28



ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

2.6 Use #5 — Petrochemical processing

2.6.1 Functions of the substance

It is understood that NMP is used in the largeesa@covery of hydrocarbons by extractive
distillation. Hydrocarbons are highly soluble itMR and differences in volatility are sometimes
considerably increased in the presence of NMP (BABEO).

NMP is used particularly because, unlike other cemumal solvents and extraction media, its use
does not lead to the formation of azeotrédpesd because NMP has high resistance to heat and
chemicals.

Relatively little information has been made avdegabn this use. It is also considered to be a
relatively lower priority for investigation becausse takes place in industrial facilities rathearth
by professionals or consumers.

2.6.2 Applications

2.6.2.1 Sectors of use

The main sectors of use in relation to this apgibeeare in:
» manufacture of bulk, large scale chemicals (ineciggetroleum products) (SU8);
» manufacture of fine chemicals (SU9).

It is understood that this use relates entirelyge of the substance at industrial sites.

2.6.2.2 Use in preparations/mixtures

It is understood that NMP may be used in mixtumesthis application, although no detailed
information is available.

2.6.2.3 Processes involved

It is understood that the processes involved widllude recycling/recovery, material transfers,
storage, maintenance, loading, sampling and ageddeboratory activities.

2.6.2.4 Use in articles

No information is available to suggest that NMP piesent in articles related to its use in
petrochemical processing.

10 Which would reduce/remove the potential foritlton of hydrocarbon components.
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2.6.3 Quantities involved

Based on data from OECD (2007), historical usdis application was estimated as 10 % of global
use. If the same is true for current use in the ¥ total use in this application could be around
1,000 -5,000 t/y. Based on information provided dne major supplier of the substance, this
estimate seems to be broadly accurate.

There is no information thus far to indicate whethse in this application is expected to change
substantially in the future. However, in the alegenf other drivers, it is assumed that the use
would remain relatively stable because this isralustrial use which is less likely to be affectgd b
the labelling of NMP as a reproductive toxin.

2.6.4 Description of supply chain

The supply chain is understood to include chemitcanufacturers. It is understood that
manufacturers of NMP may also use the substanoestiges in petrochemical processing.

2.7 Use #6 - Pharmaceuticals

2.7.1 Functions of the substance

According to the OECD (2009) SIDS dossier, NMP sedias a penetration enhancer for a more
rapid transfer of substances through the skin.dds& solvent and extraction medium is reported by
industry (Taminco, 2010).

There is limited information that suggests NMP cooé used as a solvent during the preparation of
pharmaceuticals as well as being present in soraengteutical products (Jouyban et al, 2010).
These authors state that NMP is one of the mainnpd@eutical co-solvents and that it is an
important solvent used in the extraction, purifieatand crystallisation of drugs. It is not known
whether NMP is used in this way within the EU.

2.7.2 Applications

2.7.2.1 Sectors of use

The relevant sectors are presumably pharmaceutiealufacturers, distributors, retailers and the
general public. However, no specific informatioasaavailable on this use.

2.7.2.2 Use in preparations/mixtures

The use as a penetration-enhancer and solvent gvgnesent in the final product) is presumed to
include use in mixtures.

No detailed information has been made availableismin pharmaceuticals during data collection
for this report.
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2.7.2.3 Processes involved

No information was available on the processes waabl

2.7.2.4 Use in articles

In theory, there could be some articles in which MWhay be present through its use in
pharmaceuticals (e.g. for delivery of the pharmé&cels). However, no specific information is
available on this.

2.7.3 Quantities involved

No comprehensive information is available on quesstiof NMP currently used in the EU in
pharmaceuticals. However, based on the global-leeeentage split of uses from several years
ago (15 %) and the assumed quantity used in th¢1BI000 -50,000 t/y), it can be estimated that
perhaps 1,500 to 7,500 tonnes of NMP are used igh application each year. Based on the
information provided by one major supplier of théstance the total percentage share could be
lower than 15 % although it has not been posstonfirm this given the lack of data available.

2.7.4 Description of supply chain

No information is available on the supply chaintlus use.

2.8 Other uses

2.8.1 Functional fluids

Based on information from the registration dossigrdustrial and professional use of NMP takes
place as a functional fluid, for example in cabils,dransfer oils, coolants, insulators, refrigesa
hydraulic fluids in industrial equipment includingaintenance and related material transfers.

No specific information on this use has been reagbifrom industry through consultation and the
guantities used in this application are unknown. .

2.8.2 Use in laboratories

The registration dossiers for the substance incltglese in laboratories. This use has not been
investigated further and no specific informatios baen received from industry on this use.

It is noted that use in scientific research andetitgyment is exempt from authorisation according to
Article 56(3) of the REACH Regulation.
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3 RELEASES FROM USES

3.1 Introduction

This section includes information on releases freses, including occupational, consumer and
environmental releases and exposure. These thuéesrare considered in turn.

Obviously a significant level of effort has alreadgen made by industry in estimating releases
within the chemical safety assessments submittedpas of registration dossiers for the
substance. It was not considered feasible or al@sirto try to reproduce the work undertaken by
industry in their CSAs within the scope of the ewmtr project. Taking this into account, the
following approach was adopted for undertakingdsgmates of releases from exposure:

* Areview of information from the registration doss.

* Review of additional information beyond the infotioa submitted by the registrants,
including:

» information from consultees other than registrgmtsvided in questionnaire responses
and other submitted information (which covered samses other than those in the
registration dossiers such as use of NMP-contaiodragings by the general public);

* information from consultees regarding process dasens and the application of risk
management measures for the purpose of cross-dgettké assumptions used in the
CSRs and making alternative assessments if negessar

* In summary, this involved a review of the infornaatiin the CSRs against the information
provided through consultation and reported in ttezdture to cross-check and identify any
additional exposures and/or discrepancies rathar éhfull assessment of releases such as
would be undertaken for a risk assessment.

3.2 Information sources used in the estimation of releses from uses

The estimates of releases from uses will takeactmunt the following sources of information that
have been identified:

* Questionnaire responses. Manufacturers and u$dhe substance have provided a wide
range of estimates of exposure to the substancalaadn risk management measures and
process descriptions. These are not reproductteireport thus far but can be provided to
ECHA if desired.

* These include estimates of releases from useifotlowing categories, as reported in the
registration dossiers:

- Manufacture of NMP
- Distribution of NMP
- Formulation and (re)packing of substances and mixtures

- Useof NMP in coatings (industrial and professional)
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- Useof NMP in cleaning agents (industrial and professional)
- Useof NMP in functional fluids (industrial and professional)
- Useof NMP in laboratories (industrial)
- Useof NMP in agrochemicals (professional)
- Useof NMP in road and construction applications (professional)
- One CSRalso covers usein inks by consumers.
* The 2001 CICAD includes some information on higtaluse in Section 6.

» Data provided by the Austrian MSCA on exposure luding measurements from the
Austrian Central Labour Inspection on the contoO&Ls, which have not been exceeded
and also measurements during a VOC inspection stu@p07 for paints by the Austrian
Environment Agency.

* Information from the Netherlands MSCA, based omaaw of relevant literature.

» Other references from the open literature.

3.3 Existing legislative requirements

Under Directive 2009/161/ElJ an occupational exposure limit was introduced N&AP. This
includes an 8h-TWA limit of 40 mgffrand a 15 minute STEL of 80 mgfrfwith uptake via the
skin noted as being possibly significant).

NMP was classified as toxic for reproduction catgdiB in 2009. Under point 30 of Annex XVII

of the REACH Regulation, such substances cannatskd in substances and preparations placed
on the market for sale to the general public incemtration equal to or greater than the relevant
concentrations specified in Annex | to Directive/S#/EEC or Directive 1999/45/EC. The
substance and mixtures must also be marked asctedtto professional users’.

The introduction of the OEL and the classificat@iMMP as toxic for reproduction category 1B at
the start of 2009 are expected to have had anteffeceducing exposure compared to historical
levels.

3.4 Occupational releases and exposure

3.4.1 Introductory note

The EU Indicative OEL values (IOELVs) for NMP ar@ fipm (40 mgri) as an 8 hour average
and 20 ppm (80 mgt) as a 15 minute average (Commission Directive Z0RI9EU).

In the following text, exposures are ranked acewdo the following scheme in relation to the EU
OEL of 10 ppm (8h TWA) which gives an intake ovdypical 8 hour shift of about 100 mg (=3.43

11 Directive 2009/161/EU of 17 December 2009 esthbig a third list of indicative occupational expoe limit
values in implementation of Council Directive 98/2& and amending Commission Directive 2000/39/EC.
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mg/kg/day) based on an assumed inhalation voluntEatft over a typical 8 hour shift (see the
table below).

Table 13: Ranking of inhalation and dermal exposurs relative to the OEL

Ranking Inhalation concentration ppm Dermal exposve mg/kg/day
Very high >10 >3.5

High 7-10 2.5-35

Moderate 3-7 1-2.5

Low 1-3 0.3-1

Very low <1 <0.3

3.4.2 Coatings

3.4.2.1 Operational conditions of use and existing risk maagement measures

NMP is used in a very wide range of different typésoatings (paints, inks, adhesives etc) applied
by a variety of different methods. Coatings mayfdrenulated or applied at ambient or elevated
temperatures. NMP is used in coatings becausediasively volatile and can be used as a carrier
that subsequently evaporates. This gives rise ¢opibtential for exposure to NMP in air. In
addition, some applications involve manual operaiwith a high potential for direct contact with
NMP to occur (e.g. as drips and splashes). Expasasearise during the:

* Formulation of coatings;

* Industrial use of NMP in coatings;

* Professional use of NMP in coatings; and
» Use of NMP in construction and roads.

Given the diversity of coating applications thatpdmy NMP it is likely that current standards of
industrial hygiene are variable, particularly in alar businesses. In the guidance on safe use
provided in the registration dossier, a range of\RMs specified to minimise operator exposure. It
is anticipated that a relatively high level of egpoe control may be achieved in some industrial
applications where it is possible to establish @aremt engineering controls such as dedicated
booths and local exhaust ventilation. It may be endifficult to control exposure for some
professional users such as painters and in patteeafonstruction industry where it is not possible
to provide forced ventilation and where it may leeessary to work in relatively confined spaces.
Compliance with recommended RMMs such as the udRRE may be poorer where people are
working alone or in small numbers with little or rsupervision as may occur during the
professional use of products containing NMP.

Formulation and (re)packing of coatings containing NMP

The formulation and packing of coatings (preparaimixtures) containing NMP includes a wide
range of processes undertaken on a variety of scabesks include liquid transfer operations — to
and from bulk storage/IBCs/drums/smaller containering in batch or continuous operations,
sampling and analysis, storage and cleaning andtemgince operations. Processes may be
performed at temperatures close to ambient or rhigtter.
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The current deployment of RMMs is unknown but itaigticipated that relatively high levels of
containment would be in place and extract ventitatemployed in many workplaces and that
laboratory work would typically be undertaken ifuene cupboard. There should be no requirement
for direct dermal contact with fluids containing N¥Mfluid transfer operations should be enclosed
and extract ventilation in place where there is pibtential for NMP to be released. Information
from a small number of companies involved in therfalation of different types of coating product
including paints and parquet lacquer indicates theatRMMs outlined in the guidance on safe use
are in place. For example, liquids are piped betw@@ms and tanks, and LEV and/or general
room ventilation is employed. One company indicateat pumps are used for loading of fluids,
dissolvers are used for mixing, LEV and RPE areleyga and protective clothing is used.

