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EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3

Part A

Annex I, 0.13 of REACH regulation “General Provissofor Assessing substances and preparing chemical
safety reports” indicates that Part A of the chehigafety report should include a declaration that risk
management measures outlined in the relevant expagienarios for the manufacturer's or importews o
use(s) are implemented by the manufacturer or itepand that those exposure scenarios for theiftbehuses

are communicated to distributors and downstreanmsusehe safety data sheet(s).

As the substance Mgg£ldoes not meet the criteria for classification asmgerous according to Directive
67/548/EEC or Regulation 1272/2008 and is not asskss being a PBT or vPvB substance, an exposure
assessment and a risk characterisation have notgeréormed. Thus, no specific risk managementsones,

in compliance with REACH regulation, have to be liempented by the manufacturer and the downstreamns use
and no safety data sheet is required.

Nevertheless, all relevant information will be commtated by the manufacturer to the downstream aser
required in article 32 of REACH (first aid measyr®-fighting measures, accidental spillage...).
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EC number: calcium chloride CAS number:
233-140-8 10043-52-4

Part B

1. IDENTITY OF THE SUBSTANCE AND PHYSICAL
AND CHEMICAL PROPERTIES

1.1. Name and other identifiers of the substance

The substancmagnesium chlorideis a mono constituent substance (origin: inorgaméwing the following
characteristics and physical-chemical properties {ee IUCLID dataset for further details).

The following public name is used: Magnesium Cheri

Table 1. Substance identity

EC number: 232-094-6

EC name: magnesium chloride

CAS number (EC inventory): [7786-30-3

CAS name: Magnesium Chloride

IUPAC name: Magnesium Chloride

Description: At 20°C and 101,3 kPa, colour of Magnesium Chloigehite to gray

granules and/or flakes.
Crystalline structure of magnesium chloride (anbydrform) : rhomboedrig

Molecular formula: Cl2Mg
Molecular weight range: >=05.206 — <= 95.216

Structural formula:

cl
Mg
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EC number:
233-140-8

calcium chloride

CAS number:

10043-52-4

1.2. Composition of the substance

Name: Magnesium Chloride

According to the REACH Guidance for identificatiand naming of substances under REACH, hydrates and

water free (anhydrous) forms of compounds shatelgarded as the same substance. Therefore thigdoss
includes information on anhydrous substance, asheghhydrate forms of magnesium chloride. The mitgjo
of information included in this dossier is consilto be applicable to all forms, unless statedraitse.

Various forms of magnesium chloride are manufactanmed imported in the EU:

- magnesium chloride anhydrous

- magnesium chloride hexahydrate

Name: Magnesium chloride (anhydrous)

Table 2. a) Constituents
Constituent Typical concentration Concentration range Remarks
99,5 >99% - 100%
Magnesium chloride
Table 3. a) Impurities
Impurity Typical concentration Concentration range Remarks
Name: Magnesium chloride (hexahydrate)
Table 4. b) Constituents
Constituent Typical concentration Concentration range Remarks
47 % 46 — 48 %
Magnesium chloride
Table 5. b) Impurities
Impurity Typical concentration Concentration range Remarks

water

53 %

52-54%

Crystallic water

1.3. Physico-chemical properties

Table 6. Overview of physico-chemical properties

Property

Results

Value used for CSA / Discussion

Physical state at

Several independent sources indicate th
20°C and 1013 hPa|MgCI2 is solid at 20°C and 101.3 kPa.
Colour is white, and the product is odorlg

Afalue used for CSA:solid

»geveral independent sources indicate th
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EC number: calcium chloride CAS number
233-140-8 10043-52-4
Property Results Value used for CSA / Discussion

(based on experience in handling and ug

e). Mglolid at 20°C and 101.3 kPa.
Different studies indicate the following
appearance for chloride magnesium :

- thin white to gray granules and/or flake
- lustrous hexagonal crystals

- soft leaflets

- colourless or white crystals

- white lustrous hexagonal crystals

Melting / freezing
point

The melting point of chloride magnesiumn
reported to be 712°C (The Merck Index,
CRC Handbook of Chemistry and Physig

Value used for CSA:712 °C at 101.3 kP43

Sgveral independent sources indicate th
melting point of MgCI2is 712°C at 101.3
kPa.

On the basis of Annex XI, section 1.2, a

Several independent sources indicate th
the endpoint is 712°C at 101,3 kPa.
Therefore, we assume, that the results a
valid and that testing does not appear
necessary.

weight of evidence approach can be used.

L

o

re

Relative density

Relative density at 20°C is 2.316

Value used for CSA:2.316 at 20°C

Density and relative density have been
determined according to guideline EC
method A.3, OECD 109.

The density of Magnesium Chloride
Anhydrous was determined to be 2.316
g/cntat 20°C.

The relative density of Magnesium
Chloride was determined to be 2.316

Water solubility

The water solubility of magnesiwmloride
anhydrous was determined according to
OECD Guideline 105 and EC method A.
(92/69/EC).

Value used for CSA:468.7 g/L at 20 °C

6 he water solubility of magnesium chlori
anhydrous was determined according to
OECD Guideline 105 and EC method A.
(92/69/EC).

The water solubility of Magnesium
Chloride Anhydrous was determined in
bidistilled water (being in equilibrium with
atmospheric carbon dioxide) at 20°C +/-
0.5°C.

The water solubility of Magnesium
Chloride Anhydrous in bidistilled water
(being in equilibrium with atmospheric
carbon dioxide) at 20 °C +/- 0.5°C is
determined to be 468.7 g/L. The pH of th
saturated solution was pH 4.3

de

Flammability

Magnesium chloride is non flammable

Value used for CSA:

2010-09-27 CSR-PI-5.2.1
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EC number:
233-140-8

calcium chloride

CAS number:

10043-52-4

Property

Results

Value used for CSA / Discussion

non flammable

Magnesium chloride is reported to be ng
flammable (Source : ICSC)

This result can be confirmed by the
chemical structure of MgCI2. Since
magnesium is in its most stable oxidatior
state, the substance is incapable of furth
reactions with oxygen.

For water flammability, testing can be
waived based on experience in handling
and use : magnesium chloride is not
flammable

Self-ignition
temperature

No self-ignition temperature was observg
up to the maximum test temperature of
404°C.

up to the maximum test temperature of
404°C, according to the testing guideline
for auto-flammability (solids-determinatia
of relative self-ignition temperature) in th
sense of the European Commission

oMo self-ignition temperature was observe

2d

[¢)

Regulation (EC) n°440/2208, Method A.

16.

Data waiving

Information requirement: Boiling point

Reason:other justification

Justification: On the basis of column 2 on Annex VIl of RegulatRBACH, the stug does not need to |
conducted for solids which melt above 300°C

Information requirement: Vapour pressure

Reason:other justification

Justification: According to column 2 of Annex VII of Regulation REH, the study does not need to
conducted if the boiling point is above 300°C

Information requirement: Surface tension

Reason:other justification
Justification: On the basi®f column 2 on Annex VII of Regulation REACH, tk&udy needs only to |

conducted if:

- based on structure, surface activity is expeotethn be predicted; or
- surface activity is a desired property of the enat
which is not the case of MgCI2

Information requirement: Partition coefficient n-octanol/water (log value)

Reason:other justification

Justification: On the basis ofolumn 2 on Annex VII of Regulation REACH, the dyudoes not need to |
conducted if the substance is inorganic

2010-09-27 CSR-PI-5.2.1
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EC number: calcium chloride CAS number:
233-140-8 10043-52-4

Information requirement: Flash point
Reason:other justification

Justification: On the basis of column 2 on Annex VIl of RegulatREACH, he study does not need to
conducted if the substance is inorganic

Information requirement: Explosive properties
Reason:other justification

Justification: On the basi®f column 2 on Annex VIl of Regulation REACH, thaidy does not need to
conducted if there are no chemical groups assatiasith explosive properties present in the molecule

Information requirement: Oxidising properties
Reason:other justification

Justification: On the basis of column 2 on Annex VIl of RegulatRBACH, the studyloes not need to |
conducted if the substance is incapable of reaakughermically with combustible materials, for eyde
on the base of the chemical structure. MgCI2 isnlmglynamically stable as magnesium is in its hig
oxidation state.

Information requirement: Granulometry
Reason:study scientifically unjustified

Justification: Magnesium chloride is deliquescent, which meansithands to undergo gradual dissolut
and liquefaction by the attraction and the absomtif the moisture from the air.

Essays have been conducted on magnesium chlorateséss percentage of moisture depending on time.
It has to be noticed that:

- after one day, the rate of moisture already redehore than 20%,

- after leaving the sample several days at amienosphere, the sample became completely liquid

Granulometry is a parameter that applies to grarfolan. As magnesium chloride does not stay unc
granular form and hydrates quickly, study appeeiensifically unjustified.

Information requirement: Stability in organic solvents and identity of redew degradation products
Reason:other justification

Justification: On the basi®f column 2 on Annex VII of Regulation REACH, thudy does not need to
conducted if the substance is inorganic

Information requirement: Dissociation constant
Reason:study scientifically unjustified

Justification: Dissociation constant is a specific type of equilim constant that measures the propel
of a larger object to separate reversibly into enatomponerst, as when a complex falls apart into
component molecules, or when a salt splits up itgacomponent ions. Given that chemical structu
chloride magnesium and its properties of solubsiti dissociation constant is equal to water satyl
constant. Besides, dissociation constant is an imponeoperty for ionisable organic substances sin
indicates which chemical species will be present giarticular pH, which is not the case of chlo
magnesium.
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EC number: calcium chloride CAS number:
233-140-8 10043-52-4

Information requirement: Viscosity
Reason:study scientifically unjustified

Justification: Viscosity is the property of a fluid substance b$arbing a stress during deformation wt
depends on the rate of deformation. Viscosity lisviant only for liquids, therefore for many substas tls
determination is not required (Guidance on infoioratrequirements and chemical safety assessi
chapter R.7a: Endpoint specific guidance)

Discussion of physico-chemical properties

Magnesium chloride is a deliquescent solid. It barfound under different forms: granules, flakegstls, soft
leaflets...

Physical and chemical properties of this substanee
« melting point: 712°C
* boiling point: 1412°C
« relative density: 2.316
« water solubility;: 468.7 g/L

The substance is not flammable, and has neithelogixp properties nor oxidising properties. Magoasi
chloride is not classified for its physical and kheal properties.

2. MANUFACTURE AND USES

Quantities
Table 7. Overview of quantities (in tonnes/year)
Year Total tonnage Own use Used for article Used as intermediate | Used for
under strictly controlled | research
conditions purposes
2008 1700 0 0 0 0
2009 1900 0 0 0 0
2010 2200 0 0 0 0

2.1. Manufacture

Manufacturing process

2010-09-27 CSR-PI-5.2.1 CHEMICAL SAFETY REPORT 7



EC number: calcium chloride CAS number:
233-140-8 10043-52-4

Acid-magnesite production

This process is based on the direct reaction ofwi€@l natural magnesite according to the followatguation:

MgCO3 + 2 HCl- MgCI2 + H20 + CO2

This may occur as a deliberate direct process dirdatly when the magnesite is used in HCI acid dum
abatement technology.

The quality and strength of the solution produceatl epend on the purity of the raw materials ahé t
concentration of the acid used.

Purification steps (e.g. addition of magnesium byéte slurry) allow precipitating impurities likeoin and
other metals, which are then separated by filtnatio

Liguor produced via this route may be used in tlwelpction of flakes, prills or crystals.

2.2. ldentified uses

The main uses of magnesium chloride are as foltows

for industrial processing

for magnesium salt production
food processing agent

food additives

medication

laboratory chemicals

Percentages of the uses are different among mecohetries and may vary from year to year.

In addition, magnesium chloride was evaluated ta B#od substance of very low toxicity and thus the
establishment of the acceptable daily intake (ADt)calcium chloride has not been deemed nece$satiye
Joint FAO/WHO Expert Committee on Food Additive874, 2001).
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EC number:
232-094-6

Magnesium Chloride

CAS number:
7786-30-3

Table 8. Uses by workers in industrial settings

Confidential

IU number

Identified Use
(IU) name

Substance
supplied to
that use

Use descriptors

production of
magnesium
chloride

Process category (PROC):

Environmental release category (ERC):

Sector of end use (SU):

Subsequent service life relevant for that usemo

PROC 1: Use in closed process, no likelihood ofosxpe

PROC 2: Use in closed, continuous process witlsiooal controlled exposure

PROC 3: Use in closed batch process (synthesiwomidation)

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises
PROC 8a: Transfer of substance or preparation gatgdischarging) from/to vessels/large
containers at non-dedicated facilities

PROC 8b: Transfer of substance or preparation gomgidischarging) from/to vessels/large
containers at dedicated facilities

PROC 9: Transfer of substance or preparation im@allscontainers (dedicated filling line, includin
weighing)

PROC 15: Use as laboratory reagent

PROC 19: Hand-mixing with intimate contact and dARE available.
PROC 26: Handling of solid inorganic substanceanabient temperature

ERC 1: Manufacture of substances

SU 8: Manufacture of bulk, large scale chemicalsl{ding petroleum products)

Use of
magnesium
chloride as
chemical
intermediate

Process category (PROC):

PROC 1: Use in closed process, no likelihood ofosxpe

PROC 2: Use in closed, continuous process witlgiooal controlled exposure

PROC 3: Use in closed batch process (synthesizromidation)

PROC 4: Use in batch and other process (synthebkisje opportunity for exposure arises
PROC 5: Mixing or blending in batch processes éomulation of preparations and articles
(multistage and/or significant contact)

PROC 8a: Transfer of substance or preparation gat@discharging) from/to vessels/large

containers at non-dedicated facilities

2010-09-09 CSR-PI-5.2.6
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EC number: Maanesium Chloride CAS number:
232-094-6 9 7786-30-3
Confidential IU number | Identified Use | Substance Use descriptors
(IU) name supplied to
that use
PROC 8b: Transfer of substance or preparation §amgidischarging) from/to vessels/large
containers at dedicated facilities
PROC 9: Transfer of substance or preparation im@allscontainers (dedicated filling line, includin
weighing)
PROC 15: Use as laboratory reagent
PROC 22: Potentially closed processing operatidtts minerals/metals at elevated temperature|
Industrial setting
PROC 23: Open processing and transfer operatiathsrinerals/metals at elevated temperature
PROC 26: Handling of solid inorganic substanceanatbient temperature
Environmental release category (ERC):
ERC 1: Manufacture of substances
ERC 2: Formulation of preparations
ERC 6a: Industrial use resulting in manufacturarafther substance (use of intermediates)
Sector of end use (SU):
SU 1: Agriculture, forestry and fishing
SU 4: Manufacture of food products
SU 5: Manufacture of textiles, leather, fur
SU 6b: Manufacture of pulp, paper and paper praduct
SU 8: Manufacture of bulk, large scale chemicilsl¢ding petroleum products)
SU 9: Manufacture of fine chemicals
Subsequent service life relevant for that useto
Formulation Process category (PROC):
and/or PROC 1: Use in closed process, no likelihood obsxpe
distribution of PROC 2: Use in closed, continuous process witlgiooal controlled exposure
magnesium PROC 3: Use in closed batch process (synthesizromidation)
chloride PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises
PROC 5: Mixing or blending in batch processes fomulation of preparations and articles
(multistage and/or significant contact)
2010-XX-XX CHEMICAL SAFETY REPORT 1C
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EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3
Confidential IU number | Identified Use | Substance Use descriptors

(IU) name supplied to
that use

Environmental release category (ERC):

Sector of end use (SU):

PROC 6: Calendering operations

PROC 8a: Transfer of substance or preparation gat@discharging) from/to vessels/large
containers at non-dedicated facilities

PROC 8b: Transfer of substance or preparation gomgidischarging) from/to vessels/large
containers at dedicated facilities

PROC 9: Transfer of substance or preparation im@allscontainers (dedicated filling line, includin
weighing)

PROC 14: Production of preparations or articlesafyetting, compression, extrusion, pelletisati
PROC 15: Use as laboratory reagent

PROC 19: Hand-mixing with intimate contact and dARE available.

