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Foreword

This Draft Risk assessment Report is carried out in accordance with Council Regulation
(EEC) 793/931 on the evaluation and control of the risks of “existing” substances. “Existing”
substances are chemical substances in use within the European Community before September
1981 and listed in the European Inventory of Existing Commercial Chemical Substances.
Regulation 793/93 provides a systematic framework for the evaluation of the risks to human
health and the environment of these substances if they are produced or imported into the
Community in volumes above 10 tonnes per year.

There are four overall stages in the Regulation for reducing the risks: data collection, priority
setting, risk assessment and risk reduction. Data provided by Industry are used by Member
States and the Commission services to determine the priority of the substances which need to
be assessed. For each substance on a priority list, a Member State volunteers to act as
“Rapporteur”, undertaking the in-depth Risk Assessment and recommending a strategy to
limit the risks of exposure to the substance, if necessary.

The methods for carrying out an in-depth Risk Assessment at Community level are laid down
in Commission Regulation (EC) 1488/942, which is supported by a technical guidance
document®. Normally, the “Rapporteur” and individual companies producing, importing
and/or using the chemicals work closely together to develop a draft Risk Assessment Report,
which is then presented at a Meeting of Member State technical experts for endorsement. The
Risk Assessment Report is then peer-reviewed by the Scientific Committee on Toxicity,
Ecotoxicity and the Environment (CSTEE), now renamed Scientific Committee on Health and
Environmental Risks (SCHER) which gives its opinion to the European Commission on the
quality of the risk assessment.

This Draft Risk Assessment Report has undergone a discussion in the Competent Group of
Member State experts with the aim of reaching consensus by interpreting the underlying
scientific information, or including more data, but this work has not yet been totally finalised.
The information contained in this Draft Risk Assessment Report does not, therefore,
necessarily provide a sufficient basis for decision making regarding the hazards, exposures or
the risks associated with the priority substance.

This Draft Risk Assessment Report is under the responsibility of the Member State
rapporteur. In order to avoid possible misinterpretations or misuse of the findings in
this draft, anyone wishing to cite or_quote this report is advised to contact the M ember
State rapporteur beforehand.

103 NoL 084, 05/04/199 p.0001 — 0075
20J.NoL 161, 29/06/1994 p. 0003 — 0011
3 Technical Guidance Document, Part I — V, ISBN 92-827-801 [1234]
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General introduction to risk assessment

The concern about workplace risks was the initial reason for putting cryolite on the third EU
priority list. Nevertheless, the environmental assessment has shown to be challenging in
methodological terms but also in indicating potential risks.

Due to the varying forms of fluoride emissions from cryolite producers and users and due to
the dissociation behaviour of cryolite in the environment, two approaches are taken in the
assessment. In the first approach called HF/F approach, risks arising from releases of HF to
air and F to water have been evaluated using PNECs derived in the risk assessment of HF
(European Commission, 2001). In this approach, the assessment has a common part with the
Aluminiumfluoride (AlF;)-risk assessment (European Commission, 2008). In aluminium
smelters both AlF; and cryolite are used causing emissions of HF to air. These HF-emissions
from aluminium smelters have been completely covered in the AlF;-RAR, and that part has
been merely copied in this assessment. A regional PEC for concentration of HF in air has
been derived in the AlF;-RAR on the basis of EPER-data. It is likely, that some of the HF-
emissions of downstream uses of cryolite are not covered by EPER and hence there will be a
need to adjust the present regional PEC when specific information on cryolite downstream
uses becomes available.

Due to very high releases of F from cryolite producers and downstream users other than
aluminium smelters to water, the aquatic assessment has been conducted, too. Assessment of
aluminium smelters emitting dissolved fluoride to the aquatic compartment has been included
for reasons of comparison to this assessment, although it has not been targeted in the
assessment of AlFs. It is noted, that at this phase the assessment of the aquatic compartment
regarding risks arising from emissions of dissolved fluoride is necessary as demonstrated by
the results from generic downstream user scenarios.

Aluminium industry and most probably also cryolite producers and other downstream users
emit cryolite in particulate form. However, branch or site specific information on these
emissions is available only from aluminium industry (and one producer site).
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0 OVERALL RESULTSOF THE RISK ASSESSMENT#4
CAS Number: 13775-53-6

EINECS Number: 237-410-6

IUPAC Name: Trisodium hexafluoroaluminate

Environment

General

Conclusion (i)  There is a need for further information and/or testing.