Industrial use of NMP in coatings

The industrial application of coatings containindiR includes a wide range of processes
undertaken on a variety of scales. Tasks includeidi transfer operations — to and from bulk
storage/IBCs/drums/smaller containers, mixing itchar continuous operations, preparation for
application, application by spraying, brushing, legl directly by hand (finger paint),
dipping/immersion, film formation or within a fluskd bed system, sampling and analysis, storage
and cleaning and maintenance operations. Procesagsbe performed at temperatures close to
ambient or much higher.

The current deployment of RMMs is unknown but iaigicipated that extract ventilation would be
employed in many workplace at the locations whevating is undertaken, processes such as
spraying would be typically undertaken within a idated booth and that laboratory work would
typically be undertaken in a fume cupboard. Goatkgal ventilation is a minimum requirement for
the use of coatings containing NMP where operatamesperformed indoors. Protective clothing,
gloves and RPE are employed in some workplaceserG@MMs include limits on the NMP
content of coatings and on the time spent on Spetasks such as manual application and
avoidance of handling of wet pieces.

Use of NMP in coatings (professional use)

The professional application of coatings containbglP includes tasks such as liquid transfer
operations — to and from IBCs/drums/smaller comti@nmixing in containers and preparation prior
to application, application by spraying, brushingller, directly by hand (finger paint),
dipping/immersion and pouring, sampling and analystorage and cleaning and maintenance
operations. Coatings may be applied at temperatalese to ambient or at much higher
temperatures.

Typically the professional use of coatings suclpaisits will occur at a variety of locations such
that total containment and/or dedicated extractilaion would be extremely difficult to achieve.
The quantities of NMP used are likely to be smallean in many industrial environments. The
current deployment of RMMs is unknown but it isieipated that standards of ventilation are likely
to be variable. Similarly compliance with recommeddPPE — coveralls, gloves and respirators — is
likely to be variable, with potentially low levelsf compliance where work is undertaken by
individuals or small numbers of workers working igolation with limited supervision. Ideally
coatings should be applied outside or, if appliedbors, a good standard of general ventilation is
should be used. In the absence of extract vemtilatt would be desirable to use a respirator (Type
A filter or better) while working with coatings ctaining NMP. Gloves should be used to limit
dermal exposure. For tasks such as spraying, djppinmersion or pouring and hand application of
coatings where extensive dermal and inhalation gx@oare possible, it is desirable to limit the
NMP content of coatings and the length of time datdid to these tasks on an individual shift.
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Use of NMP in coatings in road and construction applications

NMP is used in surface coatings and binders in @radi construction activities including paving,
manual mastic and in the application of roofing amdter-proofing membranes. Tasks are
performed outside and include drum/batch transfesling, brushing, machine application of
bitumen cutbacks, machine application by sprayogging, dipping, pouring and equipment
cleaning. RPE (Type A filter or better) is recommet where transfers are carried out at
temperaturex20°C above ambient temperatures, rolling, brushingfananachine application by
spraying/fogging. Other measures that can redupesexes include the use of long handled tools,
automation of the application of bitumen cutbacksl aperator training to stay upwind/keep
distance from source. In addition, the time spenindividual tasks such as spraying that may give
rise to elevated exposures should be limited. fgent must be drained prior to cleaning and
maintenance and NMP stored in sealed containeitab®i gloves should be worn where dermal
contact is possible.

3.4.2.2 Releases of the substance
Formulation and (re)packing of preparations and mixtures containing NMP

There are limited published data for exposure toRN@diring its use in the manufacture of glue and
adhesives (Bader et al, 2005). The highest levexpbsure was associated with cleaning vessels
with a shift mean exposure of 15.5 mgnfapproximately 4 ppm; Table 14). This task was
performed manually in the absence of LEV. Biologmanitoring indicated a higher than expected
systemic exposure to NMP for this individual thaasaattributed to poor compliance with RMMs
intended to limit dermal exposure. Much lower Isvef exposure would be anticipated if LEV was
in place and appropriate protective clothing aravegé were used.
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Table 14: Inhalation exposure concentrations assatied with manufacture of glue / adhesives

Workplace Job description NMP in air TWA (mg/m®) NMP in air peak exposure
(mg/m?)

Bottling/shipping Maintenance, foreman 1.0 -

Bottling/shipping Maintenance 2.8 -

Bottling/shipping Bottling/shipping 0.9 -

Bottling/shipping Maintenance, cleaning 2.3 5.9 (i)

Production Mixing, stirrer cleaning 3.4 -

Production Mixing, stirrer cleaning 6.6 18.7 (1Nini

Production Vessel cleaning only 155 18.0 (42 nimgx 85 (5 min)

Both areas, 4 h Study examiner - -

Both areas, 6 h Study examiner - -

Both areas, 8 h Study examiner 2.8 -

Source: Bader et al (2005)

More recent unpublished measurement data providedespondents to the questionnaire and
exposure estimates in the registrations indicatelibth dermal and inhalation exposures associated
with the formulation of coatings containing NMP vidie expected to be low to moderate for most
tasks, provided that appropriate RMMs are employthough some tasks are associated with
moderate exposures. A relatively high level of darexposure has been predicted, however, for
cleaning and maintenance operations associated thigh formulation of coatings at high
temperatures (i.e. more than®D greater than ambient). Predicted inhalation cotnagons for
other tasks associated with the formulation of iogatat high temperatures are higher than for low
temperature formulation, although still low in ted@ to the OEL. Overall it seems likely that
inhalation exposures are currently controlled tdl ivelow the OEL.

Use of NMP in coatings in industrial settings

Limited recent measurement data provided by respasdo the questionnaire suggest that current
inhalation exposures are low to moderate relativéhe OEL. Inhalation exposure concentrations
predicted in the registrations indicate that expesuassociated with high temperature coating
processes (>2C above ambient) are likely to be associated wiighér levels of exposure than low
temperature processes. Predicted concentratioral taisks, however, whether preformed at low or
high temperature, are low to moderate relativénéoQ@EL.

There are no measured dermal exposure data onmafmn about the actual deployment of RMMs.
Some types of coating operation, particularly mamyeerations such as application by spraying,
rollers or brushes, could lead to significant ddresgosure in the absence of appropriate PPE,
particularly if undertaken for the entirety of ghiProvided that appropriate PPE is employed,
however, dermal exposure levels are predicted tdole to moderate, even if activities are
undertaken for the full length of the shift.

Use of NMP in coatings (professional use)

There are no recent measurement data. Inhalatigposexe concentrations predicted in the
registrations indicate that exposures are likelyatmge from low to high depending on the activity.
All the predicted exposure levels indicate thataesxpes should be below the OEL provided that
appropriate RMMs are employed. This includes enguthat activities such as spraying, film
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formation, dipping, immersion or pouring and hampglecations are undertaken for less than a full
shift and the use of relatively dilute concentnasioof NMP in applications with the highest
potential levels of exposure. Application by hamdnaloor spraying over an entire shift could lead
to very high dermal exposures, even if the NMP eonbdf coatings is << 100 % and appropriate
gloves are used. Even with the implementatiorhefrecommended RMMs, estimated exposures
are higher for some activities than those estimdtedindustrial coating activities. Estimated
inhalation exposures are higher for the high terupee scenario than for the low temperature
scenario. This reflects the difficulty of implemerg measures such as total containment and
extraction in some working environments where cagtiwould be applied as tasks such as painting
buildings are not fixed in space.

Use of NMP in road and construction applications (professional)

There are no recent measurement data. Inhalatidrdamal exposure concentrations predicted in
the registrations indicate that inhalation exposwaee for some activities are likely to be high or
very high in relation to the OEL, even when RMMsg amployed. Inhalation exposures for other
activities are expected to be low. Dermal expcsare predicted to be low to moderate. Predicted
exposure concentrations associated with drum/bagcisfers in the absence of dedicated facilities
and machine application of bitumen cutbacks extbedEL. These tasks are also associated with
high levels of dermal exposure. The CSR does notige any specific guidance as to how
exposures associated with these tasks should Weolbed in order that the OEL is met. In addition
to mandatory RPE and protective clothing, it wolled desirable to limit the time spent by
individual workers on these tasks in order thaftgshean exposures remain below the OEL. The
relatively high levels of exposure for some tasksymeflect the difficulty of implementing some
types of engineering control in a construction emwnent, particularly for short-lived projects.

3.4.3 Cleaning products

3.4.3.1 Operational conditions of use and existing risk maagement measures
Formulation of cleaning products containing NMP

The formulation of cleaning products is anticipatednvolve similar processes to those involved in
the formulation of coatings. It is believed thae tRMMs employed would be similar to those
employed in the formulation of coatings (above)efEhis no reason to anticipate that levels of
compliance would be significantly different betwehga two sectors.

Use of cleaning products containing NMP

NMP is used in a wide range of cleaning producttuting paint strippers and products developed
for removing graffiti, amongst others. NMP is alssed in industrial tank cleaning, the cleaning of
small objects in tanks and the manual cleaningudases. Some industrial cleaning processes are
undertaken at elevated temperature. Activitiesragifrom the use of cleaning products containing
NMP that could give rise to exposure include tranfifom storage, pouring/unloading from drums
or containers, mixing/diluting prior to use, cleagi activities (spraying, brushing, dipping,
automated and manual wiping) and associated clgaamd maintenance of equipment. Different
RMMs are likely to be appropriate for different oggons under different circumstances and there
is little information about the current deploymenhRMMs.

Where cleaning is undertaken on industrial prosesgeis possible to contain fluid transfer
operations and cleaning operations such as deggeaperations or to employ extract ventilation to
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minimise inhalation exposures. Professional clegrshould only be undertaken where there is
good ventilation, the filling of equipment should bndertaken outdoors and windows and doors
should be opened during the manual cleaning oasasl In both the industrial and professional use
of cleaning agents containing NMP, RPE fitted watllype A or better filter should be used for
operations such as the filling/preparation of emept, use of high pressure washers and manual
application via trigger sprays, dipping, rollingubhing etc. where exposure by inhalation is likely
Gloves should be used to limit dermal contact iWP. For tasks such as spraying, the use of
pressure washers and manual application where sxémxposure to NMP is possible, it is
desirable to limit the NMP content of the cleanaggnts and the length of time dedicated to these
tasks on an individual shift.

The current extent of compliance with the RMMs @igped in the registration dossier is unknown.
Limited information from the questionnaire surveyggests good compliance in industrial settings.
One of the respondents, a provider of serviceamk tleaning indicated that NMP is stored in a
dedicated tank or IBC outdoors and that workersr\peatective coveralls, safety glasses with side
shields, helmet, chemical resistant gloves, sa$#tyes, protective coverall and an emergency
evacuation mask. Another respondent indicated iteen the substance is used in solvent based
cleaning products, equipment should be suitableviaking in an explosive atmosphere and there
is a requirement to provide adequate ventilationU®Y and good general extraction where
reasonably practicable. If these are not sufficentmaintain concentrations of particulates and
solvent vapour below the OEL, suitable respiragamytection must be worn (a mask fitted with a
type A Filter).

3.4.3.2 Releases of the substance
Formulation of cleaning products containing NMP

It is assumed that the processes involved in thadtation of cleaning products will be the same as
those in place for the production of coating prddwend that exposure levels would be similar.
There is no reason to anticipate that levels ofgl@nce would be significantly different between

the two sectors.

Use of cleaning products containing NMP

Limited recent measurement data provided by respuisdto the questionnaire suggest that
inhalation exposures for tank cleaning in an indalsénvironment are low relative to the OEL.