PROC 26: Handling of solid inorganic substancesnabient temperature

ERC 1: Manufacture of substances

ERC 2: Formulation of preparations

ERC 6a: Industrial use resulting in manufacturarafther substance (use of intermediates)
ERC 7: Industrial use of substances in closedayst

SU 1: Agriculture, forestry and fishing

SU 4: Manufacture of food products

SU 5: Manufacture of textiles, leather, fur

SU 8: Manufacture of bulk, large scale chemicisl(ding petroleum products)
SU 9: Manufacture of fine chemicals

SU 10: Formulation [mixing] of preparations andriespackaging (excluding alloys)
SU 20: Health services

SU 11: Manufacture of rubber products

SU 12: Manufacture of plastics products, includiognpounding and conversion
SU 13: Manufacture of other non-metallic mineralgarcts, e.g. plasters, cement

g

DN
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EC number:
232-094-6

Magnesium Chloride

CAS number:
7786-30-3

Confidential

IU number

Identified Use
(IU) name

Substance
supplied to
that use

Use descriptors

Subsequent service life relevant for that useto

Handling of
aqueous
magnesium
chloride

Process category (PROC):
PROC 1: Use in closed process, no likelihood obsxpe
PROC 2: Use in closed, continuous process witlsiooal controlled exposure
PROC 3: Use in closed batch process (synthesiwromidation)
PROC 4: Use in batch and other process (synthebkisje opportunity for exposure arises
PROC 5: Mixing or blending in batch processes fomulation of preparations and articles
(multistage and/or significant contact)
PROC 8a: Transfer of substance or preparation gatgdischarging) from/to vessels/large
containers at non-dedicated facilities
PROC 8b: Transfer of substance or preparation gomgidischarging) from/to vessels/large
containers at dedicated facilities
PROC 9: Transfer of substance or preparation im@allscontainers (dedicated filling line, includin
weighing)
PROC 14: Production of preparations or articlesafyetting, compression, extrusion, pelletisati
PROC 15: Use as laboratory reagent

PROC 22: Potentially closed processing operatidtts minerals/metals at elevated temperature|.

Industrial setting
PROC 23: Open processing and transfer operaticthsrminerals/metals at elevated temperature

Environmental release category (ERC):
ERC 1: Manufacture of substances
ERC 2: Formulation of preparations
ERC 6a: Industrial use resulting in manufacturarafther substance (use of intermediates)
ERC 8b: Wide dispersive indoor use of reactive w&uges in open systems

Sector of end use (SU):
SU 1: Agriculture, forestry and fishing
SU 4: Manufacture of food products
SU 8: Manufacture of bulk, large scale chemicisl{ding petroleum products)
SU 9: Manufacture of fine chemicals

g

DN

SU 10: Formulation [mixing] of preparations andriespackaging (excluding alloys)
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EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3
Confidential IU number | Identified Use | Substance Use descriptors
(IU) name supplied to
that use

SU 20: Health services
SU 14: Manufacture of basic metals, including aloy

Subsequent service life relevant for that usemo

Table 9. Uses by professional workers

of magnesium
chloride

Confidential  |IU number Identified Use |Substance Use descriptors
(IV) name supplied to
that use
1 Professional us Process category (PROC):

PROC 1: Use in closed process, no likelihood obsxpe

PROC 2: Use in closed, continuous process witlgiooal controlled exposure

PROC 3: Use in closed batch process (synthesizromidation)

PROC 4: Use in batch and other process (synthebkisje opportunity for exposure arises
PROC 5: Mixing or blending in batch processes fomulation of preparations and articles
(multistage and/or significant contact)

PROC 8a: Transfer of substance or preparation gat@discharging) from/to vessels/large
containers at non-dedicated facilities

PROC 8b: Transfer of substance or preparation gomgidischarging) from/to vessels/large
containers at dedicated facilities

PROC 9: Transfer of substance or preparation imallscontainers (dedicated filling line, includin
weighing)

PROC 15: Use as laboratory reagent

PROC 19: Hand-mixing with intimate contact and dARE available.
PROC 26: Handling of solid inorganic substanceanatbient temperature

Environmental release category (ERC):
ERC 8a: Wide dispersive indoor use of processidg &i open systems
ERC 8d: Wide dispersive outdoor use of processitlgjia open systems

ERC 1: Manufacture of substances

2010-09-09 CSR-PI-5.2.6
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EC number:

232-094-6

Magnesium Chloride

CAS number:
7786-30-3

Confidential

IU number

Identified Use
(IV) name

Substance
supplied to
that use

Use descriptors

ERC 2: Formulation of preparations

Sector of end use (SU):
SU 1: Agriculture, forestry and fishing
SU 4: Manufacture of food products
SU 9: Manufacture of fine chemicals
SU 10: Formulation [mixing] of preparations andriefpackaging (excluding alloys)
SU 20: Health services

Subsequent service life relevant for that usemo

Handling of
aqueous
magnesium
chloride

Process category (PROC):
PROC 1: Use in closed process, no likelihood obsxpe
PROC 2: Use in closed, continuous process witlgiooal controlled exposure
PROC 3: Use in closed batch process (synthesizromidation)
PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises
PROC 5: Mixing or blending in batch processes fomulation of preparations and articles
(multistage and/or significant contact)
PROC 8a: Transfer of substance or preparation gat@discharging) from/to vessels/large
containers at non-dedicated facilities
PROC 8b: Transfer of substance or preparation gomgidischarging) from/to vessels/large
containers at dedicated facilities
PROC 9: Transfer of substance or preparation im@allscontainers (dedicated filling line, includin
weighing)
PROC 14: Production of preparations or articlesafyetting, compression, extrusion, pelletisati
PROC 15: Use as laboratory reagent

PROC 22: Potentially closed processing operatidtts minerals/metals at elevated temperature|

Industrial setting
PROC 23: Open processing and transfer operaticthsrinerals/metals at elevated temperature

Environmental release category (ERC):
ERC 1: Manufacture of substances

g

DN

ERC 2: Formulation of preparations
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EC number:
232-094-6

Magnesium Chloride

CAS number:
7786-30-3

Confidential IU number

Identified Use
(IV) name

Substance
supplied to
that use

Use descriptors

ERC 8h: Wide dispersive indoor use of reactive &uig®s in open systems

Sector of end use (SU):
SU 1: Agriculture, forestry and fishing
SU 4: Manufacture of food products
SU 8: Manufacture of bulk, large scale chemicilsl{ding petroleum products)
SU 9: Manufacture of fine chemicals
SU 10: Formulation [mixing] of preparations andiefpackaging (excluding alloys)
SU 14: Manufacture of basic metals, including aloy
SU 20: Health services

Subsequent service life relevant for that usemo

2010-09-09 CSR-PI-5.2.6

CHEMICAL SAFETY REPORT 15




EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3

Most common technical function of substance (what does):
Food/feedstuff additives
Intermediates

Laboratory chemicals
Pharmaceutical substance

2.3. Uses advised against
No uses advised against were identified.

3. CLASSIFICATION AND LABELLING
3.1. Classification and labelling according to CLF GHS

Name: Magnesium Chloride

Implementation: EU

State/form of the substance: solid

Related composition: Magnesium Chloride
Classification

The substance is classified as follows:

« for physical-chemical properties:

Explosives: Reason for no classification: datailagk
Flammable gases: Reason for no classification: ldating

Flammable aerosols: Reason for no classificatiata thcking

Oxidising gases: Reason for no classification: ¢ktking
Gases under Reason for no classification:; data lacking
pressure:;

Flammable liquids: Reason for no classificatiortadacking
Flammable solids:  Reason for no classificationadatking

Self-reacting Reason for no classification: data lacking
substances and
mixtures:

Pyrophoric liquids:  Reason for no classificatioatallacking
Pyrophoric solids: Reason for no classificatiortadacking

Self-heating Reason for no classification: dat&itag
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EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3

substances and
mixtures:

Substances and Reason for no classification:; data lacking
mixtures which in

contact with water

emits flammable

gases:
Oxidising liquids: Reason for no classificationtalacking
Oxidising solids: Reason for no classification:adkcking

Organic peroxides: Reason for no classificatiota d&cking

Corrosive to metals: Reason for no classificataata lacking

» for health hazards:

Acute toxicity - oral: Reason for no classification: conclusive but ndticient for classification

Acute toxicity - Reason for no classification: conclusive but ndticient for classification
dermal:

Acute toxicity - Reason for no classification: data lacking

inhalation:

Skin Reason for no classification: conclusive but ndfisient for classification

corrosion/irritation:

Serious damage/eyeReason for no classification: conclusive but ndfigent for classification
irritation:

Respiration Reason for no classification: data lacking
sensitization:
Skin sensitation: Reason for no classification:atwsive but not sufficient for classification

Aspiration hazard:  Reason for no classificatiortadacking

Reproductive Reason for no classification: conclusive but ndticient for classification
Toxicity:
Reproductive Reason for no classification: data lacking

Toxicity: Effects on
or via lactation:

Germ cell Reason for no classification: conclusive but ndfisient for classification
mutagenicity:

Carcinogenicity: Reason for no classification: dasive but not sufficient for classification

Specific target organ Reason for no classificatcamclusive but not sufficient for classification
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EC number: Maanesium Chloride CAS number:
232-094-6 9 7786-30-3

toxicity - single:

Specific target organReason for no classification: conclusive but ndfigent for classification
toxicity - repeated:

» for environmental hazards:

Hazards to the Reason for no classification: conclusive but ndfisient for classification
aquatic environment:

Hazardous to the  Reason for no classification: data lacking

atm_ospheric

environment:

Labelling

Signal word: No signal word

3.2. Classification and labelling according to DSIDDPD
3.2.1. Classification and labelling in Annex | of Dective 67/548/EEC
Not classified

3.2.2. Self classification(s)

Not classified

3.2.3. Other classification(s)

Status: 67/548/EEC self classification

Chemical name: Magnesium Chloride

Table 10. Status not specified

Endpoints Classification Reason for no Justification for
classification (non) classification
can be found in
section
Explosiveness data lacking 6.1
Oxidising properties data lacking 6.3
Flammability data lacking 6.2
Thermal stability data lacking
Acute toxicity conclusive but not 5.2
sufficient for
classification
Acute toxicity-irreversiblg conclusive but not |5.2
damage after single sufficient for
exposure classification
Repeated dose toxicity conclusive but not5.6
sufficient for
classification
Irritation / Corrosion conclusive but not|5.3.4 and 5.4.3
sufficient for
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EC number: Magnesium Chloride CAS number:

232-094-6 7786-30-3
Endpoints Classification Reason for no Justification for
classification (non) classification
can be found in
section
classification
Sensitisation conclusive but not|5.5.3
sufficient for
classification
Carcinogenicity conclusive but not|5.8.3
sufficient for
classification
Mutagenicity - Genetic conclusive but not |5.7.3
Toxicity sufficient for
classification
Toxicity to reproduction- conclusive but not |5.9.3
fertility sufficient for
classification
Toxicity to reproduction- conclusive but not {5.9.3
development sufficient for
classification
Toxicity to reproduction - conclusive but not [5.9.3
breastfed babies sufficient for
classification
Environment conclusive but not | 7.6
sufficient for
classification

4. ENVIRONMENTAL FATE PROPERTIES

General discussion of environmental fate and pagewa

Hydrolisis:

In aqueous solution, Magnesium Chloride is reaiihised under aqueous conditions (see conclusiowaiar
solubility) to form Magnesium and Chloride ions wiiwill combine to form various inorganic complexes

MgCl, + H,0 -> M¢f* + 2 CI

Therefore, hydrolysis is scientifically not relevafor MgCl, which will rapidely dissociate in water at
environmentally relevant pH.

Biodegradation:

Magnesium Chloride is inorganic and can therefateumdergo any microbial degradation.

Bioaccumulation:

Magnesium Chloride dissociates into Magnesium{ylgnd chloride (C) ions at environmental pH. These are
essential to all living organisms (flora and fauaay their intracellular and extra-cellular concatibns are

actively regulated. Hence, bioaccumulation is thoisexpected.

Adsorption/Desorption:
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EC number: Maanesium Chloride CAS number:
232-094-6 9 7786-30-3

Relating to the Kd values, Magnesium Chloride digpla moderate affinity for the solid phase ofdadiment
particles.

4.1. Degradation
4.1.1. Abiotic degradation
4.1.1.1. Hydrolysis

Data waiving

Reason:study scientifically unjustified
Justification: A hydrolysis study does not need to be conductethassubstance is readily ionised un
aqueous conditionsée conclusion on water solubility) in the envireminto form Magnesium and Chlori

ions which will combine to form various inorganiomplexes. Therefore, hydrolysis is scientificallgt
relevant for MgClI2 which will rapidly dissociate water at environmentally relevant pH

4.1.1.2. Phototransformation/photolysis

No information is available and is not required @nBEACH.
4.1.1.2.1. Phototransformation in air

No information is available and is not required @nBEACH.
4.1.1.2.2. Phototransformation in water

No information is available and is not required @nBEACH.
4.1.1.2.3. Phototransformation in soil

No information is available and is not required @nBEACH.

4.1.2. Biodegradation
4.1.2.1. Biodegradation in water

4.1.2.1.2. Screening tests

Data waiving

Reason:other justification

Justification: According to column 2 of Annex VII of Regulation.ntB07/2006, the study does not nee
be conducted as Magnesium Chloride is an inorgsutistance.

4.1.2.1.3. Simulation tests (water and sediments)

Data waiving
Reason:other justification

Justification: According to column 2 of Annex VIl of Regulation.nt®07/2006, a simulation test on the
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ultimate degradation does not need to be performsddagnesium Chloride is an inorganic substance.

4.1.2.1.4. Summary and discussion of biodegradation water and sediment

Magnesium Chloride is an inorganic substance, nddgradation will occur.

4.1.2.2. Biodegradation in soil

Data waiving

Reason:other justification

Justification: According to column 2 of Annex VIl of Regulation.nt907/2006, the study does not need to be
conducted as Magnesium Chloride is inorganic.

4.1.3. Summary and discussion of degradation

Abiotic degradation

Once released into the environment Magnesium Gfdois unlikely to remain in its original form, buill
rapidly react with water (or moist sediments) toridMagnesium and Chloride ions which will combingdrm
various inorganic complexes.