Information on downstream user industries (other than aluminium smelters), use volumes,
life-cycle steps, emissions, pollution abatement techniques and processes should be provided
to replace the generic exposure assessment with a more specific evaluation.

Furthermore, information on waste management and emissions from waste management step
of all downstream uses should be provided. Especially aluminium smelters produce
considerable amounts of cryolite waste. The amount of this waste, its management and
potential emissions should be clarified.

Aquatic compartment (including sediment)

Conclusion (i) There is a need for further information and/or testing.

Conclusion (i) applies to production sites 2, 3 and 4 and downstream users other than
aluminium industry. Risk ratios for the dissolved cryolite in surface water (not site 3) and in
waste water treatment plants are > 1 (HF/F-approach). PNECaer and PNECs microorganisms
should be refined with additional testing. Long-term ecotoxicity tests on fish, daphnia and
algae are needed to refine the PNECyuer .- A microbial inhibition test with higher test
concentrations than in the available study is necessary for determining the actual E(I)Cso.

Conclusion (i) applies also to all downstream user sites regarding waste management (see
chapter 3.3).

Conclusion (ii) There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied already.

Conclusion (ii) applies to production sites 3and 5 for dissolved fluorides to aquatic
environment (HF/F -approach). It also applies to aluminium smelter sites for the releases of
fluorides to aquatic environment (HF/F -approach).

4 Conclusion 1) There is a need for further information and/or testing.
Conclusion (ii) There is at present no need for further information and/or testing and no need for risk reduction measures beyond
those which are being applied already.
Conclusion (iii) There is a need for limiting the risks; risk reduction measures which are already being applied shall be taken into

account.
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Terrestrial compartment

Conclusion (i) There is a need for further information and/or testing.

This conclusion applies to a need of more specific emission data for the production sites 3, 4
and 5 and downstream user sites other than aluminium smelters. The sites should provide
information on the amount of particulate cryolite emissions to air (particulate cryolite
approach).

Conclusion (ii) There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied already.

This conclusion applies for aluminium smelters and production site 2 regarding their
emissions of particulate cryolite (particulate cryolite approach).

Atmosphere

Conclusion (i) There is a need for further information and/or testing.
Conclusion (1) applies to:

e Production sites 3, 4 and 5 should provide information on particulate cryolite
emissions to air (particulate cryolite approach).

e to all downstream uses, except aluminium smelters (see “General”) (HF/F approach
and particulate cryolite approach). It is expected, that also the PECregional for HF
can be refined after specific information on these downstream uses becomes available.

e to all downstream user sites regarding waste management (see “General”) (HF/F
approach and particulate cryolite approach).

Conclusion (ii) There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied already.

This conclusion cover the production sites 2 and 4 as they contribute to the local ambient
concentrations less than the regional background concentration of HF (HF/F-approach).

Conclusion (iii) There is a need for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

Conclusion (iii) applies to the production sites 3 and 5 (HF/F approach).

Human health

Human health (toxicity)

Workers
Conclusion (i on hold) There is a need for further information and/or testing.

Conclusion (i on hold) applies for eye irritation due to insufficient data base.
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Conclusion (iii) There is a need for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

Conclusion (iii) applies to repeated dose toxicity (local and systemic effects), and
developmental toxicity. On the background of local effects in the airways air concentrations
of cryolite dust at the workplace should be controlled to a level in the range of 0.1 mg/m’
(critical exposure level for local effects after repeated exposure). In doing so also inhalation
risks from other endpoints, especially systemic effects by fluorosis as result of repeated
exposure and developmental toxicity are similarly and effectively mitigated.

Special attention should be given to skin contact. With respect to fluorosis and taking into
account carcinogenicity the dermal exposure at the workplace should not exceed
92 mg/person/day (1.3 mg/kg/day). If this is difficult to ensure with risk management tools,
dermal risk estimation might be refined by an additional suitable dermal absorption study.

Conclusion (ii)  There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied
already.

For the other toxicological endpoints the risk orientated conclusions result in no concern with
the consequence that risk reduction measures are of low priority.

Consumers
Conclusion (i) on hold There is a need for further information and/or testing.
Conclusion (i) on hold applies due to insufficient data base for C&L decision.