The Concise International Chemical Assessment DeatniCICAD, 2001) reviewed a limited
guantity of occupational exposure data that suggestat the OEL is likely to be currently met
during the use of NMP for paint removal. Personalosure concentrations of NMP for graffiti
removers were reported to be up to 10 riigms both short peak exposure and 8-h time-weighted
average in studies published in 1993 and 2000.ak stated that workers in the paint stripping
industry are exposed to NMP concentrations up tmf#4i® (8-hour time-weighted average TWA)
with 1 hour peak concentrations of up to 280 rfidrased in measurements made in 2000. Given a
trend of falling exposure concentrations in mostkpéace environments through time (Creely et al,
2007), it is anticipated that current levels of esyre would be lower than the levels reviewed in
the CICAD.

Some types of cleaning operation, particularly nswmperations, could lead to significant dermal
exposure in the absence of appropriate PPE.
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The stipulated RMM should control exposure to vieellow the IOELV. It is difficult to assess the

extent to which the indicated RMMs are currentlyplace, although they will in effect become

mandatory for these uses of NMP as a result ofldwelopment of the ES. It is likely that current
use of NMP for industrial cleaning operations i$ imoconformance with the ES at all locations and
that some exposures may exceed those describbd BS. Higher levels of exposure are likely to
arise where NMP is used at elevated temperatures.

The predicted levels of inhalation exposure assediavith the use of cleaning agents containing
NMP at low temperature in an industrial settingogrprofessionals are low to moderate relative to
the OEL. Predicted inhalation exposures associaitdsome high temperature cleaning operations
in an industrial setting are high relative to thELOThe inhalation exposures associated with using
a high pressure washer at high temperatures, omatabatch processes, contained automated
cleaning processes/closed systems and contained paicesses in an industrial environment are
higher than those associated with other industiehning processes or professional cleaning
activities. Predicted levels of dermal exposureeaissed with the use of cleaning agents containing
NMP range from low to high but would give intakesd than those associated with the inhalation
OEL, provided that appropriate measures are takemrtimise dermal contact.

3.4.4 Agrochemicals

3.4.4.1 Operational conditions of use and existing risk maagement measures

The RMMs in place for the use of NMP in the forntigda of agrochemicals are assumed to be the
same as for the formulation of coatings materials.

NMP is used in agrochemicals applied by manual achime spraying, smokes and fogging and
exposure may occur during fluid transfers/pourirog containers, mixing, equipment clean downs
and disposal. It is advised that tasks shouldrb&dd to less than 4 hours/shift with the exception
of spraying and fogging by machine and storagerdigative coverall with 97 % efficiency and a
respirator with at least x10 protection are recomteel for spraying and fogging by manual
application and spraying and fogging by machineukhbe done from a vented cab supplied with
filtered air under positive pressure. Gloves shdwddused for all tasks where dermal contact is
possible, equipment should be drained prior torefeaand maintenance and NMP must be stored
in a closed containers. There is no informationutloe current deployment of RMMs during the
use of NMP in agrochemicals.

3.4.4.2 Releases of the substance

There are no measurement data. Estimated exposwaslled using parameters provided by the
European Crop Protection Association reported @n@BR are low to moderate relative to the OEL.
The highest levels of predicted exposure are aswatwith transfer from/pouring from containers,
mixing in containers, spraying and fogging (manopération), small ad hoc operations, cleaning
and maintenance of equipment and waste disposadidéed dermal exposures range from very low
to low based on the use of suitable protective egov
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3.4.5 Electronic equipment manufacture

3.4.5.1 Operational conditions of use and existing risk maagement measures

The process involves the automated production oficnductor devices in batch processes in
dedicated equipment (litho track tools) that iheittotally or partially enclosed. “Clean room
environment” conditions are understood to apply.

The following main processes are understood tonokeraken:
* loading/unloading of wafers to/from automatic eseld equipment;
* loading/unloading of wafers into partially enclossgliipment;
* maintenance and cleaning of equipment;
* handling and connection of containers;
* sampling.

It is anticipated that a high level of containmant use of ventilation is typical in the electr@nic
sector.

3.4.5.2 Releases of the substance

The electronics industry is highly automated aratpsses are typically enclosed to prevent product
contamination as well as limit operator exposura tange of hazardous substances.

Limited recent measurement data provided by resgpisdo the questionnaire indicate that current
inhalation exposures range from very low to lowalation to the OEL.

The CICAD reviewed a limited quantity of occupa@bmexposure data. Measurements reported in
1991 indicated that workers in the microelectrorfedsrication industry are exposed to up to 6
mgni® (personal breathing zones; 8-h TWA), well belowe tlOEL. Full-shift NMP air
concentrations up to 280 mghwere reported for fixed point measurements whenmwhiMP
(80°C) was being handled but it is unclear whetthesse measurements were representative of
personal exposure concentrations. Exposure camatiems have fallen substantially in most
industries over the last two decades (Creely e2@0,7)and it seems highly unlikely that personal
exposure concentrations in the modern electronitsstry exceed the OEL.

The low potential for exposure in the modern etatts industry was confirmed by undertaking a
limited modelling exercise using ART. The followirggsumptions were made in the modelling
exercise: activity used NMP at a concentration @) % at temperatures above room temperature
(25-5°C), involved an open, relatively undisturbed flsiastface (1-3 /), was fully enclosed and
employed LEV with 10 air changes an hour in theanidork environment. The estimated median
exposure was 3.1 mghwith an interquartile range of 1.6-6 mgm

No information about dermal exposure in the elewt® industry is available. Levels of dermal
exposure arising in the electronics industry wolddanticipated to be very small because of the
requirement to protect the product and also thegmee of various other hazardous substances in
the workplace (which will also require exposure teols). It seems likely that exposure levels
would be of the same order of magnitude as forritboy work involving NMP. Estimated dermal
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exposures for laboratory work reported in the C®& generally very low to low, although very
high exposures may arise during the cleaning oipagent in a laboratory setting (see below).

3.4.6 Petrochemical processing

3.4.6.1 Operational conditions of use and existing risk maagement measures

Little information is available. It is assumed thats use will be confined to large, specialist
industrial plants where there is a high level adgass containment. It is assumed that NMP and
NMP containing formulations are stored in closedtamers and transferred between vessels using
closed transfer processes. It is also assumedxiiact ventilation is in place where activitieglsu

as sampling are undertaken where exposure could aod that gloves/full body coveralls are used
as appropriate to limit dermal exposure. Overal RMMs in place are assumed to be of a similar
nature and calibre to those employed during prinpaogluction.

3.4.6.2 Releases of the substance

Exposures in the modern petrochemical industrytygpeally low due to a high level of process
automation and enclosure. In the absence of relesxgposure data, exposure concentrations are
anticipated to be similar to those associated \piimary production and product formulation,
assuming similar levels of containment in the abeenf relevant exposure data, both dermal and
inhalation exposures are anticipated to be loweoy Vow relative to the inhalation OEL.

3.4.7 Functional fluids

3.4.7.1 Operational conditions of use and existing risk maagement measures

NMP is used as a functional fluid in cable oilgnsfer oils, coolants, insulators, refrigerantg] an
hydraulic fluids in industrial equipment. Exposuneay occur during equipment operation,
maintenance and related material transfers. Ibtsknown how widely NMP is used in functional
fluids or what RMMs are typically in place. It &lvised that NMP should be stored in closed
containers, enclosed processes are used for fandfers (including the use of drum pumps for the
manual filling of machines), spillages are avoidiecbugh measures such as the clearance of lines
used in bulk transfers prior to decoupling, and LiE¥mployed where NMP is used as a functional
liquid in open equipment at elevated temperatutes.recommended that NMP should be drained
from equipment/articles prior to working on off-ggfecation articles or undertaking maintenance.
Gloves should be used where dermal contact with NMPossible: during transfers, during
operation of open equipment, during reworking dfspiecification articles and during maintenance
operations. No special precautions are requirethguine operation of closed equipment containing
NMP in functional fluids.
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3.4.7.2 Releases of the substance

There are no measurement data available and normiafmn about how widely NMP is used in
functional fluids and how frequently workers midig exposed. It seems probable that the volume
of NMP used in functional fluids in EU countriesnmich smaller than that employed for other uses
such as coating or cleaning. It seems likely soabe workers might be exposed on a daily basis, if
they are involved in filling/servicing equipmentathemploys fluids containing NMP as functional
fluids. Other workers may only be intermittently pesed when undertaking equipment
maintenance. Under most circumstances, exposudd® would be anticipated to be very small
except where functional fluids containing NMP ased in open equipment.

Modelled inhalation exposures for the use of NMRunctional fluids in an industrial setting are
generally less then the OEL with the exception beme NMP is used in open equipment. The use
of NMP in open equipment is predicted to give risevery high levels of inhalation exposure
relative to the OEL, particularly where equipmenbperated at high temperatures. In contrast, the
professional use of NMP in functional fluids wouldt be expected to include operation of open
equipment and the predicted exposure levels foptbéessional use of NMP in functional fluids
are low to moderate. This is likely to be due te #maller volumes of fluid involved and lower
working temperatures than in some industrial sgsti©verall, it is apparent that exposures to NMP
in functional fluids are likely to be well belowdhOEL in most applications but may exceed the
OEL where NMP is used in open equipment at elevaatperatures, even if LEV is employed.
The CSR exposure estimate assumes the use of texgatlation but does not provide any
guidance on further exposure reduction where NMised in this fashion. It would seem prudent
to employ RPE and to limit the time spent by woskier the vicinity of open equipment containing
NMP at elevated temperatures.

Modelled dermal exposures in both industrial amafgssional uses are generally low to moderate
which reflects the absence of any requirement fogct dermal contact with functional fluids
during normal use. Higher dermal exposures areigiestito occur during equipment maintenance.

3.4.8 Use of NMP in laboratories

3.4.8.1 Operational conditions of use and existing risk maagement measures

Small quantities of NMP are handled in laboratagitisgs typically within a fume cupboard, on a

bench fitted with local exhaust ventilation or undeneral ventilation. Typical health and safety
measures in place in laboratories include the ezguhintenance and testing of ventilation systems,
careful pouring, replacement of caps/lids on comtia after use and wearing suitable gloves.
Gloves should be used where dermal exposure isop@$s.g. during fluid transfer operations).

3.4.8.2 Releases of the substance

The predicted inhalation and dermal exposure aatautiwith the use of NMP in laboratories are
mostly very low to low consistent with the smallamtities of NMP typically employed and the
RMMs in place. Very high levels of dermal exposaray, however, occur during the cleaning of
equipment. The RMMs stipulated in the ES correspmndommon practice in most laboratories
and a high level of compliance would be anticipated
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3.4.9 Use of NMP in the preparation of pharmaceuticals

3.4.9.1 Operational conditions of use and existing risk maagement measures

There is limited information that suggests NMP cooé used as a solvent during the preparation of
pharmaceuticals as well as being present in soraengteutical products (Jouyban et al, 2010).
These authors state that NMP is one of the mainnpd@eutical co-solvents and that it is an
important solvent used in the extraction, purifieatand crystallisation of drugs. It is not known
whether NMP is used in this way within the EU. M&uiuring processes in the pharmaceutical
sector are tightly controlled in order to achielie tequired level of purity of substances used in
drugs. In addition, a high level of containmengénerally required as most actives are highly toxic
It is likely that the minimum level of engineeriegntrol that is likely to be employed is LEV, but
in almost all circumstances a much higher levecaftainment would be required for process
operations. The highest potential exposure mightioduring cleaning and maintenance and it is
anticipated that the RMMs employed would be simitathose employed for similar operations at
plants producing NMP or formulations containing NMP

3.4.9.2 Releases of the substance

There is no information about the use of NMP a®laest in the preparation of pharmaceutical
substances within the EU. There are no measureghat available. Inhalation exposures are
anticipated to be low, probably substantially lowean those associated with the production of
NMP or formulations that contain NMP.