Biotic degradation

Magnesium Chloride is inorganic and can therefave undergo any microbial degradation. Thereforas it
scientifically unjustified to study and considee thiodegradation of Magnesium Chloride. In thattegt tests
on biodegradation in water, sediment and soil aived.

4.2. Environmental distribution

4.2.1. Adsorption/desorption
The studies on adsorption/desorption are summairséid following table:

Table 11. Overview of studies on adsorption/desorijain

Method Results Remarks Reference
Study type: Monitoring study |Adsorption coefficient: 2 (reliable with Marcussen, Helle
(sediment) Kd: 234.4 at 20 °C (% Org. G restrictions) Dalsgaard, Anders
o 1.2) ; Holm, Peter E.
monitoring study key study (2008)
Kd: 1819.7 at 20 °C (% Org.
Sediment samples are collected C: 10.6) experimental result
from three sites at two rivers near
Hanoi, Vietnam, at three depths Test material (CAS
(0-10, 10- 20 and 20-30 cm). name): Magnesium
Pore water is extracted and
filtered through a 0.4hm nylon
filter.
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Method Results Remarks Reference

Sediments are then totally
digested using a closed vessel
microwave system.

Metal contents (in both pore
water and digested sediment) are
measured by ICP-MS.

Distribution coefficients (logKd)
were calculated as the ratio
between sediment (mg/kg d.w.
and pore water (mg/L)
concentrations.

Study type: Monitoring study |Adsorption coefficient: 3 (not reliable) Routh, J. ;

(sediment) Kd: 1288.2 (Field study) | oo e study '('ig‘gfg‘;ddi”’ M.

Monitoring study
experimental result

Sediment samples (23 stream

water and 18 sediments samples) Test material (CAS
were collected from Onion name): Magnesium
Creek, Ohio (near a lead-zinc

mine in USA).

No paired observations of Mg
concentrations in solid

(sediments) and solution phase
were made :

- Water samples were collected
using sample bottles immersed
upside-down below the water
surface (0-20 cm) on the
upstream side, inverted and
allowed to fill.

- Sediments samples were
scooped from the middle of
Onion Creek so that samples
collected were representative of
the entire drainage area

Mg concentrations were
measured (ICP-MS and EAAS)
in the 23 stream water and 18
sediments samples.

Distribution coefficient (Kd)
values were calculated based an
the average concentration of tri
metals (including Mg) in Onion
Creek water and sediments.

(2]

Discussion

There are 2 studies with relevant information osoagtion/desorption, reporting distribution coeffiats (Kd
values, i. e. ratio of Mg concentration in solidaph over Mg concentration in solution phase) falirsents.
Only one study (Marcussen et al., 2008), reporidgvalues for sediment ranging between 234 and 13R9

(Koc = 4680 and 36400 L/kgoc respctively), basednwonitoring data, is judged reliable (Klimisch Ne

guideline study, but well performed and well ddsed). The other study (Routh et al. 1996) is carsid as
unreliable (Klimisch 3) since no paired observatiai Mg concentrations in solid and solution phasese
made.
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All the information available is based on measunetned elemental Mg in sediment and water and thesalts
can be used for Magnesium Chloride (Magnesium @ldois readily dissociated into magnesium and dtior
ions in water).

The following information is taken into account famy environmental exposure assessment:

Key study from Marcussen et al. (2008) reportedvidilies for sediment ranging between 234 and 18R@, L/
based on monitoring data.

Sediment samples collected from three sites ativess near Hanoi, Vietham, at three depths (010820 and
20-30 cm). Pore water extracted and filtered thhoad).45um nylon filter. Sediment totally digested using a
closed vessel microwave system. Metal content meddwy ICP-MS.

Value used for CSA:
log Kp (solids-water in sediment): 2.37 L/kg atZD
log Kp (solids-water in sediment): 3.26 L/kg at°ZD

4.2.2. Volatilisation

Not relevant at normal conditions of temperatureé pressure.
4.2.3. Distribution modelling

No information is available.

4.2.4. Summary and discussion of environmental digbution

Once released into the environment Magnesium Gfdois unlikely to remain in its original form, buill
rapidly react with water (or moist sediments) toridMagnesium and Chloride ions which will combingdrm
various inorganic complexes.

4.3. Bioaccumulation
4.3.1. Aquatic bioaccumulation

Data waiving

Reason:other justification

Justification: Magnesium Chloride dissociates into the Magnesiwig2+) and chloride (C}- ions at
environmental pH. These are essential to all linanganisms (flora and fauna) and their intraceflalad extra-
cellular concentrations are actively regulated.aBmumulation is thus not expected.

4.3.2. Terrestrial bioaccumulation
No information is required under REACH.

4.3.3. Summary and discussion of bioaccumulation

See information above
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4.4. Secondary poiso

ning

Based on the available information, there is nacitibn of a bioaccumulation potential and, herssgondary
poisoning is not considered relevant (see CSR ehapb.3 "Calculation of PNEC oral (secondary poiisQ)

)

Justification for no PNEC oral derivation: MagnesilChloride dissociates into the magnesium Mg2+ and
chloride CI- ions at environmental pH. These argensal to all living organisms (flora and faunadatheir
intracellular and extra-cellular concentrations actively regulated. Bioaccumulation is thus ngieoted.

5. HUMAN HEALTH HAZARD ASSESSMENT

5.1. Toxicokinetics (absorption, metabolism, distbution and

elimination)

5.1.1. Non-human information

No information is required under REACH (human imf@ation available)

5.1.2. Human information

The exposure-related observations in humans arenauised in the following table:

Table 12. Overview of exposure-related observatioran basic toxicokinetics and/or dermal absorptionn

with clinical case studies and
studies with volunteers

Type of population: general

Subjects: This bibliographic
study included different studie
with children, pregnant womer
tetanic, hypertensive and card
patients and volunteers.

Endpoint addressed: basic
toxicokinetics

humans
Method Results Remarks Reference
Study type: bibliographic studyMagnesium kinetics represent an open?2 (reliable with |Scientific

system consisting of several
compartments: the intestinal tract

(absorption compartment), blood (cent@ipporting stud

compartment), cells, skeleton, central
nervous system (deep compartments)
faeces, urine, sweat and milk during
Hactation (excretion). Mg balance is
positive when the input is greater than
the output in urine and faeces. This
calculation seems simple at a first glar
but becomes highly variable aiming to
the following individual factors:

- At low dietary Mg intakes, enteral
absorption considerably increases fror
the normal level of 30-40% up to 80%
probably via an active transport systen
(although this has not yet been proove
this system can, however, be complete
defective (so-called “primary Mg
deficiency”) or insufficient (“poor
absorbers”).

- As in the latter cases Mg uptake

Committee on
Food (2001)

restrictions)

5§t material
(This
bibliographic
study is based
on magnesium
aad magnesiunm
salt as
dichloride,
sulphate....):

null
n

A
d);
2y

depends mostly or exclusively on pass

ive
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Method

Results

Remarks

Reference

diffusion (10-30%), a Mg deficit will
result at intake levels which are suffici
for normal individuals (Durlach, 1988;
Schimatschek et al., 1997; Seelig, 198
Woérwag et al., 1999).

- Mg turnover also differs individually,
depending for example on age, growth
physical activity, pregnancy-lactation,
fluid consumption, stress exposure, dr
and diseases (Classen, 1990). Estima
of requirement have therefore been
performed on healthy individuals unde
strictly standardized essentially steady
state conditions (FNB, 1997).

- Mg losses represent an important
variable: diarrhea or bowel diseases
adversely affect excretion? Under
physiological conditions, the healthy
kidney can reduce daily Mg excretion
from 5 mmol to less than 0.5 mmol
within a few days of low Mg intake.
However, this Mg-sparing mechanism
could be disturbed genetically, or
affected by diseases associated with
polyuria such as diabetes mellitus or b
drugs (e.g. most diuretics) or alcohol.

Outcome of incidence: No data

ent

o

Lgs
es

r

Study type: study with

Fractional absorption was assessed by

4 (not

Danielson BG,

volunteers comparison of blood concentration afteassignable) Johansson G,
_ i.v. with oral dose. . Jung B,
Type of population: general | o q) absorption was stated with disregarded L junghall S,

i 41.8 % of dose study Lundqvist H ang
Subjects: 16 male volunteers |~ ' Malmborg P
aged 27-38 years Outcome of incidence: No data Test material ) (1979)

(EC name):
Endpoint addressed: basic magnesium
toxicokinetics chloride
Study type: study with Net oral absorption decreased with |4 (not Roth P and
volunteers increasing dose, starting with 70 %  |assignable) Werner E (1979)

Type of population: general

Subjects: 23 human volunteer
(12M and 11F)

Endpoint addressed: basic
toxicokinetics

absorption at 0.3 mmol Mg by day and
ending at 14 % at 41.7 mmol Mg by da

110 % of the net absorption was attribu
y the authors to a saturable process
(passive diffusion), whereas the
remaining absorption was postulated t
be associated with facilitated diffusion

Outcome of incidence: No data

gisregarded
slyay

Test material
(EC name):

%agnesium
chloride

Study type: study with
volunteers

Type of population: general

Subjects: Four men, fully
ambulant and in good health.

Mean absorption varied between subje
form 46.5-53.1 %.

True absorption ranged from 46.1-54.4
%.

Outcome of incidence: No data

pdtenot
assignable)

)disregarded
study

Test material
(EC name):

Schwartz R.,
Spencer H. and
Wentworth R.A.
(1978)
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Method Results Remarks Reference
magnesium
Endpoint addressed: basic chloride
toxicokinetics

5.1.3. Summary and discussion of toxicokinetics

Basic toxicokinetics

Magnesium chloride is deliquescent, which meansititands to undergo gradual dissolution and ligagon
by the attraction and the absorption of the moéstirom the air. Consequently, in biological liquithe
magnesium chloride is dissociated into the chloiimeand the magnesium cation: it is hence apptep@use
data from magnesium salt for read-across to magmeshloride. Moreover, the first adverse effect I@mi
diarrhoea) to occur is triggered by magnesium cotmaton rather than by an effect of the chlorida {SCF,
2001).

In this context, the toxicokinetic information ameinly based on the opinion of the Scientific Coitteg on
Food on the tolerable Upper Intake level of Magmes{SCF, 2001).

The principal data are:

» Magnesium kinetics represent an open system consist several compartments: intestinal tract (apison
compartment), blood (central compartment), ceks)eton, central nervous system (deep compartmants)
faeces, urine, sweat and milk during lactation (etian).

» At low dietary Mg intakes, enteral absorption cdesably increases from the normal level of 30-4Q84a
80% probably via an active transport system (algifiothis has not yet been proved); this system can,
however, be completely defective (so-called “priyislig deficiency”) or insufficient (“poor absorbejs”

* As in the latter cases, Mg uptake depends mostlyexelusively on passive diffusion (10-30%). A
Magnesium deficit will result intake levels whicteasufficient for normal individuals.

* Mg losses represent an important variable: diaahoe bowel disease adversely affect excretion. Unde
physiological conditions, healthy kidney can reddedly Mg excretion from 5 mmol to less than 0.5 aim
within a few days of low Mg intake.

These data are confirmed by some publications ahdfew are presented as disregarded studies. thdleese
sources provide valuable information in humans cal bioavailability of dietary magnesium or of sbl@
magnesium salts (as MgClI2), which confirm the S@@dEuropean document).

Concerning dermal absorption, no human data aiadle and on the basis of:

* The Health Risk Assessment Guidance for metal (HER2006) indicating that the penetration of thender
by dissolved metal cations is generally low, iinethe range of 0.1 -1%.

e The result for acute dermal toxicity with no systeeffect to the limit test.
This dermal absorption can be considered minor esetpto oral absorption.

The following information is taken into account famy hazard / risk assessment:

Magnesium chloride is an easily dissociable magmesalt and in biological liquid, it is dissociatedo the
chlorine ion and the magnesium cation. In this ernthe toxicokinetic information is based on thagmesium
cation following oral administration.

The principal information is: to be completed

* Magnesium kinetics represent an open system congistf several compartments: the intestinal tract
(absorption compartment), blood (central compartiecells, skeleton, central nervous system (deep
compartments) and faeces, urine, sweat and miikgllactation (excretion).

» Atlow dietary Mg intakes enteral absorption comesably increases from the normal level of 30-40%aup
80% probably via an active transport system.
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* As in the latter cases Mg uptake depends mostxolusively on passive diffusion (10-30%) a Mg dfi
will result at intake levels which are sufficieornormal individuals.

* Mg losses represent an important variable and tedferretion.
» The dermal absorption can be considered minor coedpa oral absorption (in the range of 0.1-1 %).

Value used for CSA:no bioaccumulation potential

5.2. Acute toxicity

5.2.1. Non-human information

5.2.1.1. Acute toxicity: oral

The results of experimental studies are summairsdte following table:

Table 13. Overview of experimental studies on acutexicity after oral administration

Method Results Remarks Reference
rat (Wistar) female LD50: > 5000 mg/kg bw 1 (reliable without |Dr. Philip
(female) based on: test mat/restriction) Allingham (2009a
oral: gavage (LD50 cut off)
key study
OECD Guideline 423 (Acute Oral
toxicity - Acute Toxic Class experimental result
Method)
Test material (CAS
name): magnesium
chloride
hexahydrate
rat LD50: ca. 8100 mg/kg bw 4 (not assignable)| Smith H.F.,
Carpenter C.P. and
oral: gavage disregarded study |Weil C.S (1969)
No data experimental result
Test material (CAS
name): magnesium
chloride
hexahydrate
rat LD50: ca. 2800 mg/kg bw 4 (not assignable)|Ulrich J.L. and
Shternov V.A
oral: unspecified disregarded study {(1929)
No data experimental result
Test material (CAS
name): magnesium
chloride
hexahydrate
mouse LD50: ca. 4700 mg/kg bw 4 (not assignable)|lyakuhin Kenkyu
(1990)
oral: unspecified disregarded study
No data Test material (CAS
name): magnesium
chloride
hexahydrate
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5.2.1.2. Acute toxicity: inhalation

Data waiving

Reason:other justification

Justification: On the basis of column 2 of annex VIII, the studyesl not need to be conducted as
inhalation route is not appropriate.

5.2.1.3. Acute toxicity: dermal
The results of experimental studies are summairsdte following table:

Table 14. Overview of experimental studies on acutexicity after dermal administration

Method Results Remarks Reference
rat (Wistar) male/female LD50: > 2000 mg/kg bw 1 (reliable without |Dr. Anne-Laure
(male/female) based on: testrestriction) Leoni (2010)
Coverage: semiocclusive mat.
key study

OECD Guideline 402 (Acute Derm
Toxicity) experimental result

Test material (CAS
name): magnesium
chloride
hexahydrate

5.2.1.4. Acute toxicity: other routes

No information is required under REACH.

5.2.2. Human information

No data are required.

5.2.3. Summary and discussion of acute toxicity

The acute toxicity studies were conducted for tted and dermal route. The inhalation route is myrapriate
due to the nature of the substance (magnesiumidalds deliquescent; it does not stay under a daarfarm
and hydrates quickly).