Conclusion (iii) There is a need for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

Conclusion (iii) applies to repeated dose toxicity and eye irritation. Concern is expressed and
risk reduction measures should be intiated for consumer use in pottery. Inhalative repeated
dose treatment of cryolite can induced fluorosis at relatively low doses. Information on eye
irritation indicates that cryolite may have a certain potential for eye irritation. Since eye
protection measures of consumers does not exist there is concern for eye effects.

Conclusion (ii)  There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied
already.

This conclusion applies to all the other toxicological endpoints i.e. acute toxicity, irritation
other than eye irritation, sensitisation, mutagenicity, carcinogenicity and reproductive
toxcicty.
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Humans exposed via the environment

Conclusion (i)  There is a need for further information and/or testing.

Combined exposure
[keep only appropriate conclusion(s)]
Conclusion (i)  There is a need for further information and/or testing.

Conclusion (ii)  There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied
already.

Conclusion (iii) There is a need for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

Conclusion () applies to [click here to insert text in accordance with conclusion(s)]

Human health (physico-chemical properties)

[keep only appropriate conclusion(s)]
Conclusion (i)  There is a need for further information and/or testing.

Conclusion (ii)  There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those which are being applied
already.

Conclusion (iii) There is a need for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

Conclusion () applies to [click here to insert text in accordance with conclusion(s)]
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EU RISK ASSESSMENT - TRISODIUM HEXAFLUOROALUMINATE CAS No. 13775-53-6 AND 15096-52-3
CHAPTER 1. GENERAL SUBSTANCE INFORMATION

1 GENERAL SUBSTANCE INFORMATION
1.1 IDENTIFICATION OF THE SUBSTANCE
CAS Number: 13775-53-6
EINECS Number: 237-410-6
IUPAC Name: Trisodium hexafluoroaluminate
Molecular formula: AlF¢Nas
Structural formula: +
- Na
A
F F7 Na+

Molecular weight: ~ 209.97 g/mol

Synonyms: Aluminate (3-), hexafluoro-, trisodium
Aluminium trisodium hexaflouride
Cryolite
Icestone
Sodium aluminium fluoride
Sodium hexafluoroaluminate
Trisodium hexafluoroaluminate

Trisodium hexafluoroaluminate herein after referred to as cryolite is a mineral of very limited
natural distribution. It was only found in large quantities on the west coast of Greenland, USA
Canada and in the Urals. The composition is: 12.95 % aluminium, 54.29 % fluorine and 32.86
% sodium (Ullmann, 1988). Natural cryolite has the CAS-number 15096-52-3.

Today cryolite is produced synthetically. Synthetic cryolite has the CAS-number 13775-53-6.

Cryolite is the main constituent of the electrolytic bath in the production of aluminium (bath
material) and is formed as a by-product during the electrolytic process containing 50 — 85 %
cryolite. This by-product is listed as a UVCB-substance in EINECS with the CAS number
91696-24-1. It does not have same characteristics as CAS number 13775-53-6.

12 PURITY/IMPURITIES, ADDITIVES

Natural cryolite has a purity of 75 to 95 %. The principal impurity is siderite (< 20 %). Quartz
occurs in quantities of <5 %. Other impurities are galena, zincblende, pyrite, chalcopyrite and
fluorine minerals in small quantitites (Roholm, 1937).

Synthetic cryolite has a purity of >95 %. Impurities are aluminium oxide, aluminium fluoride,
lithium fluoride, magnesium fluoride, calcium fluoride (each <5 %), quartz (< 0.2 %), diiron
trioxide (< 0.1 %). In Table 1.1 a short summary about the composition of the three forms of
cryolite is given.
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Table 1.1 Overview of the composition

Name Natural cryolite Synthetic cryolite Flux remnant from
the aluminium
production

CAS number 15096-52-3 13775-53-6 91696-24-1

purity (%) 75-95 >95 50-85

impurity (%) siderite <20 | diiron trioxide (CAS no. 1309-37-1) <041 nn.

quartz <5 |quartz <02
galena, zinc blende, pyrite, chalcopyrite, | aluminium oxide (CAS-no. 1344-28-1),
fluorine minerals: each in small amounts | aluminium fluoride (CAS-no. 7784-18-1),
magnesium fluoride (CAS-no. 7783-40-6),
calcium fluoride (CAS-no. 7789-75-5):
each<5%
13 PHYSICO-CHEMICAL PROPERTIES
In the following table the physico-chemical properties of natural and synthetic cryolite are
listed:
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Table 1.2 Summary of physico-chemical properties for natural cryolite