No information about dermal exposure is availalilevels of dermal exposure arising in the
pharmaceutical industry would be anticipated todxy small because of the requirement to protect
the product and also the presence of various hadarsubstances in the workplace. It seems likely
that inhalation exposure levels would be of the essarder of magnitude as for laboratory work
involving NMP. Dermal exposures are anticipatedeovery low to low.

3.5 Consumer releases and exposure

3.5.1 Overview

The assessment of consumer exposure to NMP hasni@e® using a number of Tier 1 methods.
These are based on the methods or models recomthentlee REACH Guidance Document for
Consumer Exposure Estimation (ECHA, 2010a). For dksessment the NMP content of the
consumer product has been assumed to be a maxirBn¥oby weight (i.e. 0.05 g4, in line
with the existing Annex XVII restriction based ohet classification as toxic to reproduction
category 1B2

121t should be noted that NMP seems to have beed wseoating and cleaning products (for examplddl $o the

public, based on the questionnaire responses,dirtformation suggesting a higher content than &% been found
(higher levels are present in products intendedrfdustrial/professional use). Given that the TRtclassification is
relatively recent, it may be the case that somehef information provided relates to products whiwve been
withdrawn from the market (or will be soon).
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3.5.2 Coatings

3.5.2.1 Background

NMP can be used in various types of paints andragsmthat are used by consumers. Scenarios for
estimating the consumer exposure from such usesudiieed in Bremmer and van Engelen (2007)
and implemented in the ConsExpo v4 model. Thesecesthave been used here to complement the
approach given in ECHA (2010a) in order to estimtéie realistic worst case exposure of
consumers from such uses. It should be noted leatnain manufacturer has indicated that they do
not support consumer uses of NMP.

3.5.2.2 Inhalation exposure
The Tier 1 approach outlined in ECHA (2010a) assuthe following.
* One event per day.
» 100 % of substance in the consumer product isseteat once into a room.
« Default room size — 20
* There is no ventilation in the room.
* Amount of product used during the event — X g.

« Weight fraction of substance in product — 0.05@mpduct (maximum allowable under the
existing restriction).

Under these assumptions, the maximum concentratithe air in the room is 2.5xX mg¥nwhere
X represents the amount of consumer product (paiabdating) (g) used during an event.

In the absence of actual data on usage rates,utigested values for the amount of consumer
product used during an event from the ConsExpoame model has been considered (Bremmer
and van Engelen, 2007). These are as follows.

Brush/roller painting, solvent rich paint 1,000fgpaint
Brush/roller painting, high solid paint 1,300 fgpaint
Brush/roller painting, waterborne paint 1,250f gpaint
Brush/roller painting, waterborne wall paint 7 of paint

Based on these figures, the amount of paint orrpaised per event can be assumed to be in the
range 1,000 g to 3,750 g, depending on the pape.tfhus the maximum concentration in air
(assuming no ventilation) would be in the rang®@,B1g m® to 9,375 mg i

Assuming a body weight of 60 kg for adult females/0 kg for adult males (default values from
ECHA, 2010a), an inhalation rate of 36 aif (default value for females; medium activity) or 162

d* (default value for males; medium activity), a fiesple fraction for the inhaled substance of 1
and that the consumer is in the room for 2.2 haifrsluring the application of the coating and
subsequent clean-up (taken from van Bremmer anclBng2007), the maximum intake of the
substance under these conditions would be 138-51% kg' d' for females and
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203-761 mg kg d™. It should be noted that these values represeré @&xposure occurring on the
day of use only. The annual average (chronic) mtasuming one such event per year would be of
the order of 0.38-1.4 mg Kgi™* for adult females and 0.56-2.1 mgkg* for adult males.

A more refined estimate of the likely inhalationpesure can be obtained by using a Tier 1 model
that incorporates ventilation (as rooms are raedtiight). The same scenario as above has been
modelled using the ConsExpo v4 model. The defaiitilation rate assumed in the model is 0%6 h
and instantaneous release into a 2b room is assumed. The resulting exposures and doses
calculated are as follows (the ConsExpo model assumy default an adult body weight of 65 kg
and a daily inhalation rate for medium activity3s.7 n? d™).

Table 15: Inhalation exposure for coatings based o8onsExpo

Concentration in air Acute daily intake Chronic daily intake
during event
Solvent rich paint 1,390 mgn 67.9 mg kg 0.19 mg kgt d*
High solid paint 1,800 mg th 88.3 mg kg 0.24mg kg* d*
Waterborne paint 1,740 mgin 84.9 mg kg 0.23mg kg' d*
Waterborne wall paint 5,210 mgi 255 mg kg 1.39 mg kg d*

Note: the chronic daily intake for waterborne wadints assumes two applications/events per year

For comparison, the OECD SIDS Initial AssessmemidRe(OECD, 2007) includes the results of a
small number of studies which measured NMP in im@&do From 744 indoor air analyses in Berlin
from 1988 to 1999 (mostly from private homes) thithenetic mean concentration was 1§ m?,

the median was <@g m*, and the maximum was 3Q@ m>. In Helsinki, samples were taken from
personal 48-hour exposure samplers and from retsadlendoor and outdoor locations and from
indoor workplace locations. NMP was only detected i% of the samples: maximum levels found
were 42.49ig m> (personal exposure), 4.84 m° (outdoor), 90.621g m* (indoor) and 135.78g
m3 (workplace). There are no details of specific\dtiis using NMP in relation to these studies.
These measured concentrations are around a faictdy,@00 or more lower than those predicted
above, probably reflecting the conservative natiithe estimates.

It is also worth noting that the predicted concatitns are above the EU OEL in Directive
2009/161/EU of 40 mg thas a 8-hour average and 80 mg as a 15 minute average. Although
these values do not apply to consumer exposure trenéxisting OEL are derived for irritation
rather than toxicity to reproduction, the fact ttia# predicted exposure is well above these values
indicates that consumer exposure could be a legfiirooncern for this substance.

The ConskExpo model also allows estimates of consuemposure to aerosols during spray
application of paints. The estimated exposure famrosols is much lower than estimated above
from the subsequent evaporation of the solvent.example the acute daily intake is estimated to
be 0.14 mg kg d* for application by spray can and 0.003 mg ki for application by pneumatic

spray.

Inhalation exposure from the use of writing ink# de considered to be negligible owing to the
small volumes involved.
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3.5.2.3 Dermal exposure

Although the main source of consumer exposure fuse of NMP in coating products would be
expected to be from inhalation, dermal exposuralss a possibility through drips, splashes and
small spills during use of the coatings and thisoissidered heté

When considering these estimates it should be deresl that the exposure levels generated reflect
the maximum exposure resulting from the initial ta@t of the coating with hands. As NMP
functions as a solvent in the coating, evaporafiom the skin would be expected to occur over a
relatively short time frame, resulting in a redantin the exposure. But it has to be noted as well,
that dermal absorption of NMP does also occur,iqdarly taking into account that in the
pharmaceutical application, dermal absorption ésittended function.

The Tier 1 approach outlined in ECHA (2010a) assuthe following.

« Concentration in product — 0.05 g értassumes the density of the product is approxigate
1 g cn? and that NMP is present at a maximum of 0.05 gpduct).

» Thickness of product layer on skin — default 0.61 c

Using this approach the total dermal load (the amhai substance on skin per event) can be
estimated as 0.5 mg &m

Assuming that the surface area of skin exposedBischf (females) or 840 cm(males) which
corresponds to the front and back of the hands &(010a), there is one event per day, an adult
body weight of 60 kg (females) or 70 kg (males) 400 % adsorption, the maximum daily intake
can be estimated at around 6 mg Kgr both males and females during the exposurateddis
assumes that the coating is applied to the entirlace of the hand which is highly unlikely.
Assuming one such event per year (based on Brerantervan Engelen (2007)) the average daily
intake over the year would be 0.016 mg'kg.

Dermal exposure from application of coatings byshrag or rolling is also considered in the
ConsExpo model. The model uses a parameter céléettontact rate’, which is the rate at which
the coating is applied to the skin (in units of gdiper timeXBremmer and van Engelen, 2007).
The dermal exposure is thought to be dependenherviscosity of the coating (lower viscosity
products such as varnish are assumed to resuligirethdermal exposure than higher viscosity
products) and the position of the user (for exanusie of the coating overhead will lead to higher
dermal exposure than use on a floor or wall). Tdmmmended values for the contact rate from
Bremmer and van Engelen (2007) are summarised below

Overhead painting — low viscosity 120 mg thin
Overhead painting — normal viscosity 60 mg thin
Downward/side painting — all products 30 mg thin

Bremmer and van Engelen (2007) also note thatiiind use of the paint or coating, the amount of
paint on the hands is larger (e.g. 1 g or more tine hand will be cleaned or wiped off. Therefore
this limits the potential for dermal exposure.

13 NMP has a ‘skin’ notation in Directive 2009/1EL), indicating the possibility of significant upgkhrough the
skin.
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The estimates for dermal exposure obtained usingsExpo for a number of scenarios are
summarised below.

Table 16: Dermal exposure for coatings based on CeBxpo

Acute dose (during application) Chronic dose (averge over 1 yr)
Overhead painting — low viscosity 11.1 mg'kg 0.030 mg kg d*
Overhead painting — normal viscosity 5.54 mg kg 0.015 mg kg d*
Downward/side painting 2.77 mgkg 0.0076 mg kg d*

The estimates all assume that the NMP contenteottiating is 5 %, the adult body weight is 65
kg, application of the coating occurs for 120 m@subver a day, that there is one event per year and
that 100 % of the NMP on the skin is adsorbed.

Dermal exposure from use of writing inks could alsossibly occur. If it is assumed that a
maximum of 1 crhof the skin will be covered in ink and that théickmess of the ink covering is
0.01 cm the possible dermal intake from use ofitkecan be estimated using the Tier 1 approach
outlined in ECHA (2010a). Assuming that the ink @ons a maximum of 5 % NMP and has a
density of approximately 1 and the NMP on the skid00 % adsorbed the daily intake from this
source can be estimated at 0.008 mg &g for adult females or 0.007 mgkgi* for adult males.

As use of writing inks could theoretically occureey day of the year these estimates represent
chronic exposure value#. should be noted that ink on fingers/skin maydlda either dermal
exposure or oral exposure therefore the two rashiesld not be added to avoid double counting.

3.5.2.4 Oral exposure
The Tier 1 approach outlined in ECHA (2010a) assuthe following.

« Concentration in product — 0.05 g értassumes the density of the product is approxigate
1 g cnt and that NMP is present at a maximum of 0.05 gpduct).

« Volume of product per event in contact with mouttf em®.

» Fraction of product in contact with mouth thatrigested — 1 (default).
* Body weight — 60 kg (adult females) or 70 kg (adudtles).

* Number of events per day — n.

For use in coatings, oral exposure of consumerdeassumed to be negligible (volume of product
in contact with mouth and number of events arerassiio be 0).