For oral acute toxicity

All the studies indicate a LD50 higher than 2000kgdw. The key study (Allingham, 2009 - Reliablityis a
acute toxic class method (OECD 423) in female Wist#s. The LD50 cut off was > 5000 mg/kg bw foe th
hydrate form. For the anhydrous form, the LD50dssidered to be > 2330 mg/kg bw.
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For dermal acute toxicity

The key study (Leon, 2010 - Reliability 1) is a ilitest of the acute dermal method (OECD 402) ifenaad
female Wistar rats. The LD50 was > 2000 mg/kg bwtlie hydrate form. For the anhydrous form, onltasis
of :

» no significant effect (clinical signs, bodyweiglgtoss pathology) observed on the 5 male and 5 &enad
under the conditions of the OECD 402 study,

e The LD50 > 932 mg/kg bw for the anhydrous form ara mortality observed (for ten rats) under the
conditions of the OECD 402 study,

 no irritation effect (local effect) of MgCI2 und#re condition of GPL studies (402 and Episkin),

« for several metals (Zn, Ni, Cd, Sbh, Cu, Pb), thegbation of the dermis by dissolved metal catigaeserally
low, i. e. in the range of 0.1 -1% (HERAG, HelttsRiAssessment Guidance for metals, 2006),

it was concluded that LD50 was > 2000 mg/kg bw.

The following information is taken into account famy hazard / risk assessment:

Acute toxicity studies have been conducted with mezgim chloride hexahydrate via the oral and dermak.
The results have been corrected to magnesium dblarihydrous and the LD50:

For oral acute toxicity, was > 2330 mg/kg bw forstr rats (OECD 423).
For dermal acute toxicty, was considered as > 20§kg bw for Wistar rats (OECD 402 and toxicity @jat

Justification for classification or non classificaion

On the basis of LD50 values and some data for émmal acute toxicity (toxicity and toxicokineticatd), the
MgCI2 was not classified for acute toxicity undee ICLP regulation 1272/2008 and the Directive 68/54

5.3. Irritation and Corrosion
5.3.1. Skin

5.3.1.1. Non-human information
The results of experimental studies on skin ifd@&are summarised in the following table:

Table 15. Overview of experimental studies on skiitritation

Method Results Remarks Reference
in vitro study not irritating 1 (reliable without |Dr. Dominik
restriction) Stuhlmann (2010
human (epidermal Absorbance (550 nm): ca. 0.831 of max.
keratinocytes) 0.937 (mean) (Time point: 15 mn) key study
EU method B46 experimental result
(irritation)

Test material (CAS
name): magnesium

chloride

hexahydrate
rabbit not irritating 4 (not assignable) |Anon (1988a)
OECD Guideline 404  |Not irritating: disregarded study
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Method Results Remarks Reference
(Acute Dermal Irritation
Corrosion) experimental result
Test material (CAS
name): magnesium
chloride
hexahydrate
Data waiving

Reason:other justification

Justification: On the basis of column 2 of annex VI, the stua)esl not need to be conductedamsacute
toxicity study by the dermal route does not indicskin irritation up to the limit dose level (seeute Tox.
derm-1-2010-LEON).

Furthermore, a validated in vitro test method (KipisSM - EU method B46) is used as key study arash
no irritation (Skin Irr. -1-2010-STUH)

5.3.1.2. Human information

No data are required

5.3.2. Eye

5.3.2.1. Non-human information

The results of experimental studies on eye irdtaire summarised in the following table:

Table 16. Overview of experimental studies on eyeritation

Method Results Remarks Reference
rabbit (New Zealand not irritating 1 (reliable without |Dr. Varun Ahuja
White) restriction) (2010a)

Cornea score:

OECD Guideline 405 ca. 0 of max. O (mean) (Time point; |KeY study
(Acute.Eye Irritation / 24, 48, 72 hours) _
Corrosion) experimental result

Iris score: Test material (CAS

ca. 0 of max. 0 (mean) (Time point: name): magnesium
24, 48, 72 hours) chloride

) ) hexahydrate
Conjunctivae score:

ca. 1.67 of max. 2 (animal #1) (Time
point: 24, 48, 72 hours) (fully
reversible within: 6 days)

ca. 1.33 of max. 2 (animal #2) (Time
point: 24, 48, 72 hours) (fully
reversible within: 4 days)

ca. 0 of max. 2 (animal #3) (Time
point: 24, 48, 72 hours) (fully
reversible within: 48 hours)

Chemosis score:

ca. 0.67 of max. 3 (animal #1) (Time
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Method Results Remarks Reference

point: 24, 48, 72 hours) (fully
reversible within: 72 hours)

ca. 1 of max. 2 (animal #2) (Time
point: 24, 48, 72 hours) (fully
reversible within: 4 days)

ca. 0.33 of max. 2 (animal #3) (Time
point: 24, 48, 72 hours) (fully
reversible within: 48 hours)

rabbit not irritating 4 (not assignable) [Anon (1988b)
OECD Guideline 405 disregarded study
(Acute Eye Irritation /
Corrosion) Test material (CAS
name): magnesium
chloride
hexahydrate
rabbit 4 (not assignable) |Grant W.M.
(1974)

disregarded study
experimental result

Test material (CAS
name): Magnesium

5.3.2.2. Human information

No data are required

5.3.3. Respiratory tract

5.3.3.1. Non-human information

No data are required under REACH.

5.3.3.2. Human information

No data are required under REAC

5.3.4. Summary and discussion of irritation and caosion
Irritation/corrosion studies have been conductett wiagnesium chloride hexahydrate.

Skin irritation / corrosion.

Two studies indicate no skin irritant effects fog®12, 6H20. The study of Stuhimann D., 2010 (relighbl) is
selected as key study. In this study, Magnesiunoi@id Hexahydrate was applied topically to the E®NG
SM tissue for 15 min followed by a 42 h postincitnaiperiod and immediate determination of cytotadifects
via MTT reduction assay (EU method B46). Irritartitgntial was predicted from the relative mean &ssu
viabilities obtained compared to the correspondiegative control tissues concurrently treated \sittrile
water. MgCI2, 6H20 showed no irritant effect

Eye irritation

Two studies indicate no eye irritant effects for ®g, 6H20. The study of Ahuja V., 2010 (reliability is
selected as key study. Under the conditions ofghidy (OECD 405), single ocular instillation o&ttest item
Magnesium chloride hexahydrate to New Zealand wtatsbits at a dose of 0.1 g produced irritant e$fec

2010-09-09 CSR-PI-5.2.6 CHEMICAL SAFETY REPORT 31



EC number: Maanesium Chloride CAS number:
232-094-6 9 7786-30-3

which were fully reversible. MgCI2, 6H20 is notiiating on eyes.

The following information is taken into account famy hazard / risk assessment:

Irritation/corrosion studies have been conducteth viagnesium chloride hexahydrate. The results lEan
extrapolated to magnesium chloride anhydrous and:we

For skin irritation, the MgCI2 is not irritating @kin (EU metho B46)
For eye irritation, the MgCI2 is not irritating @yes (OECD 405)

Value used for CSA:
Skin irritation / corrosion: not irritating
Eye irritation: not irritating

Justification for classification or non classificaion

On the basis of study results, the MgCl2 was nassified for skin and eye irritation under the Qiggulation
1272/2008 and the directive 67/548

5.5. Sensitisation
5.5.1. Skin

5.5.1.1. Non-human information
The results of experimental studies on skin sesagitin are summarised in the following table:

Table 17. Overview of experimental studies on skisensitisation

Method Results Remarks Reference
guinea pig (Hartley) female |not sensitising 1 (reliable Dr. Varun Ahujg
without (2010Db)
Guinea pig maximisation test [No. with positive reactions: restriction)

S 1st reading: 0 out of 10 (test group);
Induction: intradermal and 24 h after chall.: dose: 50% key study

epicutaneous
1st reading: O out of 10 (test group); experimental

Challenge: epicutaneous, 48 h after chall.; dose: 50% result
occlusive 1st reading: 1 out of 5 (negative Test material
_— . trol); 24 h after chall.; dose: 50% ' €St matera
OECD Guideline 406 (Skin control) ) atter cha os-e ((CAS name):
Sensitisation) 1st reading: O out of 5 (negative magnesium
control); 48 h after chall.; dose: 50% . oride
hexahydrate
guinea pig (Dunkin-Hartley) |No. with positive reactions: 4 (not Witte F., Abeln
female not sensiting: assignable) :{éz\;v;ti/er E.
Guinea pig maximisation test disregarded Meyer- )
o _ study Lindenberg A.
OECD Guideline 406 (Skin and (2008)
Sensitisation) experimental
result

Test material
(CAS name):
magnesium
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5.5.1.2. Human information

No data are required.

5.5.2. Respiratory system

5.5.2.1. Non-human information

No data are required under REACH

5.5.2.2. Human information

No data are required under REACH

5.5.3. Summary and discussion of sensitisation

Skin sensitisation

There is only one study available for MgCI2: Ahd¥a 2010 (reliability 1). This key study was peniged on
the guinea pig (OECD 406). The following concerntrad were determined by a preliminary test:

* Intradermal induction: 5% of the test item, vehiglhysiological saline 0.9% NacCl

» Dermal induction: 50% of the test item, vehiclesetine

» Challenge exposure (the highest non-irritating §tds@% of the test item, vehicle: vaseline.

After the challenge exposure, no erythema was @bdein any of the test animals at any time and edema
was observed in any animal at any time. There was\vidence of sensitisation at the challenge amd th

percentage of animals sensitised was 0%.

The following information is taken into account fomy hazard / risk assessment:

Skin sensitisation study has been conducted witlgnesium chloride hexahydrate. The result can be
extrapolated to magnesium chloride anhydrous aektivas no evidence of sensitisation in the MgCi2ig at

the challenge and the percentage of animals sssdivas 0 %.

Value used for CSA:not sensitising

Justification for classification or non classificaion

On the basis of study result, the MgCIl2 was nosdgifeed for skin sensitisation under the CLP refjota
1272/2008 and the Directive 67/548.

5.6. Repeated dose toxicity

5.6.1. Non-human information
5.6.1.1. Repeated dose toxicity: oral
The results of experimental studies are summairsdte following table:

Table 18. Overview of experimental studies on repéad dose toxicity after oral administration

Method Results Remarks Reference
rat (Wistar) male/female NOAEL: > 1000 mg/kg 1 (reliable without |Dr. Shivakumar
_ bw/day (actual dose receiveggstriction) Rudragowda
combined repeated dose and (maleffemale) based on: test (2010a)
reproduction / developmental mat. key study
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Method

Results

Remarks

Reference

screening (oral: gavage)

250 mg/kg bw/day (actual ingeste
500 mg/kg bw/day (actual ingestec
1000 mg/kg bw/day (actual ingestg

Exposure: 28-29 days for males

maximum 54 days for females (14
days pre mating, 14 days mating,
during gestation period and up to
post natal day 3) (7 days per week

OECD Guideline 422 (Combined

Repeated Dose Toxicity Study wit
the Reproduction / Developmental
Toxicity Screening Test)

1)
)
2d)

o

experimental result

Test material (CAS
name): magnesium
chloride
hexahydrate

rat (Wistar) male/female

subacute (oral: gavage)

Exposure: 14 days (7 days per we
(Test item was administered by
gavage in a single dose to the
animals using a gavaging canula.

This stuyd is a dose range finding
study to determine the dose level

oral-1-2010-RUDR)

500 mg/kg bw/day (actual ingested)
1000 mg/kg bw/day (actual ingested)
1500 mg/kg bw/day (actual ingested)
ek)

The dose volume was 5 mL/ kg bw.

pf
the 28 days study (Rep. Dose Tox.

NOAEL: > 1500 mg/kg
bw/day (nominal)

(male/female) based on: tes
mat.

2 (reliable with
restrictions)

t
supporting study

experimental result

Test material (CAS
name): magnesium
chloride
hexahydrate

Dr. Philip
Allingham (2009b

subchronic (oral: feed)

0.3% (nominal in diet)

NOAEL: ca. 2.5 % (male)
based on: test mat.

0.6% (nominal in diet)

supporting study

experimental result

LOAEL: ca. 5 % (male) basg

rat (Fischer 344/DuCrj) male/femalBIOAEL: ca. 0.5 % 2 (reliable with Takizawa T.,
(male/female) based on: tesfrestrictions) Yasuhara K.,
subchronic (oral: feed) mat. Mitsumori K.,
o supporting study  |Onodera H.,
0.1% (nominal in diet) LOAEL: ca. 2.5 % Kouijitani T.,
S (male/female) based on: testexperimental result |(2000)
0,5% (nominal in diet) mat. (Transient soft stool and .
ey o sustained increase in water | Test material (CAS
5% (nominal in diet) consumption were observed Name): magnesium
Exposure: 90 days (Daily) both in males and females gchloride
P ' Y y the 2.5% group and slight |hexahydrate
equivalent or similar to OECD | reduction in body weight gain
Guideline 408 (Repeated Dose 90¥as noted in the high-dose
Day Oral Toxicity in Rodents) males.)
mouse (B6C3F1) male/female NOAEL: > 5 % (female) 2 (reliable with Tanaka H.,
based on: test mat. restrictions) Hagiwara A.,

Kurata Y., Ogiso
T., Futakuchi M.
and Iti N. (1993)
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Method Results Remarks Reference

1.25% (nominal in diet)

2.5% (nominal in diet)

5% (nominal in diet)
Exposure: 13 weeks (daily)
equivalent or similar to OECD

Guideline 408 (Repeated Dose 90
Day Oral Toxicity in Rodents)

on: test mat. (vacualation of
kidney tubular cells)

Test material (CAS
name): magnesium
chloride
hexahydrate

mouse (B6C3F1) male/female

combined repeated dose and
carcinogenicity (oral: feed)

0.5% (nominal in diet)

2% (nominal in diet)

Exposure: 96 weeks and 8 weeks gy,

post exposure period (104 weeks)
(Daily)

equivalent or similar to OECD
Guideline 453 (Combined Chronic
Toxicity / Carcinogenicity Studies)

NOAEL: ca. 2000 mg/kg die
(male/female) based on: tes
mat.

NOAEL: ca. 2810 mg/kg
bw/day (nominal) (male)
based on: test mat.

NOAEL: ca. 3930 mg/kg
/day (nominal) (female)
based on: test mat.

{2 (reliable with
trestrictions)

supporting study

experimental result
Test material (CAS
name): magnesium

chloride
hexahydrate

Kurata Y., Taman
S., Shibata MA.,
Hagiwara A.,
Fukushima S. ang
Iti N. (1989)

rat (SHRSP) female
chronic (oral: drinking water)
0.2% (nominal in water)

Exposure: 17 months (Daily)

4 (not assignable)
disregarded study
experimental result

Test material (CAS
name): magnesium

Saito N., Okada
T., Moriki T.,
Nishiyama S. and
Matsubayashi K.
(1980)

No data chloride
hexahydrate
mouse NOAEL: ca. 114 mg/kg 4 (not assignable) |Anon (1984)

subchronic (oral: unspecified)
No data
Exposure: 13 weeks (No data)

No data

bw/day (nominal) based on:
test mat. (13 weeks)

disregarded study
experimental result
Test material (CAS

name): magnesium
chloride

hexahydrate
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5.6.1.2. Repeated dose toxicity: inhalation

Data waiving

Information requirement (Test type):
Reason:other justification

Justification: On the basi®f column 2 of REACH annex VI, the repeated désdcity study need to k
conducted to the most appropriate route of admatish. For Magnesium Chloride, the most approp

route of administration is oral.