Property

Value

Reference

Physical state

clear or white to yellowish, sometimes
reddish or black solid

monoclinic cube-like crystals

Roholm (1937)

Melting point 1009 - 1012 °C Ullmann (1988)
Boiling point No information available

Relative density 297 at29°C Ullmann (1988)
Vapour pressure 253 Pa at 1009 °C Ullmann (1988)

Water solubility

0.39 g/l at 25 °C (pH unknown)
09 glat20°C (pH4-7)"

ca. 400-500 mg/l at 20 °C (pH 8)
ca. 100-200 mg/l at 20 °C (pH 8.5)
ca. 20-40 mg/l at 20 °C (pH 10)
144 mg/l at 20 °C (pH 7.7-7.9)

Roholm (1937)

Sjoberg (2002) 2
Sjoberg (2002) 2
Sjoberg (2002) 2
Sjoberg (2002) 2

IWL (1998) 2); after 24 h stirring; test
medium of Daphnia ecotoxicity test
(see section 3.2.1.1.2)

Partition coefficient
n-octanol/water (log value)

not applicable (inorganic complex salt)

Granulometry

Conversion factors

Flash point

not conducted (solid)

Autoflammability

not determined (inorganic complex salt

Flammability

Explosive properties

Oxidizing properties

( )
not determined (inorganic complex salt)
not determined (inorganic complex salt)

( )

not determined (inorganic complex salt

Viscosity

Henry’s constant

Surface tension

not determined (inorganic complex salt)

D Sjoberg calculated in his report the water solubility of cryolite as a function of the pH. The solubility is
approximately constant in the pH range 4 — 7 and results to 4.5 mMol/l. This value based on cryolite
forming about 25 % AIF; 55 % AIF, and 19 % AIFs™ in water. In the acidic range the solubility increases
due to the extensive formation of HF. With pH > 7.5 the solubility decreases due to the formation of
AI(OH);. It is noted, that water solubility as calculated by Sjoberg is a theoretical maximum solubility. In
figure 1.1 the predominance area diagram of the speciation as a function of pH and the free fluoride
concentration as log[F] is visualised in an aquatic solution containing F and Al.

? Water solubility is not specified for natural or synthetic cryolite.
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Table 1.3 Summary of physico-chemical properties for synthetic cryolite

Property Value Reference

Physical state white crystalline solid

Melting point 1027 °C Solvay (1997) 1

Boiling point no information available

Relative density 2.95at20°C Solvay (1997)

Vapour pressure 2.5 mbar (= 250 Pa) at 1027 °C Solvay (1997)

Water solubility 0.41 g/l at 25 °C (pH unknown) Rethmann (1996)
0.9 g/lat20 °C (pH4-7) "in table 1.1 Sjoberg (2002)
See table 1.1 for other values

Partition coefficient not applicable (inorganic complex salt)

n-octanol/water (log

value)

Granulometry

Conversion factors

Flash point not conducted (solid)

Autoflammability not determined (inorganic complex salt)

Flammability not determined (inorganic complex salt)

Explosive properties not determined (inorganic complex salt)

Oxidizing properties not determined (inorganic complex salt)

Viscosity 6.7 mPa.s Solvay (1997)

Henry’s constant

Surface tension not determined (inorganic complex salt)

") For the melting point, relative density and vapour pressure only data of a safety data sheet are available. In comparison with the
data for natural cryolite and under consideration of the purity these values are acceptable.
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Figure 1.1. Predominance area diagram of the Al3+-F-.OH- system (Sjoberg, 2002)
14 CLASSIFICATION
141 Current classification
Classification according to Annex I of Directive 67/548/EEC:
T  Toxic
R48/23/25 Toxic: danger of serious damage to health by prolonged exposure
through inhalation and if swallowed
Xn Harmful
R20/22 Harmful by inhalation and if swallowed
N  Dangerous for the environment
R51-53 Toxic to aquatic organisms, may cause long-term adverse effects in
the aquatic environment
142 Proposed classification
T  Toxic
R48/23/25 Toxic: danger of serious damage to health by prolonged exposure

through inhalation and if swallowed

On the basis of the data submitted, the current classification of cryolite is confirmed.
The corroboration for classification is based on the hazard identification determined by
the sel