For writing inks, contact with the mouth would appdo be a possibility (e.g. sucking pens or
fingers covered with ink etc.). Assuming that tletuwne of ink in contact with the mouth is 0.01
cm® and there is one such event per day, the totbl iigake from this source could be estimated as
0.008 mg kg d* for adult females or 0.007 mg kgi* for adult males. It should be noted that ink
on fingers may lead to either dermal exposure ar éxposure therefore the two routes should not
be added to avoid double counting.
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3.5.3 Cleaning products

3.5.3.1 Background

NMP can be used by consumers in certain cleaniagyats such as paint removers, cleaners and
degreasers. Scenarios for estimating the consuxpesare from such uses are outlined in Burg et
al. (2007) and implemented in the ConsExpo v4 modleese sources have been used here to
complement the approach given in ECHA (2010a) ideorto estimate the realistic worst case

exposure of consumers from such uses.

3.5.3.2 Inhalation exposure
The Tier 1 approach outlined in ECHA (2010a) assuthe following.
* One event per day.
» 100 % of substance in the consumer product isgeteat once into a room.
« Default room size — 20 In
» There is no ventilation in the room.
* Amount of product used during the event — X g.

« Weight fraction of substance in product — 0.05pmpduct (maximum allowable under the
existing restriction).

Under these assumptions, the maximum concentratitire air in the room is 2.5xX mg ¥nwhere
X represents the amount of consumer product (g) deeng an event.

In the absence of actual data on usage rates,uthgested values for the amount of consumer
product used during an event from the ConsExpaame model has been considered (Burg et al.,
2007). These are as follows.

Paint remover 1,000 g of product (based on atpamoval from a door)
Glue remover 2,000 g of product (based on glueoxal from a stair carpet)
Sealant/foam remover 100 g of product (based lmatlroom sealant)

Based on these figures, the amount of paint ornropatsed per event can be assumed to be in the
range 100 g to 2,000 g, depending on the actuajeusBhus the maximum concentration in air
(assuming no ventilation) would be in the range %) m?* to 5,000 mg . Burg et al. (2007)
recommends that a more appropriate room sizeshioiglue removal and sealant/foam removal
scenarios would be 30%*and 10 M respectively rather than default of 28 amd this would result

a the range of maximum air concentrations of betv&#9 and 3,330 mgTh

Assuming a body weight of 60 kg for adult females/0 kg for adult males (default values from
ECHA, 2010a), an inhalation rate of 36 aif (default value for females; medium activity) or 62

d* (default value for males; medium activity), a fiesple fraction for the inhaled substance of 1
and that the consumer is in the room during theefigr either 1 hours 8 (for the paint remover),

4 hours d (for the glue remover) or 3 hours' dfor the sealant/foam remover; 2 hours during
application and removal of the cleaning productsmufurther hour; all values taken from Burg et
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al, 2007), the maximum intake of the substance utigsse conditions would be 38-333 mg'ldy*

for females and 55-491 mg kgi. It should be noted that these values represerie @&xposure
occurring on the day of use only. The annual awe(abronic) intake assuming one such event per
year would be of the order of 0.10-0.91 mg'kdj* for adult females and 0.15-1.3 mgkgd™ for
adult males.

A more refined estimate of the likely inhalationpesure can be obtained by using a Tier 1 model
that incorporates ventilation (as rooms are ragedtiight). The same scenario as above has been
modelled using the ConsExpo v4 model. The defaitilation rates assumed in the model are 0.6
h* for the paint remover, 1.5or the glue remover and 2'Hor the sealant/foam remover, and
instantaneous release into a room of volume 2Qpaint remover), 30 i(glue remover) or 10 M
(sealant/foam remover) is assumed. The resultipg®xes and doses calculated are as follows (the
ConsExpo model assumes by default an adult bodghweif 65 kg and a daily inhalation rate for
medium activity of 34.7 rd?).

Table 17: Inhalation exposure for cleaning productdased on ConsExpo

Concentration in air
during event

Acute daily intake

Chronic daily intake

Paint remover 1,880 mgn 41.8 mg kg 0.11 mg kgt d*
Glue remover 554 mg th 49.3 mg kg 0.034 mg kg d*
Sealant / foam remover 83.1 mg’m 5.54 mg kg 0.076 mg kg d*

Note: the chronic daily intake assumes 1 evenypar for the paint remover, 1 event every four gdar the glue
remover and 5 events per year for the sealant/feamover.

The ConskExpo model also allows estimates of consuemposure to aerosols during spray
application. However for volatile substances thémested exposure from aerosols is much lower
than estimated above from the subsequent evapomattithe solvent and so can be neglected.

3.5.3.3 Dermal exposure

Although the main source of consumer exposure foge of NMP in cleaning products would be
expected to be from inhalation, dermal exposugedsis a possibility during application and removal
of the cleaning agent, particularly if gloves aot nsed. When considering these estimates it should
be considered that the exposure levels generatiedtrethe maximum exposure resulting from the
initial contact of the cleaning product with hanéds. NMP functions as a solvent in the cleaning
product, evaporation from the skin would be expgdteoccur over a relatively short time frame,
resulting in a reduction in the exposure. Howewatsp fast dermal absorption is expected.

The Tier 1 approach outlined in ECHA (2010a) assuthe following.

« Concentration in product — 0.05 g értassumes the density of the product is approxigate
1 g cnt and that NMP is present at a maximum of 0.05 grpduct).

* Thickness of product layer on skin — default 0.61 ¢

Using this approach the total dermal load (the amhai substance on skin per event) can be
estimated as 0.5 mg &m
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Assuming that the surface area of skin exposedBiscnt (females) or 840 cm(males) which
corresponds to the front and back of the hands &(010a), there is one event per day, an adult
body weight of 60 kg (females) or 70 kg (males) 468 % adsorption, the maximum daily intake
can be estimated at around 6 mg Kgr both males and females during the exposurateddis
assumes that the cleaner is applied to the entirface of the hand which is highly unlikely.
Assumlingl one such event per year the average daiake over the year would be 0.016
mg kg~ d~.

Dermal exposure from application and removal ofagieg products is also considered in the
ConsExpo mode (Burg et al., 2007). For paint remmvéhe approach assumes that dermal
exposure can occur during application of the pamniover and also particularly during removal of
the paint. It is assumed that both palms of thelianrface area 430 éncan come into contact
with the product during removal of the paint. Howgwvas the applied product is usually allowed to
soak for around 15 minutes before removal, mucthefsolvent will be lost by evaporation before
removal. The dermal load of the product is estichaite0.5 g during the process.

For glue removers, the method outlined in Burgle{(2007) assumes that dermal exposure can
occur over 4 hours continual use of the productthatithe dermal contact rate with the product is
30 mg mint. The surface area that comes into contact withptbeuct is assumed to be 230%m
(corresponding to the surface area of the fingél®th hands).

For sealant/foam removers the approach assumeddimatl exposure can occur to around 0.1 g of
product as a result of removal of the sealant bydh@r picking up bits of dropped sealant). The
exposed surface area is taken to be 5(corresponding to the fingers of one hand).

The estimates for dermal exposure obtained usimgEXpo are summarised below.

Table 18: Dermal exposure for cleaning products b&sl on ConsExpo

Acute dose (during application) Chronic dose (averge over 1 yr)
Paint remover 0.39 mg Kg 0.0011 mg kg d*
Glue remover 5.54 mg Kg 0.0038 mg kg d*
Sealant / foam remover 0.077 mg'kg 0.0011

The estimates all assume that the NMP contenteotdlating is 5 % and the adult body weight is 65
kg. The frequency of events is assumed to be Ygmarfor the paint remover, 1 every four years for
the glue remover and 5 per year for the sealamt/fianover.

3.5.3.4 Oral exposure
The Tier 1 approach outlined in ECHA (2010a) assuthe following.

« Concentration in product — 0.05 g €rtassumes the density of the product is approximate
1 g cnt and that NMP is present at a maximum of 0.05 gmpduct).

« Volume of product per event in contact with mouti en’.

* Fraction of product in contact with mouth thatrigested — 1 (default).
* Body weight — 60 kg (adult females) or 70 kg (aduédtles).

* Number of events per day — n.
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For use in cleaning products, oral exposure of woess can be assumed to be assumed to be
negligible (volume of product in contact with mowathd number of events are assumed to be 0).

3.5.4 Summary of consumer exposure estimates

The consumer exposure estimates obtained are susachar the table below.
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Table 19: Summary of consumer exposure estimates

Scenario Calculation method | Exposure route | Estimated exposure dose (internal)
Acute (on day of Chronic
event) (mg kg™ d*)
(mg kg™
Coatings ECHA (2010a) — Tier| Inhalation 138-516 (females) | 0.38-1.4 (females)
1 (no ventilation) 203-761 (males) | 0.56-2.1 (males)
Dermal 6 (females) 0.016 (females)
6 (males) 0.016 (males)
Oral Negligible Negligible
Total 144-522 (females) 0.40-1.4 (females)
209-767 (males) 0.58-2.1 (males)
Coatings — brush/rollef ConsExpo v4 Inhalation 67.9 0.19
application, solvent (includes ventilation)
rich paint Dermal 2.77-111 0.0076-0.030
Oral Negligible Negligible
Total 70.7-79 0.18-0.22
Coatings — brush/roller ConsExpo v4 Inhalation 88.3 0.24
application, high solid | (includes ventilation)
paint Dermal 2.77-11.1 0.0076-0.030
Oral Negligible Negligible
Total 91.0-99.4 0.25-0.27
Coatings — brush/roller ConsExpo v4 Inhalation 84.9 0.23
application, - (includes ventilation) ["p e o 2.77-11.1 0.0076-0.030
Oral Negligible Negligible
Total 87.7-96.0 0.24-0.26
Coatings — brush/roller ConsExpo v4 Inhalation 255 1.39
appleation, aint (includes ventilation) ["p e o 2.77-11.1 0.0076-0.030
Oral Negligible Negligible
Total 258-266 1.40-1.42
Writing inks ECHA (2010a) — Tier| Inhalation Negligible Negligible
1 (no ventilation) Dermaf 0.008 (females) 0.008 (females)
0.007 (males) 0.007 (males)
Oraf 0.008 (females) 0.008 (females)
0.007 (males) 0.007 (males)
Total 0.008 (females) 0.008 (females)

0.007 (males)

0.007 (males)
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Scenario Calculation method | Exposure route | Estimated exposure dose (internal)
Acute (on day of Chronic
event) (mg kg d)
(mg kg™
Cleaning products ECHA (2010a) — Tier| Inhalation 38-333 (females) 0.10-0.91 (females)
1 (no ventilation) 55-491 (males) 0.15-1.3 (males)
Dermal 6 (females) 0.016 (females)
6 (males) 0.016 (males)
Oral Negligible Negligible
Total 44-339 (females) 0.12-0.93 (females)
61-497 (males) 0.17-1.3 (males)
Cleaning products — | ConsExpo v4 Inhalation 41.8 0.11
paint remover (includes ventilation) Dermal 039 0.0011
Oral Negligible Negligible
Total 42.2 0.11
Cleaning products — | ConsExpo v4 Inhalation 49.3 0.034
glue remover (includes ventilation) Dermal 554 0.0038
Oral Negligible Negligible
Total 54.8 0.038
Cleaning products — | ConsExpo v4 Inhalation 5.54 0.076
sealant/foam remover| (includes ventilation) Dermal 0077 0.0011
Oral Negligible Negligible
Total 5.6 0.077

a) The scenario of ink may lead to either dermplsyre or oral exposure and therefore the two saheuld not be
added to avoid double counting.