5.6.1.3. Repeated dose toxicity: dermal

Data waiving

Information requirement (Test type):
Reason:other justification

Justification: On the base of column 2 of REACH annex VI, thpeated dose toxicity study need to
conducted to the most appropriate route ahiadstration. For Magnesium Chloride, the most appiate

route of administration is oral.

5.6.1.4. Repeated dose toxicity: other routes

No data are required under REACH

5.6.2. Human information

The exposure-related observations in humans arenamised in the following table:

Table 19. Overview of exposure-related observatioran repeated dose toxicity in humans

Method

Results

Remarks Reference

Study type: bibliographic study with
clinical case studies and studies with
volunteers

Type of population: general

Subjects: This bibliographic study

included different studies with children
pregnant women, tetanic, hypertensive
and cardiac patients and volunteers.

Endpoint addressed: repeated dose
toxicity: oral

Magnesium in foods derived
from plant or animal sources h
not been demonstrated to indu
diarrhoea nor other adverse
effects in healthy persons,
probably as Mg is bound to
matrices and hence is mostly
easily dissociable. On the othg
hand, easily dissociable
magnesium salts (e.g. chloride
or sulphate; included are
compounds like MgO becomir
readily dissociable after the
reaction with gastric
hydrochloric acid) which are
present in water, many
supplements and drugs, exert
dose-dependent laxative effec]

Scientific
Committee on
Food (2001)

y

2 (reliable with
restrictions)

ce

supporting stud

Test material
(This
pibliographic
study is based
0N magnesium
and magnesiun
§alt as
dichloride,
sulphate....):
null

ts.
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EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3
Method Results Remarks Reference

salts.

In conclusion, mild diarrhoea i
the most sensitive non-desirak
effect of orally administrated

easily dissociable magnesium

(2

5.6.3. Summary and discussion of repeated dose toiy

Discussion

The repeated dose toxicity studies were conductethé oral route.

The inhalation and dermal routes are not appraprite to, respectively, the nature of the substance

(magnesium chloride is deliquescent, it does re snder a granular form and hydrates quickly) tedlow
potential of absorption through the skin (the peatain of the dermis by dissolved metal cations geserally
low, i. e. in the range of 0.1 -1% [HERAG, HelthsRiAssessment Guidance for metals, 2006]).

Oral route

There are many reliable studies available andnhdicated a low toxicological effect or no toxicolcgl effect.
The table below summarised these data:

Table 18. Overview of experimental study on repeatl dose toxicity after oral administration

Reference | Reliability Time Animal/sex NOAEL LOAEL (mg/kg bw/day)
exposure (mg/kg
bw/day) Level Effect
Rudragowda ¢ 1 28 days Wistar rat 1000
al., 2010 (male)
54 days Wistar rat 1000
(female)
Allingham et 2 14 days Wistar rat 1500
al., 2009
(male/female)
Tanaka H. et 2 13 weeks | B6C3F, mice 5410 12830 Decrease in
al, 1993 body weight
(male)
B6C3F, mice 12 830
(male)
Takizava T. e 2 13 weeks Fischer rat 308 1600 slight reductior
al., 2000 in body weight
(male) and sustained
increase in
Fischer rat 299 1531 water
consumption
(female)
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EC number: Maanesium Chloride CAS number:
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Reference | Reliability Time Animal/sex NOAEL LOAEL (mg/kg bw/day)
exposure (mg/kg
bw/day) Level Effect
Kurata Y. et 2 96 weeks | B6C3F1 mice 3930
al., 1989
(male)
B6C3F1 mice 2810
(female)

The Rudragowda et al. 2010 is selected as key studythe other studies support this study in tlee tfaat no
oral toxicity is observed for repeated exposurpeeka decrease in body weight in two studies (Kahh et al,
1993 and Takizawa T. et al., 2000). Although tiffeat is not regarded as a major toxic effect, tRRAEL are
deduced from it.

On the basis of the results, rats being the mansitbee species and the LOAEL and NOAEL were dedume
it (expect for 2 years study, only data availablerhice) and presented below:

Table 19. Overview of experimental studies on repged dose toxicity after oral administration

Value Exposure time Dose for MgCI2 Dose for MgCI2 |Basis for effect leve
hexahydrate anhydrous
(mg/kg bw/day) (mg/kg bw/day)
NOAEL 28 days 1000 466
NOAEL 90 days 299 140
LOAEL 90 days 1531 713 slight reduction in
body weight
NOAEL 2 years 2810 1309

The following information is taken into account famy hazard / risk assessment:

Repeated dose toxicity studies have been condwegtbdmagnesium chloride hexahydrate via the orateo
The results have been corrected to magnesium dblarihydrous.

The key study (OECD 422) and the supporting studiEerved no oral toxicity for repeated exposuigeeka
decrease in body weight. The rats being the maneitbee species and the LOAEL and NOAEL, for MgCI2
anhydrous, were deduced on it expect for 2 yeadyqpnly data available for mice).

 NOAEL (28 days) = 466 mg/kgbw/day - rat
« NOEAL (90 days) = 140 mg/kgbw/day - rat
* LOAEL (90 days) = 713 mg/kgbw/day - rat
* NOAEL (2 years) = 1309 mg/kgbw/day - mice

Value used for CSA (route: oral):

 NOAEL: 1309 mg/kg bw/day (chronic; mouse)
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Justification for classification or

non classificaion

On the basis of the studies, the only effect olesbig a decreased in bodyweight for a dose lev@ll8fmg/kg
bw/day for MgCI2 anhydrous. As indicated in the Cidgulation 1272/2008, this effect is not considei®@
support classification for specific target orgaricdy, following repeated exposure and the highgsdance
values by oral exposure for a classification is tiylkgbw/day for 90 days exposure. In conclusibn,MgCI2
was not classified for repeated dose toxicity uriderCLP regulation 1272/2008 and the Directives88/

5.7. Mutagenicity

5.7.1. Non-human information

5.7.1.1. In vitro data

The results of experimental studies are summaiistite following table:

Table 20. Overview of experimental in vitro genotoicity studies

Method

Results

Remarks

Reference

mammalian cell gene mutation
assay (gene mutation)

mouse lymphoma L5178Y cells
(met. act.: with and without)

Doses: 36,000 - 32,000 - 30,00
28,000 - 26,000 - 24,000 - 22,0
pag/ml.

equivalent or similar to OECD
Guideline 476 (In vitro

Mammalian Cell Gene Mutatior
Test)

Evaluation of results:
negative

Test results:

negative for mouse lymphon
0 -L5178Y cells(strain/cell type:
00 Thymidine kinase +/-); met.
act.: with and without;
cytotoxicity: yes (See table in
"any other information™)

2 (reliable with
restrictions)

key study
@xperimental result
Test material (EC

name): magnesium
chloride

Oberly T.J., Pipe
C.E. and
McDonald D.S.
(1982)

mammalian cell gene mutation
assay (gene mutation)

S. typhimurium TA 102
Doses: 0.1-1M

No data

Test results:

negative for S. typhimurium
TA 102

4 (not assignable)
disregarded study
experimental result
Test material (CAS
name): magnesium

chloride
hexahydrate

Bronzetti G., Cini
M. and Della
Croce C (1995)

bacterial reverse mutation assd
(e.g. Ames test) (gene mutation

S. typhimurium TA 1535, TA
1537, TA 98 and TA 100 (met.
act.: with)

Doses: 6 dose levels, highest
dose: 100 mg/plate, duplicate
cultures

equivalent or similar to OECD
Guideline 471 (Bacterial Rever
Mutation Assay)

yest results:

) Negative for S. Typhimurium
TA 1535, TA 1537, TA 98,
TA 92 and TA 100; met. act.:
with

e

4 (not assignable)
disregarded study
experimental result
Test material (CAS
name): magnesium

chloride
hexahydrate

Ishidate, M.,
Sofuni, T.,
Yoshikawa, K.,
Hayashi, M.,
Nohmi, T.,
Sawada (1984)

in vitro mammalian chromosom

e Evaluation of results

1 (reliable without

M. Sc. Shailendr

2010-09-09 CSR-PI-5.2.6

CHEMICAL SAFETY REPORT

39



EC number: Maanesium Chloride CAS number:
232-094-6 9 7786-30-3
Method Results Remarks Reference

aberration test (chromosome
aberration)

lymphocytes: human periphera
blood lymphocytes (met. act.:
with and without)

Doses: Duplicate cultures were
treated at each concentration.
selection of the concentrations
used in the experiment | and Il

experiment. The following
concentrations were used in th¢
main experiments:

Experiment I: with and without
metabolic activation: 0.31, 0.62
1.25,2.5,5and 10 mM

Experiment II: with metabolic
activation: 5, 6, 7, 8, 9 and 10
mM and without metabolic
activation: 0.078, 0.16, 0.31,
0.62, 1.25, 2.5, 5 and 10 mM

The following concentrations
were selected in the main
experiments for the microscopi
analysis:

Experiment I: with and without
metabolic activation, 4 h
treatment, 24 h preparation
interval: 2.5, 5 and 10 mM

Experiment II: with metabolic
activation, 4 h treatment, 24 h
preparation interval: 8, 9, and 1
mM and without metabolic
activation, 24 h treatment, 24 h
preparation interval: 2.5, 5 and
mM

OECD Guideline 473 (In vitro
Mammalian Chromosome
Aberration Test)

was based on data from the pre

negative

Test results:

negative (all dose groups
treated (with or without

test item were within the
rhehistorical control data (0-4%),
for clastogenicity effect.) for
lymphocytes: human

D

met. act.: with and without;
cytotoxicity: no

metabolic activation) with the

peripheral blood lymphocytes;

restriction)
key study
experimental result
Test material (CAS
name): magnesium

chloride
hexahydrate

Singh (2010)

in vitro mammalian chromoson]
aberration test (chromosome
aberration)

mammalian cell line, other:
Chinese hamster fibroblast, CH
(met. act.: without)

Doses: 3 dose levels, maximun
dose MgCI2: 2mg/mL

equivalent or similar to OECD
Guideline 473 (In vitro
Mammalian Chromosome

&valuation of results:
negative

Test results:

| negative for Chinese hamste
lung fibroblasts (V79); met.
act.: without

n

Aberration Test)

4 (not assignable)
disregarded study

experimental result
r
Test material (CAS
name): magnesium
chloride
hexahydrate

Ishidate, M.,
Sofuni, T.,
Yoshikawa, K.,
Hayashi, M.,
Nohmi, T.,
Sawada (1984)
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EC number: Magnesium Chloride CAS number:

232-094-6 7786-30-3
Method Results Remarks Reference
in vitro mammalian chromosom&valuation of results: 3 (not reliable) Ashby J. and
aberration test (chromosome neqgati Ishidate M. (1986
: gative .
aberration) disregarded study
i i Test results: .

Chinese hamster lung fibroblasts N experimental result
(V79) (met. act.: without) positive (Chromosomal

aberrations observed at dosgTest material (CAS
Doses: 0, 2, 4, 8, 12 mg/mL levels of 8mg/mL and abovehame): magnesium

for Chinese hamster lung chloride
No data fibroblasts (V79); met. act.: |hexahydrate

without
Bacillus subtilis recombination |Evaluation of results: 4 (not assignable) |Kada T., Hirano K
assay (DNA damage and/or negative _ and Shirasu Y.
repair) disregarded study |(1980)

) _ .. |Test results: .

bacteria, other: Bacillus subtilis ) ) experimental result
strain H17, M45 negative for bacteria, other:

Bacillus subtilis strain H17, |Test material (CAS
Doses: No data M45 name): magnesium

chloride

No data hexahydrate

5.7.1.2. In vivo data

Data waiving

Information requirement (Test type):
Reason:other justification

Justification: In accordance with column 2 of Annex X, n vivo ngéaicity studies shall not |
considered: the available information indicatest ttieere is a negative result in amf the in vitro
genotoxicity studies in Annex VIl and or VIII.

5.7.2. Human information

No data are required

5.7.3. Summary and discussion of mutagenicity
Discussion
In vitro data

MgCI2 has been examined in numerous tests inclubargerial, mammalian test systems. All these studi
failed to demonstrate mutagenic activity.

Concerning the Ames testdifferent studies indicate a negative result. Bigré is a high prevalence of false
negatives for metal compounds in this test (duémited capacity for uptake of metal ions). Consenfly, the
results of this test will not be taken into account

Concerning the chromosome aberration testdifferent studies indicate a negative result. $haly of Singh
S, 2010 (reliability 1) is selected as key studytHis study, the potential of Magnesium Chloridexahydrate
for its ability to induce structural chromosome ahons in Human Lymphocytes was investigated (DEC
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473). The treatment interval was 4 h with and withmetabolic activation (experiment I) and 4 h vatkd 24 h
without metabolic activation (experiment Il). Inpetiment | and Il, no biologically relevant increasf the
aberration rates and in the frequencies of polgplmlls were found. In conclusion, MgCI2, 6H20 didt
induce structural chromosomal aberrations in hulyphocyte cells

Concerning the gene mutation testThe study of Oberly, Piper CE and McDonald D32 &eliability 2) is
selected as key study. In this study, MgCI2 wasrénad for its potential to induce forward mutatiaighe TK
locus in L5178Y mouse lymphoma cells. Test doseMg@€l2 evoked little or no enhancement of mutation
compared to the solvent control. These results wetealtered by metabolic activation of the testtegn. In
conclusion, MgClI2, 6H20 showing no treatment relaterease in mutation frequency.

In vivo data

No data is available for in vivo mutagenicity. Undee REACH regulation, this data are not considdrecause
the available information indicates that thereraggative results in any of the in vitro genotoxictudies.

The following information is taken into account fomy hazard / risk assessment:

Genetic toxicity studies have been conducted withgmesium chloride hexahydrate. The results can be
extrapolated to magnesium chloride anhydrous and:we

For in vitro Mammalian Chromosome Aberration TeS{ECD 473), negative on human peripheral blood
lymphocytes with/without S9

For In vitro Mammalian Cell Gene Mutation Test (OQE@76), negative on TK +/- of L5178 mouse lymphoma
cells with/without S9

Value used for CSA:Genetic toxicity: negative

Justification for classification or non classificaion

On the basis of studies results, the MgCI2 wasafedsified for genetic toxicity under the CLP regjidn
1272/2008 and the Directive 67/548.

5.8. Carcinogenicity

5.8.1. Non-human information
5.8.1.1. Carcinogenicity: oral
The results of experimental studies are summaiistite following table:

Table 21. Overview of experimental studies on canedgenicity after oral administration

Method Results Remarks Reference
mouse (B6C3F1) male/female NOAEL (carcinogenicity): cd2 (reliable with Kurata Y., Taman
2 % (male/female) based onrestrictions) S., Shibata MA,,
oral: feed test mat. Hagiwara A.,
o supporting study  |Fukushima S. and
0.5% (nominal in diet) NOAEL (toxicity): ca. 2 % Iti N. (1989)
S (male/female) based on: testexperimental result
2% (nominal in diet) mat.
Test material (CAS
Exposure: 96 weeks (Daily) Neoplastic effects: no effectshame): magnesium
. . (see details on results) chloride
equivalent or similar to OECD hexahydrate

Guideline 453 (Combined Chronic
Toxicity / Carcinogenicity Studies)

5.8.1.2. Carcinogenicity: inhalation
No data are available
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5.8.1.3. Carcinogenicity: dermal
No data are available

5.8.1.4. Carcinogenicity: other routes
No data are available

5.8.2. Human information

No data are available.

5.8.3. Summary and discussion of carcinogenicity
Discussion

MgCI2 is not classified as a mutagen category 3 thiede is no evidence from the repeat dose stutiEs
MgCI2 is able to induce hyperplasia and/or pre-tesife lesions. According to annex X, section 8.@dlumn
2 of REACH regulation, a carcinogenicity study & warranted.

Kurata Y. et al, 1982 support this information imetfact that there is no evidence of compoundedlat
carcinogenicity. In this study, groups of 50 matel &0 female B6C3F1 mice were given MgCl2, 6H28ade
levels of 0.5 and 2% (3930 mg/kgbw/day for femaid 2810 mg/kgbw/day for male) in the diet for 96eke
after which all animals received the control d@t8 wk and were then necropsied.

The following information is taken into account fomy hazard / risk assessment:

The repeated dose and carcinogenicity availabley stwoevidence of compound-related carcinogenicity.

Justification for classification or non classificaion

On the basis of the dose repeated studies, the 2Ag&$ not classified for carcinogenic toxicity untlee CLP
regulation 1272/2008 and the Directive 67/548.

5.9. Toxicity for reproduction

5.9.1. Effects on fertility
5.9.1.1. Non-human information
The results of experimental studies are summairsdte following table:

Table 22. Overview of experimental studies on felity

Method Results Remarks Reference
rat (Wistar) male/female NOAEL (P): > 1000 mg/kg |1 (reliable without |Dr. Shivakumar
. bw/day (actual dose receiveggstriction) Rudragowda
screening (male/female) based on: test (2010b)
mat. key study

oral: gavage

_ NOAEL (F1): > 1000 mg/kg [experimental result
250 mg/kgbw/day (actual ingested),/day (actual dose receiveo%) .
(male/female) based on: test!est material (CAS

500 mg/kgbw/day mat. name): magnesium
) chloride
1000 mg/kgbw/day (actual ingested) hexahydrate

Exposure: 28-29 days for males

maximum 54 days for females (14
days pre mating, 14 days mating,
during gestation period and up to
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Method Results Remarks Reference

post natal day 3) (7 days per week

OECD Guideline 422 (Combined
Repeated Dose Toxicity Study wit
the Reproduction / Developmental
Toxicity Screening Test)

Data waiving

Reason:other justification

Justification: On the basis of column 1 of annex IX, the studysduat need to be conducted as the 28-day and

90-day studies do not indicate adverse effecteproductive organs or tissues.

5.9.1.2. Human information

No data are required

5.9.2. Developmental toxicity

5.9.2.1. Non-human information

The results of experimental studies are summairsdte following table:

Table 23. Overview of experimental studies on dev@mental toxicity

Method

Results

Remarks

Reference

rat (Wistar)
oral: gavage

200 mg/kgbwi/day (actual ingested
(with doses based on the body
weight at day 6 of gestation))

400 mg/kgbw/day (actual ingested
(with doses based on the body
weight at day 6 of gestation))

800 mg/kgbw/day (actual ingested
(with doses based on the body
weight at day 6 of gestation))

Exposure: From day 6 through 15
pregnancy (10 days) (By gavage
(one by day))

equivalent or similar to OECD
Guideline 414 (Prenatal
Developmental Toxicity Study)

NOAEL (teratogenicity): >
800 mg/kg bw/day based on
test mat.

NOAEL (maternal toxicity): 3
800 mg/kg bw/day based on
test mat.

2 (reliable with
restrictions)

key study

experimental result
Test material (CAS
name): magnesium

chloride
hexahydrate

Usami M., Sakem
K., Tsuda M. and
Ohno Y. (1996)
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5.9.2.2. Human information

No data are required

5.9.3. Summary and discussion of reproductive toxiy
Discussion

Effects on fertility

No data is available for fertility endpoint (one two generation reproductive study). Under the REAC
regulation, this data is not considered becausathdable information (Rudragowda et al. 2010 eg &tudy
and the other supporting repeated dose studiesgiled no adverse effects on reproductive orgatissures.

The following information is taken into account famy hazard / risk assessment:

The available information indicates no adversea$fen reproductive organs or tissues.

Developmental toxicity

Two key studies are available: Rudragowda et BLQAOECD 422) and Usami et al., 1994 (OECD 414).

The study of Rudragowda et al. 2010 is based oddke generated from a combined repeated dosetyoxitd
reproduction/ developmental toxicity screening teith Magnesium chloride hexahydrate, the no obegrv
adverse effect level (NOAEL) is believed to be 100§/kg bodyweight for Magnesium chloride hexahyelrat
(eqg. 466 mg/kg/bw for Magnesium Chloride anhydrdoshale and female Wistar rats. This study indisato
adverse effects on reproductive organs or tissues.

The other dose repeated studies indicate no adeffsets on reproductive organs or tissues foredéffits
exposure times:

» Tanaka H. et al., 1993 (male and female B6C3F rSidajays)
e Takizawa T. et al., 2000 (male and female Fiscagra0 days)
» Kurata Y. et al., 1989 (male and female B6C3F nfi&eweeks)

The study of Usami et al., 1996 is a teratogenisitydy on Wistar rats. Magnesium chloride hexahgdveas
given to pregnant Wistar rats by gavage once drday day 6 through 15 of pregnancy. The pregnastwere
sacrificed on day 20 of pregnancy and their foetusere examined for malformation. Magnesium chierid
hexahydrate caused no increased incidences of fmeléormation, and no toxic signs in the pregnaats and
the foetuses. The no observed adverse effect lewal estimated to be over 800 mg/kg/day (eq 373
mg/kgbw/day for MgCI2 anhydrous) for both pregnaais and rat foetuses.

The following information is taken into account famy hazard / risk assessment:

Developmental toxicity/teratogenicity toxicity sied have been conducted with magnesium chloride
hexahydrate via the oral route. The results haes lserrected to magnesium chloride anhydrous.

Two key studies are available:

* Rudragowda et al., 2010 (OECD 422) on Wistar rdicetes no adverse effect and the NOAEL is
over 1000 mg/kg bodyweight for MgCI2 hexahydrate. @66 mg/kg/bw for Magnesium Chloride
anhydrous).

e Usami et al. 1994 (OECD 414) on Wistar rat indisate adverse effect and the NOAEL is over
800 mg/kg/day (eq 373 mg/kgbw/day for MgCI2 anhyrho

Justification for classification or non classificaion

On the basis of studies results, the MgCI2 waslastsified for reproduction toxicity under the Ctdjulation
1272/2008 and the directive 67/548
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5.10. Other effects

5.10.1. Non-human information
5.10.1.1. Neurotoxicity

No data are available.

5.10.1.2. Immunotoxicity

No data are available.

5.10.1.3. Specific investigations: other studies
No data are available.

5.10.2. Human information

No data are available.

5.11. Derivation of DNEL(s) / DMEL(s)

5.11.1. Overview of typical dose descriptors for béndpoints
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Table 24. Available dose-descriptor(s) per endpoirfor the submission substance as a result of its hard assessment

Remarks on study

Endpoint Dose descriptor Qualitative assessment
Acute toxicity oral
Acute toxicity dermal
Acute toxicity inhalation

Acute toxicity studies have been conducted with
magnesium chloride hexahydrate via the oral anthder
route. The results have been corrected to magnesium
chloride anhydrous and the LD50:

For oral acute toxicity, was > 2330 mg/kg bw forstr
rats (OECD 423).

For dermal acute toxicty, was considered as > 200{kg
bw for Wistar rats (OECD 402 and toxicity data).

Irritation / Corrosivity  skin

not irritating

Irritation / Corrosivity — eye

not irritating

Irritation / Corrosivity  respiratory

Irritation/corrosion studies have been conductat wi
magnesium chloride hexahydrate. The results can be |
extrapolated to magnesium chloride anhydrous améd:we

For skin irritation, the MgCI2 is not irritating akin (EU _|
method B46)

tract For eye irritation, the MgCI2 is not irritating @yes
(OECD 405)
Sensitisation skin not sensitising Skin sensitisation study has beadwacted with

magnesium chloride hexahydrate. The result can be
extrapolated to magnesium chloride anhydrous ageth
was no evidence of sensitisation in the MgCI2 grauthe
challenge and the percentage of animals sensitiasd
%.

chronic / chronic oral

Repeated dose toxicity: sub-acute / SUNOAEL: 1309 mg/kg bw/day

(chronic; mouse)

chronic / chronic dermal

Repeated dose toxicity: sub-acute / sub-

chronic / chronic inhalation

Repeated dose toxicity: sub-acute / sub-

Repeated dose toxicity studies have been condudgtied
magnesium chloride hexahydrate via the oral roLite.
results have been corrected to magnesium chloride
anhydrous.

The key study (OECD 422) and the supporting studies
observed no oral toxicity for repeated exposuresekp
decrease in body weight. The rats being the marsitbee
species and the LOAEL and NOAEL, for MgCI2
anhydrous, were deduced on it expect for 2 yeadyst
(only data available for mice).
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Endpoint Dose descriptor Qualitative assessment Remarks on study

NOAEL (28 days) = 466 mg/kgbw/day - rat
NOEAL (90 days) = 140 mg/kgbw/day - rat
LOAEL (90 days) = 713 mg/kgbw/day - rat
NOAEL (2 years) = 1309 mg/kgbw/day - mice

Mutagenicity in vitro / in vivo Genetic toxicity: negative Genetic toxicity studhiesve been conducted with

magnesium chloride hexahydrate. The results can be
extrapolated to magnesium chloride anhydrous amé:we

For in vitro Mammalian Chromosome Aberration Test
(OECD 473), negative on human peripheral blood
lymphocytes with/without S9

For In vitro Mammalian Cell Gene Mutation Test (QEC
476), negative on TK +/- of L5178 mouse lymphomidsce
with/without S9

Carcinogenicity oral
Carcinogenicity dermal
Carcinogenicity inhalation

The repeated dose and carcinogenicty available stwow
evidence of compound-related carcinogenicity.

Reproductive toxicity: fertility
impairment oral

Reproductive toxicity: fertility
impairment dermal

Reproductive toxicity: fertility
impairment inhalation

The available information indicates no adversect$fen
reproductive organs or tissues.

Reproductive toxicity: developmental
toxicity oral

Reproductive toxicity: developmental
toxicity dermal
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EC number:
232-094-6
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CAS number:

7786-30-3

Endpoint

Dose descriptor

Qualitative assessment

Remarks on study

Reproductive toxicity: developmental

toxicity

inhalation

- Rudragowda et al., 2010 (OECD 422) on Wistar rat —
indicates no adverse effect and the NOAEL is 0G€01
mg/kg bodyweight for MgCI2 hexahydrate (eq. 466
mg/kg/bw for Magnesium Chloride anhydrous).

- Usami et al. 1994 (OECD 414) on Wistar rat intksano
adverse effect and the NOAEL is over 800 mg/kg/aay
373 mg/kgbw/day for MgCI2 anhydrous).
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5.11.2. Selection of the critical DNEL(s)/DMEL(s) ad/or qualitative/semi-quantitative
descriptor for critical health effects
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Table 25. DN(M)ELSs for workers

Exposure Route Descriptor DNEL / DMEL (Corrected) Dose Most sensitive |Justification
pattern descriptor *) endpoint
Acute - Dermal No-threshold effect There is no acute toxicity effect (leadingX&L),
systemic effects and/or no dose-response so no acute/short-term DNEL was derived. Seq
information available discussion below.
Acute - Inhalation | No data available: No DNEL derivation. Scientifically unjustifie
systemic effects testing technically not See discussion below.
feasible
Acute - local |Dermal No-threshold effect There is no acute toxicity effect (leadingX&L),
effects and/or no dose-response so no acute/short-term DNEL was derived. Se¢q
information available discussion below.
Acute - local |Inhalation | No data available: No DNEL derivation. Scientifically unjustifie
effects testing technically not See discussion below.
feasible
Long-term - Dermal No-threshold effect No DNEL derivation. Scientifically unjustifie
systemic effects and/or no dose-response See discussion below.
information available
Long-term - Inhalation | No data available: No DNEL derivation. Scientifically unjustifie
systemic effects testing technically not See discussion below.
feasible
Long-term - Dermal No-threshold effect No DNEL derivation. Scientifically unjustifie
local effects and/or no dose-response See discussion below.
information available
Long-term - Inhalation | No data available: No DNEL derivation. Scientifically unjustifie
local effects testing technically not See discussion below.
feasible

*) The (corrected) dose descriptor starting points have been automatically calculated by multiplying the values of the fields "D(N)MEL" and " Assessment factor" provided
in the Endpoint summary of IUCLID section 7. Toxicological information. It reflects the value after any corrections, e.g. route-to-route extrapolation. See column
"Justification" for the rationale behind such modifications and the use of assessment factors.
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Discussion
Acute DNEL

For dermal route, there is no acute toxicity haZidding to C&L), so no acute/short-term DNEL vassived.
(Refer to ECHA Guidance on IR&CSA R.8 p.16).

For inhalation route, this route is not appropriatteed magnesium chloride is deliquescent, whielams that
it tends to undergo gradual dissolution and liqoeda by the attraction and the absorption of thastare from
the air.

Long term DNEL

Inhalation DNEL

This route is not appropriate indeed magnesiumritidds deliquescent, which means that it tendsndergo
gradual dissolution and liquefaction by the atitacand the absorption of the moisture from the air

Dermal DNEL

First of all, no information of dose response lielahip were available and no adverse effects wbeerved,
for local and systemic effects. Indeed, based aeaimxicological studies identified (limit test GB 402 and
in vitro skin irritation EU B46), there are no sstitally or biologically adverse effects induced MgCI2. In
addition, the Health Risk Assessment Guidance feral{HERAG, 2006) indicated that the penetratibthe
dermis by dissolved metal cations is generally love. in the range of 0.1 - 1%: this substancguasi not
available for the organisms (by demal route), teffects are hence negligible.

In these conditions, a DNEL cannot be elaboratedhi® dermal route, except via a route to routeagxtiation.

A route to route extrapolation is proposed for fystemic effect on the basis of guidance on infdiona
requirements and chemical safety assessment RBNDA&EL and the mean oral absorption (250 mg Mg per
day and 35%) defined by the SCF (2001) and thenagti skin absorption defined by HERAG (2006) ardus
For more details, see discussion for general ptipuala

Assuming a human body weight of 70 kg and convetiedvalue to magnesium chloride, the long-term ora
NOAEL of workers is:

250 mg Mg per day = 981 mg MgCI2 per day
981/ 70 = 14 mg MgCl2/kg bw/day
The corrected dermal NOAEL is
Long term oral NOAEL * Oral absorption / skin abgton
14 * 35/1 = 490 mg/kg bw/day
For workers, no overall assessment factor wagezta

« For intra-species variability, the studies usedSBF (2001) are based on a large number
of subjects including sensitive sub-populationsysemuently no assessment factor was
retained.