All these estimates assumed a maximum NMP contest % by weight. The actual exposure
estimates are all directly proportional to the NMéhtent of the consumer product and so can
readily be scaled to other NMP contents (i.e. a NédRtent of 1 % by weight would result in
exposure estimates a factor of 5 times lower thrasgmted in the table above.

The above estimates also assume that NMP is 100s@l@ed following inhalation, oral or dermal
exposure. According to the OECD SIDS Initial Assesst Report (OECD, 2007), NMP is well
absorbed following inhalation (40-60 %), oral (appr 100 %) and dermal (approx. 100 %
depending on conditions). Therefore this assumigoears to be appropriate for oral and dermal
exposure but may result in an overestimate of ttaah internal dose resulting from inhalation
exposure.

It should also be noted that the possibility fombtined exposure exists. For example, the use of a
paint remover containing NMP may subsequently lievi@d by use of a paint/coating containing
NMP.
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3.6 Environmental releases and exposure

Estimates of the emissions of NMP to the environnmave been made based on an overall usage
in the EU of 10,000 to 50,000 tonnes and the breakdbetween use areas from OECD (2007) (see
Section 2). Emission factors have been taken fiwrSpecific Environmental Release Categories

(SpERCs}.

The results are in the table below.

Table 20: Summary of environmental release estimase

Application Fraction Release to air (t/year) Release to waste water

(t/year)
Coatings (industrial) 10 % 98 - 490 20-100
Coatings (professional) 10 % 980 - 4900 10-50
Cleaning 20 % 600 - 3000 02-1
Agrochemicals 15% 750 - 3750 0-0
Electrical equipment 20 % 600 - 3000 0.2-1
Petrochemical processing 10 % 5-25 10-50
Pharmaceuticals 15% 37.5-1875 30 - 150
Total 3071 - 15353 70 - 352
Notes:

Coatings — products containing NMP are used instréhl settings and by professionals. In theseutalions an even
split between these has been assumed. (ESVOC SpER 1 and 8.3b.v1 respectively).

Cleaning — the most appropriate description ofapg®ears to be industrial use as a solvent in algaagents (ESVOC
SpERC 4.4a.v1).

Agrochemicals — the SpERCs available for agrochalsifECPA SpERC 1 and 2) assume 100 % release tothe
or to soil depending on the nature of the usetHese calculations 50 % for each has been assumadq there are
releases of 750 - 3750 t/y to soil in additionttoge in the table).

Electrical equipment — the use here appears targell in electronics, and has been categoris@wastrial use as a
solvent in cleaning agents, ESVOC SpERC 4.4a.v1.

Petrochemical production — this has been categbasesolvent use in chemical production, ESVOC SpER..v1.

Pharmaceuticals — this has been categorised asgalse in larger-scale laboratory-type situati®@®yOC SpERC
4.24.v1.

The identification of the relevant SpERC for eade is not straightforward. There is thus some
uncertainty in these values related to this. Tlaeeealso other areas of uncertainty. The 50:50 sp

between industrial and professional use in coatiagebitrary, and different splits could produce

significantly different emissions. The situatios similar for the releases from use in

agrochemicals. A proportion of the use in thetelesd equipment manufacture area appears likely
to be under well controlled conditions and heneedhmissions to air from this area may be over-
estimated. The same may be true for the use amitlg (and possibly for use on coatings).

14 See http://www.cefic.be/en/reach-for-industiibsaries.html.
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3.7 Natural or unintentional formation

No information is available to suggest that NMRoisned naturally or unintentionally.
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4 CURRENT KNOWLEDGE ON ALTERNATIVES

4.1 Introduction

This section provides a compilation of some of itf@rmation available from the consultation
undertaken on alternatives to NMP.

Firstly, information provided by manufacturers amaporters is presented, including issues in
replacement of NMP.

This is followed by information on replacement oMR in specific uses, including coatings,
electronics and cleaning products. No informatwas available on alternatives for other
applications.

4.2 Manufacturers and importers

The majority of companies that provided informatiarthe form of questionnaire responses were
importers of the substance, although informatiors \&kso provided by EU manufacturers. Key
issues that have been highlighted in relation temital replacement of NMP include:

* NMP is a powerful organic solvent which is very lvestablished in the industry. It is
widely available and, for certain industries suchtle semiconductor industry, NMP is
available at the required purity level to meetdtrengent requirements that are reportedly in
place. NMP has a higher loading capacity tharrradteves being considered. In order to
replace NMP it may be necessary to move to coreositernatives with lower loading
capacities, which could lead to increase in voluoesd and waste generated, which would
also increase costs.

* NMP has been the solvent of choice for solvent-thaseating systems, in some cases
because of its unique dissolving properties fordempolymers that are required for
adhesion to metal substrate and the high temperptoperties.

» Downstream users are gradually replacing solveséthasystems with multi-layer water
based systems (these can be higher quality andedolagting but more difficult in
application and still containing a solvent fractiorcluding NMP). This trend has been
driven in some cases by local and regional reguiatand by environmental considerations.

e It was indicated by manufacturers/importers tha tireatest volumes of NMP-based
products are used in a limited number of industiaplications with dedicated equipment
for application and curing.

» Requalification of alternative substances wouldorggally be very costly and resource
intensive on customers and could take 1-2 yearsoine cases (some downstream users
have indicated longer timescales).

* A number of companies stated there were no suitaliernatives identified to NMP.
Furthermore, potential alternatives identified lgytain companies may not be suitable for
all similar processes.
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* It has been highlighted that there is no real otl@rversal solvent currently available,
particularly given that the most technically sul&hlternative for most applications (NEP,
see below) may also be shortly classified as regrot Other solvents are reportedly
restricted to more narrow ranges of application wutechnical reasons or physicochemical
hazards (flammability). Research on alternativ@sNMP and NEP is understood to be
ongoing.

4.3 Downstream Users

4.3.1 Coatings

4.3.1.1 Overview

Approximately 80 % (28 companies out of 34) of tmvnstream users that provided information
via questionnaires use NMP in formulations (mixsfpeeparations). The majority of these
(approximately 91 %) use NMP as a solvent in cgatin

4.3.1.2 N-ethylpyrrolidone (NEP)
Introduction

The main alternative available on the market to NigIN-ethylpyrrolidone (NEP) (EC Number
220-250-6, CAS Number 2687-91-4).

Most of the users noted that NEP is currently beewiewed for reproduction toxicity and pending
the results of the upcoming initiative for a possibew classification and labelling of NEP.

There are differences of opinion amongst compamiessumably due to the different applications
in which NMP-based coatings are used and the diffeevels of research done into alternatives.
Several users noted that NEP was not a suital@dmative to NMP, whilst others noted that NEP is
so far the only feasible alternative. The pictigrelearly mixed, therefore, as to the extent taclwh
NEP can be used as an alternative in technicalkterm

Considerations on use of NEP

A selection of the responses provided by compainieglation to their potential use of NMP is
provided below:

* One company has tested NEP for substitution arcuiigently introducing this into their
products. Furthermore, a number of other compaimd&ated that they have already
replaced NMP and it is understood that severadiese have used NEP as an alternative.

* A number of companies noted that whilst it is theieference to substitute, R&D for
alternative solvents will be dependant on their-raaterial suppliers.

* One company’s suppliers of additives and resingesitgd using NEP as an alternative.
They noted that no other practical alternativeeplacing NMP by their suppliers had been
identified as NMP is already a replacement for masly used substances. The company
has undertaken a study for replacing NMP with NEfctv has been approved. Whilst they
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note that the only logical substitute for them B they also note that it may be classified
as a reprotoxic substance (1B) in the next fewsgear

* One company which uses NMP in certain coating féatans as a solvent and also as a
thinning solvent noted that a project to invesegasing NEP has been suspended following
advice from NEP registrant consortium that NEP nimy classified as a reprotoxic
substance.

* One company noted that an alternative coating pefysystem they are considering may not
have the same level of chemical resistance asutiiert coating technology.

» Alternative coating formulations have been chedkgdnother company. No 1:1 substitute
has yet been found. The coating would reportedlyehto be completely reformulated to
eliminate NMP.

* One company noted that they anticipated the repiotategory classification and likely
restrictions, and so phased out their use of NMBstituting it with NEP. Many of the
former users of NMP have also switched to NEP ofwihg the reprotoxic classification.
The company noted that NEP and NMP have uniqueeptieg that are difficult to replace.
Replacement of NMP was relatively easy by switchiodgNEP; if NEP also needs to be
replaced, finding as suitable an alternative welldifficult for many companies.

* One company noted that by replacing NEP with N-gkqyrrolidone, this would result in
the reduction of the wetting ability on increasthg alkyl chain length, which would not be
a satisfactory solution. (This highlights the tisaly suitability of NEP as a replacement
for various applications but indicates that longkayl chain length derivatives may not be
So suitable.)

* One company which uses NMP for high performancatpdior cookware noted that no
alternative was found with similar properties withower hazard risk potential.

* One company noted that the main reasons NEP wasgsedtwere its cost and that it has a
similar risk potential as NMP.

In most responseNEP is already commercially used and has been widdbpted for use in
coating solvents.

Time required for replacement

One company estimated that process redesign wagdire approximately one man-day per
formulation or approximately two years to introdaternative.

With regards additional work required if alternasvare to be used, it was noted that because of the
current review of NEP as a reprotoxic substancehéu research is required for other substances.
One company noted that the coated aerosols wilkfeired to be pack-tested by the brand-owners
who fill them (taking 1 -2 years). One company dothat line trials will be required at each
customer for each individual product, includingdesign of exhaust ventilation layout and line
configuration of application line.

With regards to time required before alternativesild replace the substance (years), some
companies had already introduced NEP as an alteenathers noted a timeframe of between 1-3
years, with the majority stating 2-3 years, whictsome cases would include line trails.
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Cost implications

Most companies noted that the cost of using NERigsificantly higher than for NMP. One
company indicated that the cost could be 10 % hitten NMP; another noted a 15 % difference.

Conclusions

In general, many companies noted that substitudidMP with NEP was no longer considered a
suitable option.

Overall, a number of former users of NMP have dwgttto using NEP, following the reprotoxic
classification of NMP. However, for a number aingpanies substitution with NEP has largely
occurred, and now the main concern is that if NERIso subject to the same classification and
control measures/restrictions as NMP then therebailno other feasible alternative available with
a lower risk.

As well as the potential future classification dERin relation to reprotoxic effects, other teclahic
constraints noted were: reduction in wetting &piéind reduced solvency (but this was noted as
tolerable); higher curing temperature required fB&@ance is negative), and higher raw material
costs (15 %).

With regards to product redesign or process charegpsred to use NEP, the majority of responses
where this was being considered as an alternattedrthat there would be significant adjustments
to paint formulations, which would require new amser approvals. Some noted that they expect
process redesign, but that this had not been fa=hiiet.

It should be noted that a CLH dossier may be phetisin the near future in relation to potential
reprotoxic effects for NEP.

Whilst companies that have provided informationegaity indicate that NMP could be replaced
within a period of up to three years, it is clehattin case neither NMP nor NEP were to be
available, more significant and time-consuming ®ffocould be required in order to find a
replacement.

4.3.1.3 Alternatives using water borne coatings

In the case of waterborne parquet varnish, one aopvestigated replacing NMP with other
solvents including methyl diproxitol butyldiglycolDifficulties noted were not enough open time
and levelling properties, and they concluded thaytneeded to use NMP to have a commercially
viable product on the market, and therefore a Blatalternative has not been identified.

Another company considering replacing NMP with wlabene polyurethane dispersion paint
without solvents noted that this is commerciallpiéable with a replacement cost of approximately
€800,000 (the company currently uses around 108e®onf NMP and has investigated formulation
across over a thousand formulations).

4.3.1.4 Dimethyl sulfoxide (DMSO)

One company has undertaken a study for the useM8® as alternative. This substance is not
currently used commercially. The technical constsanoted for the use of this substance were that
the melting point is too high. In addition, DMSO shalower evaporation and other mixing

60



ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

properties. They anticipated that there would beess redesign and additional work required if
this alternative was to be used, but this had abbgen identified.

Another company which uses NMP for printing as parta formulated screen ink, noted that
DMSO has been shown to have higher environmentibamealth risk than NMP. One company
suggested that DMSO is of much greater concern NtaR, owing to the ability to dissolve and

transport other substances through gloves and pkintially increasing systemic exposures to
other substances.

4.3.1.5 Hydrocarbon solvent

For one company, use of a new solvent would requiengthy qualification process for customers
and supply chains to re-qualify new products. dme applications, reformulation and additional
process development may be required to ensurentepmduct meets customers’ performance
requirements.

4.3.1.6 Ketone solvents

These solvents are commercially available and lagady in place, but it is understood that they are
not considered as technically effective as NMP.

4.3.1.7 Glycolethers (DPM)

One company has used these as alternatives, bed tloey are not sufficiently effective unlike
solvents. It is expected that the product, whelNMP is used, has to be approved according to the
Biocidal Products Directive (BPD) Product Type & ahat the time frame for replacing NMP
would be at least 3-4 years. The company expéetsa new product will need to be formulated
and that this will be costly.

4.3.1.8 Dimethylformamide (DMF) and dimethylacetamide (DMAC)

One company noted that DMF and DMAC could be usedddvents but these were classified as
toxic under the Dangerous Substances DirectiverbedMP. They report that these are not
currently commercially available. One main techhiconstraint noted was the specialist
engineering polymers used by the company are atlpk in a few solvents. They suggest that no
process redesign would be required if DMF and DM#&€re accepted by the EU and their
customers. Some additional work would be requineith possible reformulation to ensure
viscosity and application characteristics remamshme. They expect the time required would be
one year to replace NMP with an alternative. Thete that DMF and DMAC would be a less
expensive option, but that any other solvent thghbtbe used would be more expensive.

4.3.1.9 Other Alternatives:

One company that used NMP in the production of pelydispersions for floor finishes containing
PU PU/AC, started work to replace NMP with othelvents in the dispersion production 8 years
ago. Alternatives have reportedly been implementeat the past 5-6 years for their products, with
only one product and a few tonnes of NMP remair(m@viously they used 160 t/'y NMP). The
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choice of substitute was a very different substadetails of the substance used were not provided,
but they noted that dispersions were being prodwadtbut the use of solvents, stating that there
was no requirement for NMP in waterborne polyursthand polyurethane/acrylate copolymer
floor finishes. They noted no technical constmitat using the alternatives. It reportedly tooR 2-
years for the company to replace NMP.

Alcoxy alkyl amide is used in some mixtures. Us$dhis substance would require potentially 1
year of R&D work and 3-4 years of customer quadifions according to one of the companies
responding.

Gamma butyrolactone (CAS 96-48-0) can reportedlyubed in polyimide precursor coatings.
Tests undertaken by one company showed that thbibty of this substance was not good enough
for polyamic acids and R&D could not find any sasetvents on the market with a high enough
solubility to replace NMP.

One company noted that N-ethyl-2-pyrrolidone (CA®82-91-4) and 1,3-Dimethyl-2-
imidazolidinone (CAS 80-73-9) were considered asraatives. However, the costs of using these
substances were 10 times that of NMP, and thereiatreonsidered as viable.

One company importing NMP in inks noted that 2-Bjdione (CAS 616-45-5) is currently under
consideration but has been not yet been tested aieanative in finished inks. According to the
company, this seems to pose only a moderate teadhms&; although they noted that further work
was pending in relation to the classification froime REACH Article 10 registration and/or the
C&L public inventory from the C&L notification prass.

4.3.2 Electronics

One electronics company which uses NMP in mixtufes removal of photoresist in the
semiconductor manufacturing process noted thatr ablvent alternatives are available for the
sector, notably polyimides, which are solvent baakernatives and are under evaluation. These
can be used as photoresist strippers and castingns® for polyimide resin based formulations.
These substances are reportedly not yet commerenadiilable and have not yet been fully tested.

Key problem areas in replacing NMP that have begilighted include:

* Replacement of NMP for many downstream users depemd R&D of raw-material
suppliers to find an alternative.

* There are concerns that alternatives pose highezqaivalent health or environmental
hazards. Many of the alternatives that could besiciered to be technical feasible (DMSO,
Sulfolane, GBL, PGMEA, Ethyl lactate, glycol ethehave reportedly been shown to have
higher risks.

» Alternatives may be available but process perfogaanust be verified to be equivalent in
several cases.

* For some firms, replacement requires developmendlteinative processes and process
requalification. Replacements may be possible fartain chemicals; however,
reformulation and requalification of the procesalddake anywhere from 1 to 4 years.

* Process requalification would be required for thére supply chain in some instances. In
some cases, identifying alternatives for NMP wil just require changing the solvent, but
also identifying and qualifying new resins.
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Finding and qualifying substitutes is complex, fieggi partnerships within the supply chain
and is process, technology and company specific.

Downstream customer approval of the process chanayealso be required and is a lengthy
process. In semiconductor manufacture, the replanemf NMP depends on the use of
NMP (e.g. is it a straight solvent, part of a wétan formulation, a casting solvent for
resist).

The main technical constraints noted were that ywbdualification is required and there
may be an impact on product characteristics. Soompanies noted that converting to
alternative substances is a very risky, costly tam& consuming process for the end user.
Alternatives are also generally considered to besrne@pensive.

It has also been highlighted that replacement nffagtasupply line stability.

One consultee suggested that restrictions andatispgironate bans on chemicals within the
EU may mean that semiconductor manufacturing apglgr industries will be hampered
from further innovating.

R&D studies were performed by one company in 2006 the stability of the formulations
with these solvents was not viable, so it is natable to use within the semiconductor
processes where the company products were used.

Other alternatives noted for use in polyimide preoucoatings in the semi-conductor
industry were:

» N-formyl piperidine (CAS 2591-86-8);

* Dimethylpropionamide (CAS 758-96-3);

* 1,3 dimethyl-2-imidazolidinone (CAS 80-73-9);
e 1,1,3,3 Tetramethylurea (CAS 632-22-4).

It is of note that, as with use in coatings, selvemnpanies noted NEP as a potential
alternative to NMP and that the industry has hgjttkd concerns with this substance also
potentially being classified as a reproductive mari the future.

4.3.3 Cleaning products

Of the organisations classified as downstream usfekBvIP which provided information, three use
NMP in cleaning solvents and three in paint remeadvents.

The following points are some key findings:

One company noted that an alternative solvent coatdbe found with the same cleaning
results as NMP.

One company undertook a 4 year laboratory triagmme to find an alternative to NMP

(2005-2009) in paint remover, but a suitable aléwe was not found with the same solvent
strength. The company also trialled NEP (CAS 26849 with the outcome that NEP was
found to be a less effective solvent with a sigaifitly higher cost. They also found that the
adding and mixing process using NEP was slowetd@mgkr than that for NMP.
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* One company using NMP in surface cleaners and pégigh remover is considering an
analogous preparation free of NMP, with similar aaipties, but which has not yet been
tested in the field.

4.4 Conclusions

Overall, it appears that the industry has alreadyleataken significant efforts to identify
replacements for NMP. 1t is clear that some congsahave been successful in doing this, given
the number of companies that have indicated thaly thave removed NMP from their
formulations. It is also clear that much work demtify alternatives is ongoing, largely as a resul
of the classification of NMP as a reproductive taxit.

For the main uses of NMP in coatings, electronied aleaning products, the most frequently
identified potential alternative is NEP. Whilsetk would still be challenges in replacing NMP
with NEP (due to customer approvals, further tgstetc.), it appears that this substance has the
greatest potential in technical and economic temma replacement for NMP. In particular, whilst
it certainly does not appear to be a drop-in stlistifor all applications, it seems to have the
broadest spectrum of uses in which it could be tsedplace NMP.

However, many of the companies responding havdiglgked the potential future classification of
NEP as a reproductive toxicant. Understandabbretiore, there is a concern that this may not be a
suitable alternative in the long term.

There is a variety of other alternatives that hasen tested by companies providing information for
the current assessment. Some of these seem tntdlales, at least for some applications, although a
greater number of respondents have expressed osncegarding their technical suitability as
replacements. However, none of these seem tolbd@beplace NMP in as many applications as
NEP and it is clear that some companies do noentlyrhave a solution identified in the event that
they are no longer able to use NMP or NEP.
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A. ANNEX 1:

INFORMATION ON USES FROM OECD SIDS

DATASET

Table 21: INFORMATION ON USES FROM OECD SIDS DATASET

Type Category Details

Industrial Agricultural industry Crop protectioneags

Industrial Chemical industry: used | Extraction of hydrocarbons, and as a solvent irsihghesis of acetylene|

in synthesis

Industrial Chemical industry: used| Used in the extraction of unsaturated/aromatic aamgs, the

in synthesis purification of acetylenes, olefins, and diolefigas purification, and
aromatic extraction from feedstocks

Industrial Chemical industry: used | Initial product for chemical syntheses.

in synthesis

Industrial Electrical/electronic Cleaning, de-fluxing, edge bead removal, photorasigpping.

engineering industry

Industrial Fuel industry Petroleum processing

Industrial Fuel industry Petrochemical processing. Lube oil processingjrabind synthetic gas
purification. Auto fuel system cleaners (30-40 %IN).

Industrial Paints, lacquers and Used in paint removers and stripping paints to cechaint viscosity, and

varnishes industry to improve the wettability of paint systems.

Industrial Paints, lacquers and Paint industry

varnishes industry

Industrial Paper, pulp and board | Printing ink industry

industry

Industrial Polymers industry Spinning agent forywayl chloride

Industrial Other: coatings High temperature coating, urethane dispersionglia@nd styrene
latexes

Industrial Other: microelectronics

industry plastic solvent
applications

Use Intermediates Must not be used in cosmeticdyate

Use Pesticides

Use Pharmaceuticals As a penetration enhancer for a more rapid tramgfeubstances through
the skin

Use Photochemicals

Use Solvents N-Methylpyrrolidone has a fairly mild, amine-likelor, and is miscible
with water and most organic solvents. It has a gamdency for cellulose
ethers, butadiene, acrylonitrile copolymers, poligis, polyacrylonitrile,
waxes, polyacrylates, vinyl chloride copolymers] apoxy resins.

Use Solvents Solvent for resins, acetylene, etc.

Use Solvents Solvent for carbon dioxide removal in ammonia gatas, polymer
preparation and processing acetylene. Solventdimaetion of BTX
aromatics and butadiene

Use Solvents Approved as a solvent for slimicide applicatioridod packaging

materials
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Type

Category

Details

Use

Solvents

Agricultural chemicals: Solvent for herbicide, peiste and fungicide
formulations. Found in herbicides, fungicides, padticides (<7 %
NMP).

Use

Surface active agent

Pigment dispersant

Use

Other: extracting agent

Use

Other: formulation agent

Use

Other: gas scrubber
absorption aid

Use

Other: gas scrubbing

Acetylene recovery [itatgin of BASF process given]

Use

Other: industrial and
consumer cleaners

Paint removers, floor strippers, graffiti removiedustrial degreasing,
injection head and cast-molding equipment cleaning.