»  For the duration study, the maximum duration isn&gks but the NOAEL is based on a
mild, transient laxative effect, without pathologlicequelae, which is readily reversible.
It seems therefore appropriate not to assign am essessment factor for study duration,
although none of the studies covers a chronic expdime.

» For the quality of data: the different clinical dies were reviewed by an European
Commission expert group. There may be smaller @efades in individual studies but
altogether they present an evident dose-resporegonship. It does not seem therefore
appropriate to introduce an additional assessnaetdif for data quality
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In conclusion:
The long term dermal DNEL for workers is 490 mg/kgbw/day.

Otherwise because of the skin behaviour of MgCRryivlow absorption) and the high level of the DNEL
reached, this dermal DNEL was not considered relevadeed for a worker (bodyweight of 70 kg), teeel of
exposition for a “theoretical” adverse effect is3889 mg per day (of the anhydrite form) for a lorgm
exposition. This exposition is not realistic.
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Table 26. DN(M)ELSs for the general population

systemic effect

D

and/or no dose-respon
information available

5

Exposure Route Descriptor DNEL / DMEL |(Corrected) Most sensitive |Justification
pattern Dose endpoint
descriptor *)
Acute - Dermal No-threshold effect There is no acute toxicity hazard (leadin@&1L), so

no acute/short-term DNEL was derived. See
discussion below

Acute - Inhalation No data available: No DNEL derivation. Scientifically unjustifie See
systemic effects testing technically not discussion below

feasible
Acute - Oral No-threshold effect There is no acute toxicity hazard (leadin@€&lL), so
systemic effects and/or no dose-response no acute/short-term DNEL was derived. See

information available discussion below.
Acute - local |Dermal No-threshold effect There is no acute toxicity hazard (leadin@€&lL), so
effects and/or no dose-response no acute/short-term DNEL was derived. See

information available discussion below.
Acute - local |Inhalation No data available: No DNEL derivation. Scientifically unjustifie See
effects testing technically not discussion below.

feasible
Long-term - Dermal No-threshold effect No DNEL derivation. Scientifically unjustifie See
systemic effects and/or no dose-response discussio below.

information available
Long-term - Inhalation No data available: No DNEL derivation. Scientifically unjustifie See
systemic effects testing technically not discussion below.

feasible
Long-term - Oral DNEL (Derived No 7 mg/kg bw/day | NOAEL: 14 See discussion below.
systemic effects Effect Level) mg/kg bw/day

(based on AF of
2)

Long-term - Dermal No-threshold effect No DNEL derivation. Scientifically unjustifie Ssee
local effects and/or no dose-response discussion below

information available
Long-term - Inhalation No data available: DNEL derivation. Scientifically unjustified. See
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EC number: Magnesium Chloride CAS number:

232-094-6 7786-30-3
Exposure Route Descriptor DNEL / DMEL |(Corrected) Most sensitive |Justification
pattern Dose endpoint
descriptor *)
local effects testing technically not discussion below.
feasible

*) The (corrected) dose descriptor starting points have been automatically calculated by multiplying the values of the fields "D(N)MEL" and " Assessment factor" provided
in the Endpoint summary of IUCLID section 7. Toxicological information. It reflects the value after any corrections, e.g. route-to-route extrapolation. See column
"Judtification" for the rationale behind such modifications and the use of assessment factors.
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Discussion
Acute DNEL

There is no acute toxicity hazard (leading to C&q,no acute/short-term DNEL was derived. (Refed@HA
Guidance on IR&CSA R.8 p.16).

For inhalation route, this route is not appropriatteed magnesium chloride is deliquescent, whielams that
it tends to undergo gradual dissolution and liqoeda by the attraction and the absorption of thastare from
the air.

Long term DNEL

Inhalation DNEL

This route is not appropriate indeed magnesiumricidds deliquescent, which means that it tendsndergo
gradual dissolution and liquefaction by the atitacand the absorption of the moisture from the air

Oral DNEL

A long-term oral DNEL for general population waatsrated on the basis of animal and human stuBias.
elaborations are presented below.

On the basis of animal studies

The DNEL is based on a NOAEL from a 96 weeks onadly In this study, groups of 50 male and 50 femal
B6C3F1 mice were given MgCI2, 6H20 at dose levél8,d 5 and 2 % in the diet. The NOAELs for female
and male mice were, respectively 3930 mg/kg bw/@a%o in the diet) and 2810 mg/kg bw/day (2 % in the
diet). These results were corrected to magnesidorida anhydrous: 1830 mg/kg bw/day for female naocel
1309 mg/kg bw/day for male mice.

The overall assessment factor was obtained asasllo

» For interspecies: 7 for allometric scaling factor fnice as compared to humans (for mice and 70okg f
man) and 2.5 for remaining interspecies differences

« For intraspecies: 10 for intraspecies differencethé general population.
No other factors were applied as the quality ofitiiermation was good and consistency.
The derived long term oral DNEL is
1309 /(7 x 2.5 x 10) = 7.5 mg/kgbw/day

On the basis of human studies

The Opinion of the Scientific Committee on Foodtloé European Commission (SCF 2001) summarized 20
different clinical studies on oral uptake of magnascompounds. Considering these clinical studies,SCF

has set a human NOAEL of 250 mg/day for addition@kes (above diatery) based on mild diarrhoea iftlost
sensitive, non-desirable effect following oral adisiration of magnesium occurring at oral dose8&d/365

mg Mg per day, the LOAEL) and the absence of sa@b@ mg Mg per day (NOAEL).

It seems applicable to use data from other easiigvailable magnesium salts for read-across to esigm
chloride, based on the assumption that the firsteesd effect to occur (mild diarrhoea) is triggered
magnesium concentration rather than by an effetiethloride ion.

An overall assessment factor of 2 was obtainedlésAfs:

« For intra-species variability, a factor of 2 wagaypriate. The studies used regard a large number o
subjects including sensitive sub-populations (sashchildren, elderly, pregnant women, patients) but
excluding in particular infants (<4 years). Thistta seems therefore appropriate than 2.
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« For the duration study, the maximum duration isw&gks but the NOAEL is based on a mild, transient
laxative effect, without pathological sequelae, ahhis readily reversible. It seems therefore apipatg
not to assign an extra assessment factor for sludation, although none of the studies covers argbr
exposure time.

» For the quality of data: the different clinical dies were reviewed by an European Commission expert
group. There may be smaller deficiencies in indigidstudies but altogether they present an evidese-
response relationship. It does not seem therefppeogriate to introduce an additional assessmanbifa
for data quality

Assuming a human body weight of 70 kg and convetiedvalue to magnesium chloride, the long-term ora
DNEL of the general population is:

250 mg Mg per day = 981 mg MgCI2 per day
981/ (70 * 2) = 7 mg MgCl2/kg bw/day
Conclusion
Both elaborations (for long-term oral DNEL) gaveeguivalent result:
« 7.5 mg/kg bw/day on the basis of animal studies.
« 7 mg/kg bw/day on the basis of human studies.
These results confirm theread-across between magnesd magnesium chloride.

The final long term oral DNEL for the general popultion is hence7 mg/kg bw/day.

Dermal DNEL

First of all, no information of dose response felahip were available and no adverse effects wbeerved,
for local and systemic effects. Indeed, based aeamxicological studies identified (limit test GB 402 and
in vitro skin irritation EU B46), there are no sstitally or biologically adverse effects inducegd MgCI2. In
addition, the Health Risk Assessment Guidance feral{HERAG, 2006) indicated that the penetratibthe
dermis by dissolved metal cations is generally love. in the range of 0.1 - 1%: this substancguasi not
available for the organisms (by demal route), t@ffects are hence negligible.

In these conditions, a DNEL cannot be elaboratedh® dermal route, except via a route to routeagxtiation.

A route to route extrapolation is proposed for fhystemic effect on the basis of guidance on infdiona
requirements and chemical safety assessment RBNDAEL and the mean oral absorption (250 mg Mg per
day and 35%) defined by the SCF (2001) and thenasti skin absorption defined by HERAG (2006) aexlus

Assuming a human body weight of 70 kg and convetiedvalue to magnesium chloride, the long-term ora
NOAEL:

250 mg Mg per day = 981 mg MgCI2 per day
981/ 70 = 14 mg MgCl2/kgbw/day;
The corrected dermal NOAEL is
= Long term oral NOAEL * Oral absorption / skin abgtion
=14 * 35/1 = 490 mg/kgbw/day

As the oral route, an overall assessment factomdi® appropriate for general population.
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In conclusion:
The long term dermal DNEL for general population is245 mg/kgbw/day.

Otherwise because of the skin behaviour of MgCRryvlow absorption) and the high level of the DNEL
reached, this dermal DNEL was not considered refevadeed for an adult (bodyweight of 70 kg), kxeel of
exposition for a “theoretical” adverse effect is1h® mg per day (of the anhydrite form) for a lorgm
exposition. This exposition is not realistic

6. HUMAN HEALTH HAZARD ASSESSMENT OF
PHYSICO-CHEMICAL PROPERTIES

6.1. Explosivity

Data waiving: see CSR section 1.3 Physico-chemicglerties.

Classification according to GHS

Name: magnesium chloride
Reason for no classification: data lacking

Classification according to DSD / DPD

Classification status: (Magnesium Chloride)
Reason for no classification: data lacking

6.2. Flammability
The available information on flammability is sumisad in the following table:

Table 27. Overview of information on flammability

Method Results Remarks Reference
Methodological detailsEvaluation of results: 2 (reliable with International
are not reported non flammable restrictions) Progrgmme on
Chemical Safety,
Study results: key study (2010)
Ignition on contact with air: no experimental result

Test material (EC
name): magnesium
chloride

Magnesium chloride is reported to be non-flammé8ksurce: ICSC)

This result can be confirmed by the chemical stmgctof MgCI2. Since magnesium is in its most stable
oxidation, the substance is incapable of furthactiens with oxygen.

For water flammability, testing can be waived basadkxperience in handling and use: magnesium iclelds
not flammable
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The following information is taken into account fomy hazard / risk assessment:

Magnesium chloride is non flammable

Data waiving: see CSR section 1.3 Physico-chemicglerties.

Classification according to GHS

Name: magnesium chloride
Reason for no classification (Flammable gasesa l@daking
Reason for no classification (Flammable aerosdisia lacking
Reason for no classification (Flammable liquidgitadacking
Reason for no classification (Flammable solids)adacking

Classification according to DSD / DPD

Classification status: (Magnesium Chloride)
Reason for no classification: data lacking

Justification for classification or non-classificaion:

No classification is proposed since the substasnoen flammable

6.3. Oxidising potential

Data waiving: see CSR section 1.3 Physico-chemicglerties.

Classification according to GHS

Name: magnesium chloride
Reason for no classification (Oxidising gases)adatking
Reason for no classification (Oxidising liquidsatal lacking
Reason for no classification (Oxidising solids)tadecking

Classification according to DSD / DPD

Classification status: (Magnesium Chloride)
Reason for no classification: data lacking
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/. ENVIRONMENTAL HAZARD ASSESSMENT

7.1. Aquatic compartment (including sediment)

7.1.1. Toxicity test results
For the 3 trophic levels, several studies on thartdlerm toxicity are available, and one study is
available for the long-term toxicity to inverteleat

Fishes :

Short-term acute toxicity tests with MgCI2 have mhgmrformed on freshwater fathead minnows
(Pimephales promelas), saltwater Mysid shrimpMysidopsis bahia), salwater sheepshead minnows
(Cyprinodon variegatus), and salwater inland silverside minnowlslefidia beryllina). All the
observed LC50 were higher than 100 mg/L with theedst value obtained for freshwater fathead
minnows Pimephales promelas LC50= 2119 mg/L), andenidia beryllina being the most sensitive
salwater fish (LC50=10968 mg/L).

Invertebrates :

Reliable data are available for the acute and dtieifiects of MgCI2 over a wide range of freshwater
and marine water invertebrates, includidgphnia magna (LC50 = 548 mg/L, EC10= 341 mg/L),
Ceriodaphnia dubia (LC50= 1328 mg/L) andmericamysis bahia (LC50= 3259 mg/L). All reliable
LC50 values were higher than 100 mg Mg/L, with ibwest 48 h LC50 value fddaphnia magna
(548 mg/L), and 832 mg Mg/L for marine invertebgate

Algae :

A GLP guideline study was performed to assess tuteatoxicity of Magnesium Chloride to the
Single Cell Green AlgaeDsmodesmus subspicatus) in a limit test. The 72 h EC50 was found to be
>100 mg/L. No mortalities or adverse effects wented at this concentration: NOEC = 100 mg of
MgCI2/L.

Another literature study (den Dooren de Jongetl&li65) on the toxicity of Magnesium Chloride to
the algal specie€hlorella vulgaris reports a NOEC of 980 mg Mg/L. Finally two otherbpshed
data, reported in the IUCLID Dataset present twG&Et0Scenedesmus subspicatus of 562 and 1195
mg Mg/L. These three last data were not judgethbiled since there was not enough available
information on the test conditions to assess thahiéty.

In conclusion, the lowest values observed for stesrh and long-term studies are related to tests
conducted wittDaphnia magna:

* Short-term : 48h LC50= 548 mg/L

* Long-term: 21d EC10= 321 mg/L

7.1.1.1. Fish
7.1.1.1.1. Short-term toxicity to fish
The results are summarised in the following table:

Table 28. Overview of short-term effects on fish

Method Results Remarks Reference
Pimephales promelas LC50 (96 h): 541 mg/L |2 (reliable with Mount DR, Gulley|
element (meas. (initial)) |restrictions) DD, Hockett JR,
freshwater Garrison TD and
_ LC50 (96 h): 2119.3 mg/L|key study Evans JM (1997)
static test mat. (meas. (initial))
experimental result
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Method Results Remarks Reference

U.S. Environmental Protection Test material (EC

Agency. 1991. Methods for measuring name): magnesium

the acute toxicity of effluents to chloride

freshwater and marine organisms, 4th

ed. EPA/600/4-90/027. Cincinnati,

OH.

Gambusia affinis LC50 (96 h): 4212 mg/L |3 (not reliable) Wallen, L.E.,

element (nominal) Greer, W.C.,

freshwater
static

Data were collected on the toxicity o
86 pure chemicals (including

MagnesiumChloride) to the mosquitg
fish Gambusia affinis.

LC50 (96 h): 16500 mg/L
test mat. (nominal)

f

D

disregarded study
experimental result
Test material (EC

name): magnesium
chloride

Lasater, R. (1957

Menidia beryllina
saltwater
static

EPA OPPTS 850.1075 (Freshwater
and Saltwater Fish Acute Toxicity

LC50 (48 h): 2800 mg/L
element (nominal)

LC50 (48 h): 10968 mg/L
test mat. (nominal)

Test)

2 (reliable with
restrictions)

supporting study
Test material (EC

name): magnesium
chloride

Pillard, D.A.,
DuFresne, D.L.,
Caudle, D., D.,
Tietge, J., E.,
Evans (2000)

Discussion

Relevant information is available on the acutedityiof magnesium compounds to fish.