Sources such as the National Environmental Trig4?indicate that
products purchased by consumers which may contsiR Mclude
household cleaning agents, adhesives and sealduetd).S. National
Institutes of Health Household Products Databadieates that NMP is
found in various paint removers (40-70 % NMP), @as floor cleaners
(10 % NMP)

Use

Other: substitute for
methylene chloride

Use

The Swiss Product Register from April 2005 statésta number of 2432
registered NMP-containing products on the Swisskeata?018 products
for industrial and 414 products for consumer ugee fumber of productg
containing NMP concentrations of 0.1, 1, 10, 50 28d % are given with
278, 417,907, 286 and 130 for industrial use aitkd 84, 108, 209, 56
and 7 for consumer use, respectively. Productsagung the highest
NMP concentrations of up to 100 % are reporteckeaning agents,
hardeners, paints, dyes, lacquers, sealing masset®graphic chemicals
fungicides, products for galvanization and solvehtsst of the NMP-
containing products are used for paints, dyes uexx(39 %), followed
by cleaning agents (14 %), glues, surfaces, cemsgating masses (11
%), auxiliary material (11 %) and solvents, degeessdiluters, (paint)
strippers (9 %)

Use

The Danish Product Register of 2004 includes 808ycts with a total
quantity of 609 tons NMP per year. The total numtfesroducts
containing NMP concentrations of 0-2 %, 2-20 % ,580% and 50-100 %
are 401, 270, 74 and 64 respectively. NMP is usethvariety of
materials including adhesives, cleaning agentauwlg agents,
construction materials, agricultural chemicals aolyents

Use

The Swedish Products Register of 2003 quantifieddtal number of
registered NMP-containing products on the Swediahket with 471,
resulting in a total volume of 1,264 tons NMP peary The total number
of consumer products is given with 73, containimg following
concentrations (weight percentage) of NMP: 0 — 2%products), 2 — 2(
% (32), 20 — 80 % (11) and 80 — 100 % (1). Thel tmtaber and
corresponding production quantity of products cioritg 0 — 2 %, 2 — 20
%, 20 — 80 % and 80 — 100 % NMP is reported to2&(21 tons/year),
250 (403 tons/year), 62 (260 tons/year) and 31 {6688/year),
respectively (Swedish Products Register, 2003).

Source: OECD (2009)
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B. ANNEX 2:

Latvia

INFORMATION FROM NATIONAL PRODUCT
REGISTERS

Table 22: Imports to Latvia of NMP on its own and n mixtures (Latvian MSCA, 2010)

Year Substance as such (NMP in t) In mixtures (NMP in t)
2003 0.4 2.5

2004 3.8

2005 6.6 3.8

2006 4.2 28.5

2007 10.8 36.5

2008 32.1

2009 17.7
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Table 23: Imports to Latvia of specific product types for recent years (quantities in tonnes) (LatviamMSCA, 2010)

Trade name Category Conc 2003 | 2004 | 2005/ 2006 200y 200 2009
(%)

'ASTIN' TRAIPU Manufacture of soap and detergents, cleaning alishpw preparations, 25 1

LIKVID ESANAS perfumes and toilet preparations

SALVETES

ACTICIDE SR 1335 Wholesale of non-agricultural imbediate products, waste and scrap 40 440 0.20.6

AQUIDOL D1900 Manufacture of furniture; manufactugin.e.c. 25-5 0.58 1.61 2.17

ATEPOL B-U-73 Manufacture of man-made fibres 1-5 0.4 0.2

ATRI ZUSTOSA Painting and glazing 6.1 0.17 | 0.12

PARKETA LAKA

BETONGLAKK Agents involved in the sale of timber and buildmgterials, General 1-5 0.05
construction of buildings and civil engineering w®r

BYK-410 Manufacture of paints, varnishes and simil@atings, printing ink and mastic 30 - 50 04/ 40 |04

BYK-410 Wholesale of non-agricultural intermediate produeidste and scrap 48 - 48 0.7 0.2 0.2

STROMBERG-

BALTICA

BYK-420 Wholesale of non-agricultural intermedigr®ducts, waste and scrap 48 - 48 0.2 0.4 0.7

CELCO PROF BEST | General construction of buildings and civil engireg works, Retail sale of [ 1-5 0.1

LAKA hardware, paints and glass, Wholesale of wood tagi®on materials and
sanitary equipment

CELCO PROF Painting and glazing 1-5 0.09

SOLIDO - KRASA

CELCO PROF Painting and glazing, Wholesale of wood, constarcthaterials and sanitary | 1 -5 0.78

SOLIDO - LAKA equipment

DETALU Maintenance and repair of motor vehicles 1-5 0.1

MAZGASANAS

LIDZEKLIS G038

DRYMAX Manufacture of paints, varnishes and simitaatings, printing ink and mastic 30 - 60 80.1) 0.2

KRASA PRINTERIM | Wholesale trade and commission trade, except obmvethicles and 0-10 0.09

ARIZONINK motorcycles
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Trade name Category Conc 2003 | 2004 | 2005 2006 200y 200 2009
(%)

KRASA PRINTERIM | Wholesale trade and commission trade, except obmvathicles and 0-10 0.06

MUTINK TOUCAN motorcycles

KRASA PRINTERIM | Wholesale trade and commission trade, except obmvethicles and 0-10 0.49 1.01

XAAR motorcycles

LAKA OLYMPIA Painting and glazing 5-10 5.2 4.8 1.66

LAKA SYNTEKO Painting and glazing 1-5 0.16

BEST 1643-45

LAKA SYNTEKO Painting and glazing 5-10 0.02

EXTRA 1609-11

LAKA SYNTEKO Painting and glazing 1-5 0.39 0.05

PRO 1625-27

MAKROFLEX Joinery installation 50-100 | 0.23

REMOVER

MAPECOAT W 65, | Agents involved in the sale of timber and buildingterials, General 0-0.2 1.58 0.27

DIVKOMPONENTU | construction of buildings and civil engineering w®r

KOMPONENTE B

MR. MUSCLE OVEN | Wholesale of other household goods 1-4 0.49 0.48 0.49

NEOCRYL XK-98 Manufacture of paints, varnishes airdilar coatings, printing ink and mastic 6.9 35

NEOPAC E-106 Manufacture of paints, varnishes amila coatings, printing ink and mastic 6.9 66. | 23.1 21 3.2

NEOPAC E-111 Manufacture of paints, varnishes amila coatings, printing ink and mastic 1.7 11. | 3.2

PRIME ECO PENR Other wholesale, Other retail salspiecialized stores 3-15 0.59 7.84

PRIME ECO PENR | Other wholesale, Other retail sale in specializedes 3-10 0.01 0.22

CLEANING FLUID

PRIME ECO PENR | Other wholesale, Other retail sale in specializeces 3-15 0.01

V2,0

PRIME PRJ3 Other wholesale, Other retail sale ecigized stores 3-15 0.34 0.44

PRIME PRSD Other wholesale, Other retail sale gcidized stores 0-10 0.01 0.07

PRIME PRTO Other wholesale, Other retail sale iecgdized stores 0-10 0.15

PROTECT Industrial cleaning 6-6 0.18 0.36 0.38 0.18
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Trade name Category Conc 2003 | 2004 | 2005 2006 200y 2008 2009
(%)

HOUSEHOLD

SPRAY

SPANSCOUR GR Manufacture of textiles 10-20 0.24

SPANSCOUR YP Manufacture of textiles 10-20 2.28 2.16 1.44 0.96

SPECTRAINK Other wholesale, Other retail sale iacalized stores 0-10 0.63 0.32

SYNTEKO BEST - Painting and glazing, Wholesale of wood, constarcthaterials and sanitary | 1 -5 1.07 1.16 1.95 0.34
LAKA equipment

SYNTEKO BEST 2 | General construction of buildings and civil engireg works, Retail sale of [ 1-5 3.77 0.42
KOMPONENTU hardware, paints and glass, Wholesale of wood tagi®on materials and
sanitary equipment

SYNTEKO EXTRA General construction of buildings and civil engirieg works, Retail sale of | 5-10 0.17
hardware, paints and glass, Wholesale of wood tagi®n materials and
sanitary equipment

SYNTEKO EXTRA Painting and glazing, Wholesale of wood, constarcthaterials and sanitary | 5-10 | 0.73 0.61 0.38
20, 90 - LAKA equipment
VIENKOMPONENT | Floor and wall covering 5-10 0.24

A UDENI SKISTOSA
DILUMIZTURIGA
LAKA KOKA
GRIDAS
LAKOSANAI,
SYNTEKO EXTRA

XAAR Other wholesale, Other retail sale in speeiadi stores 0-10 0.8

XAAR-128 Other wholesale, Other retail sale in spked stores 0-10 0.66

XAAR-500 Other wholesale, Other retail sale in sgked stores 0-10 0.43 0.15

Total 2.52 3.75 3.78 28.52 36.4% 32.09 17.67

72



ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

Malta

The following uses were reported to the Maltese MS&E(2010):

* One company imports and distributes around 200 kgNMIP per year for cleaning

electronic components.

* Another company imports a mixture, consisting of RMutilized in automatic paint
spraying equipment with Local Extraction Ventilatio

* Finally a third company imports a mixture with teacof NMP, used as a wafer adhesive

(microelectronics).

Norway

Table 24: Declaration of chemical products for Norvay (Norway MSCA, 2010)

Product type 2008 (tonnes) 2009 (tonnes)
Additives for paint and varnishes 0.01

Adhesives 0.16 0.07
Biocide 0.41 0.87
Cleaning/washing agents 1.78 2.56
Fire extinguishing agents 0.52 0.28
Paint and varnish removers 28 15
Paint, lacquers and varnishes 9.53 6.34
Plant protection - agricultural pesticides 22.5

Printing inks 0.32 0.18
Solvents 10.85 2.92
Total 74.07 28.22
Sweden

Table 25: Imports and exports of NMP in Sweden indnnes (Swedish MSCA, 2010)

Product type Imported to Sweden (2008) Exported frm Sweden (2008)
As a raw material (NMP ‘as such’) 164 a7
In chemical products 290 80

73




ANNEX XV — IDENTIFICATION OF 1-METHYL-2-PYRROLIDONEAS SVHC

Table 26: Imports and manufacture of products containg NMP in Sweden in 2008 (Swedish

MSCA, 2010)
Product type Imported (NMP in t) Manufactured (NMP in t)
Paints and varnishes 102 54
Paint and varnish removers 3 127
Binders 69 -
Pesticides 39 -
Glues 37 <1
Raw material for paint 20 <0.1
Cleaning agents 4 11
Raw material for textile industry 8 -
Lubricants <1 2
Polishing agent 1 <1
Car care products <1 -
Other types of products 6 1

United Kingdom

Data collected between 2003 and 2004 (which thezefiay not be representative of the current
market) indicates that NMP was used on at least $aas as a paint stripper for graffiti removal
and seven sites as a solvent in degreasing taekdisplly in the aerospace industry.
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C.ANNEX 3: CONFIDENTIAL INFORMATION ON
MANUFACTURE, IMPORT AND SALES
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D.ANNEX 4: ESTIMATES OF ENVIRONMENTAL EMISSIONS
(CONFIDENTIAL)
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E. ANNEX 5: ESTIMATES OF OCCUPATIONAL RELEASES AND
EXPOSURE (CONFIDENTIAL)
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