(i) In total, 2 studies were judged reliable with restriction(Klimisch 2):

Mount et al. (1997) investigated the acute toxia@fyMagnesium Chloride to freshwater fathead
minnow (Pimephales promelas). The 96 h LC50 for Mesigum Chloride was 2119.5 mg/L (or 541
mg of Mg/L). This study was performed following tleandard protocols developed by the
Environmental Protection Agency (EPA, 1991), angstiwvere judged as reliable with restrictions
(No guideline study, but well documented and sdfieatly acceptable)

Pillard et al. (2000) investigated the acute tayicif Magnesium Chloride to saltwater silverside
minnows (Menidia beryllina). The 48 h LC50 for M&gium Chloride was 10968 mg of MgCI2/L

(or 2800 mg of Mg/L). This study was performed daling the standard protocols developed by
the Environmental Protection Agency (EPA, 1991)d ahus were judged as reliable with

restrictions (water characteristics measured btteymorted)

(i) 1 study was unreliable(Klimisch 3)

Wallen et al. (1957) investigated the acute toyioit Magnesium Chloridambusia affinis. The

96 h LC50 for Magnesium Chloride was 16 500 mg @iN2/L (or 4212 mg of Mg/L). This study
was no tperformed following the standard protoeolsf. tests were performed using waters
collected in a highly turbidity farm pond), and shuwere judged not reliable (Relevant
methodological deficiencies)

=> All reliable LGgvalues were higher than 100 mg mg/L, with the ldwe3value forPimephales promelas
of 2119.5 mg of MgCI2/L (Mouret al., 1997).
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The following information is taken into account facute fish toxicity for the derivation of PNEC:

Two reliable studies are available for the acutactty of Magnesium Chloride for freshwater and \sater
fishes:

» The 96 h LC50 of magnesium chloride to Pimephalesnplas was 2119.5 mg of MgCI2/L.
(Mount et al. (1997))

* The lowest LC50 obtained for Menidia beryllina w68 mg MgCI2/L. (Pillard et al. (2000))
Value used for CSA:
e LC50 for freshwater fish: 2119.5 mg/L

» LC50 for marine water fish: 10968 mg/L

7.1.1.1.2. Long-term toxicity to fish

Data waiving

Reason:other justification

Justification: On the basis of column 2 of annexes IX and X, leerga toxicity testing shall be proposed if
chemical safety assessment (CSA) indicates the meeat/estigate further the effects on aquatic oigas,
which is not the case. Because of their widespwadirrence in rocks and iy and its ready solubilit
magnesium and chloride ions are present in nednyagers.

Hence, if Magnesium and Chloride ions are ubiqutiouwater, then long term exposure of fish to nesium
chloride should not be of concern.

Moreover, Long-terntoxicity test on invertebrates (Biesinger et al972) reports a 21 days EC10 (
Daphnia magna reproduction) of 321 mg/L, indicatihgt the substance is not chronically toxic fouatts
invertebrates. Similar results are expected fdr, f8nce shorterm toxicity values for fish and invertebra
are in the same order of magnitude.

7.1.1.2. Aquatic invertebrates
7.1.1.2.1. Short-term toxicity to aquatic invertebates
The results are summarised in the following table:

Table 29. Overview of short-term effects on aquatimvertebrates

Method Results Remarks Reference
Daphnia magna LC50 (48 h): 140 mg/L |2 (reliable with Biesinger, K.E.,
element (Mg) (meas. restrictions) Christensen, G.M
freshwater (initial)) based on: mortality (1972)
key study
static LC50 (48 h): 548.4 mg/L

. test mat. (meas. (initial)) |experimental result
A bioassay procedure was developeghased on: mortality

for Daphnia magna to serve as a Test material (CAS
representative aquatic invertebrate test name): Magnesium
species to evaluate the toxicity of Chloride

selectd inorganic pollutants (includir hexahydrate
MgCI2.6H20).

2010-XX-XX CHEMICAL SAFETY REPORT 62



EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3
Method Results Remarks Reference
The toxicities of various metals to
Daphnia magna were evaluated on the
basis of a 48-hr 50% lethal
concentration (LC50).
Daphnia magna and Ceriodaphnia LC50 (48 h): 225 mg/L |2 (reliable with Mount, D.R.,
dubia element (meas. (initial)) |restrictions) Gulley, D.D.,
based on: mortality Hockett, J.R.,
freshwater supporting study  |Garrison, T.D.,
_ LC50 (48 h): 841.4 mg/L _ J.M., E. (1997)
static test mat. (meas. (initial)) |[experimental result
based on: mortality
U.S. Environmental Protection Test material (EC
Agency. 1991. Methods for measuringCs50 (48 h): 339 mg/L name): magnesium
the acute toxicity of effluents to element (meas. (initial)) |chloride
freshwater and marine organisms, 4thased on: mortality
ed. EPA/600/4-90/027. Cincinnati,
OH. LC50 (48 h): 1328 mg/L
test mat. (meas. (initial))
based on: mortality
Americamysis bahia LC50 (48 h): 832 mg/L |2 (reliable with Pillard, D.A.,
element (nominal) based |restrictions) DuFresne, D.L.,
saltwater on: mortality Caudle, D., D.,
_ supporting study | Tietge, J., E.,
static LC50 (48 h): 3259.2 mg/L Evans (2000)

The study was conducted to evaluat
the toxicity of six major seawater ion
(bicarbonate, borate, calcium,
magnesium, potassium, and sulfate)
the mysid shrimp, Americamysis
bahia, at salinities of 10, 20 and 31%

Mysid shrimp were tested in 100-ml

Five organisms were placed into ead
chamber, three replicates per test
concentration were used. The test
photoperiod was 16:8 h light:dark, a
test temperature ranged from 25 to
278C. Mysid shrimp were fed ,24-h-
old Artemia nauplii (0.1 ml/chambe
three times a day (in order to
discourage cannibalism). The expos
period was 48 h without renewal, an
observations of mortality were made|
daily. The criteria for death were no
visible movement and no response |
prodding with a blunt probe.

glass beakers with a volume of 50 mt

test mat. (hominal) based

Pon: mortality
S

LC50 (48 h): 1705 mg/L
&ement (nominal) based

on: mortality
0

LC50 (48 h): 6679 mg/L
est mat. (nominal) based
[n: mortality

LC50 (48 h): 2650 mg/L
%lement (nominal) based
nd ,

on: mortality

C50 (48 h): 10381 mg/L
est mat. (nominal) based

on: mortality
ure

d

I

(@]

experimental result

Test material (EC
name): magnesium
chloride

Discussion

There is substantial relevant information on theutactoxicity of magnesium compounds to aquatic
invertebrates. In total, 3 studies were judgedbddi with restriction (Klimisch 2).

Reliable data are available on the effect of Mgdl2 range of aquatic invertebrates, including Dégpimagna,

in both freshwater and marine water. All reliabléE). C50 values were larger than 100 mg Mg/L, whib t
lowest 48 h LC50 value for Daphnia magna 140 mglMaf 548.4 mg of MgCL2 / L) for freshwater, and233
mg Mg/L (or 3259 mg of MgCI2/L) for marine invertettes (Americamysis bahia).
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The following information is taken into account f&hort-term toxicity to aguatic invertebrates fog derivation
of PNEC:

» The key study: Biesinger et al. (1972)

 Ten 12+12h old daphnids (Daphnia magna) were pteateach test and control vessel, i. e. 20
animal per concentration test. After 48 h the numdfeanimals in the control and test solutions
that could swim was counted.

* The test was considered as valid when fewer th&ft dfthe animals in the control solutions were
unable to swim, when the pH value was not belowand the measured oxygen concentration was
near-saturation.

e The 48 h LC50 was calculated arithmetically from doncentration/effect ratio.

e Thus calculated 48 h LC50 value for Daphnia magres W40 mg Mg/L (or 548.4 mg of
MgCI2/L).

Value used for CSA:
» EC50/LC50 for freshwater invertebrates: 548.4 mg/L

e EC50/LC50 for marine water invertebrates: 3259 mg/L

7.1.1.2.2. Long-term toxicity to aquatic invertebraes
The results are summarised in the following table:

Table 30. Overview of long-term effects on aquatimvertebrates

Method Results Remarks Reference
Daphnia magna EC10 (21 d): 82 mg/L 2 (reliable with Biesinger, K.E.,
element (meas. (initial)) |restrictions) Christensen, G.M
freshwater based on: reproduction (1972)
key study
semi-static EC10 (21 d): 321 mg/L test

. mat. (meas. (initial)) basegexperimental result
A bioassay procedure was developeg - reproduction

for Daphnia magna to serve as a Test material (CAS
representative aquatic invertebrate test name): Magnesium
species to evaluate the effect of MgCI2 chloride

on the reproduction of Daphnia magha hexahydrate

of selected inorganic substances
(including MgCI2.6H20) .

The study reports a 21 days EC10 of
82 mg Mg/L for the effect of MgClI2
on the reproduction of Daphnia magha
(or 321 mg of MgCI2 /L).

Discussion

Only one study is judged reliable (Klimisch 2) amegorts a 21 day EC10 of 321 mg/L for the effechMafCI2
on the reproduction of Daphnia magna (Biesinger@dstensen, 1972).

This EC10 value is larger than 100 mg/L for frestewanvertebrates, indicating that Magnesium Clleri
showed no long-term toxicity to aquatic invertebgatand is therefore not chronically toxic to aquati

invertebrates.
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Magnesium Chloride

The following information is taken into account fong-term toxicity to aguatic invertebrates foe ttherivation

of PNEC:

The key study: Biesinger et al. (1972)

Five 12+12h old dauphins (Daphnia magna) were pkbas each test and control vessel, i. e. 20
animal per concentration test (4 replicate per entration). At the end of the test, the total numbe
of living offspring produced per parent animal al&t the end of the test was assessed.

The 21 days EC10 was arithmetically calculated frdma concentration/effect ratio. Thus
calculated 21 days EC10 value for Daphnia magna8&aag of Mg/L (or 321 mg of MgCI2/L).

The test was considered as valid when less thandfG¥e animals in the control solutions were
unable to swim, when the pH value was not belowmd the measured oxygen concentration was

near-saturation.

* The 48 h LC50 was calculated arithmetically from tloncentration/effect ratio.

e Thus calculated 48 h LC50 value for Daphnia magmes W40 mg Mg/L (or 548.40 mg of

MgCI2/L).

Value used for CSA:

e ECI10/LC10 or NOEC for freshwater invertebrates: 8L

7.1.1.3. Algae and aquatic plants

The results are summarised in the fo

llowing table:

Table 31. Overview of effects on algae and aquatiants

Method

Results

Remarks

Reference

Desmodesmus subspicatus (algae)
freshwater
static

OECD Guideline 201 (Alga, Growth
Inhibition Test)

EC50 (3 d): > 100 mg/L
test mat. (meas. (geom.
mean)) based on: growth
rate

mat. (meas. (geom. mean
based on: growth rate

1 (reliable without
restriction)

key study

NOEC (3 d): 100 mg/L testexperimental result

)I'est material (EC
name): magnesium
chloride

Detlef Dengler
(2010a)

Chlorella vulgaris (algae)
freshwater
static

The toxicity of a number of salts
(including Magnesium Chloride) to
Chlorella vulgaris. NOEC/LOEC wer
assessed on the basis of the observ
growth rates.

NOEC (90 d): 980 mg/L
element (nominal) based
on: growth rate

NOEC (90 d): 3838 mg/L
test mat. (hominal) based
on: growth rate

B OEC (90 d): 1230 mg/L
Aflement (nominal) based
on: growth rate

LOEC (90 d): 6777 mg/L
test mat. (nominal) based
on: growth rate

3 (not reliable)
disregarded study
experimental result

Test material:
>>>777
Inconsistent
identities: "EC
number" same, but
"CAS name" not
same as in section
1.1<<<

den Dooren de
Jong, L., Roman,
W. (1965)

Scenedesmus subspicatus (new name:
Desmodesmus subspicatus) (algae)

freshwater

EC50 (72 h): 562 mg/L
element based on: biomas

EC10 (72 h): 156 mg/L

4 (not assignable)
s
disregarded study

experimental result

Anon, (1994)
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Method Results Remarks Reference
element based on: biomass
No data Test material (EC
name): magnesium
chloride

Scenedesmus subspicatus (new name:  |EC50 (24 h): 1195 mg/L |4 (not assignable) |Anon, no data

Desmodesmus subspicatus) (algae) element
disregarded study

freshwater
experimental result
No data
Test material (EC
name): magnesium
chloride
Discussion

Effects on algae / cyanobacteria

A GLP guideline study was performed to assess th&eaoxicity of Magnesium Chloride (DENG, 2010)the
Single Cell Green Alg®esmodesmus subspicatus in a limit test (0 -100 mg of MgCI2/L). The 72 ICBO was
found to be >100 mg/L. No mortalities or adverse@t were noted at this concentration: NOEC = @Qof
MgCI2/L.

A further literature study (den Dooren de Jetraj., 1965) which assessed the toxicity of Magnesium fiddo
to the algal specigShlorella vulgaris reports a NOEC of 980 mg Mg/L (or 3838 mg of Mg/(C)2

Two further studies, reported in the IUCLID Datag2200) present two EC50s Ssenedesmus subspicatus of
562 and 1195 mg Mg/L.

The following information is taken into account feffects on algae / cyanobacteria for the derivedibPNEC:

Data is available on the acute toxicity of magnesthloride to algae. No short-term toxicity was etved at
the concentrations tested.

Value used for CSA:

» ECI10/LC10 or NOEC for freshwater algae: 100 mg/L

7.1.1.4. Sediment organisms

Data waiving

Reason:other justification

Justification: According to Section 9.5.1 of REACH Regulation 12006, a longerm toxicity test tc
sediment organisms is required. Howevarchs a study is not justified for Magnesium Chlorifte the
following reasons:

- Magnesium and chloride ions are ubiquitous ine&hgironment and are found naturally in soil, waiad
sediment (Mg in soils/sediments is at a 50th pdileetevel in the range of 0.2:2 %). Magnesium will b
assimilated by species residing in the sedimentiame&cessary to maintain a good chemical balamagils,
water and sediment. The chloride will become pdrttlee chloride cycle and/or be assimilated
microorgamsms and other species that require chloride assaantial substance in their biological syste
processes.

- Natural magnesium minerals are quite soluble, aoddifferences in bioavailability between natt
magnesium sources and anthropogenic added magnastumot expectable.

Due to the natural occurrence of Magnes chloride in the environment, it is expectedtthMagnesiun
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chloride would not be toxic to sediment organisnmsl dence, londgerm toxicity tests are scientifical
unjustified.

Discussion

According to Section 9.5.1 of REACH Regulation L2006, a long-term toxicity test to sediment orgars is
required. However, such a study is not justifiedMmgnesium Chloride for the following reasons:

* Magnesium and chloride ions are ubiquitous in theirenment and are found naturally in soil,
water and sediment (Mg in soils/sediments areHith percentile level in the range of 0.9-1.2 %).
Magnesium will be assimilated by species residmghe sediment and is necessary to maintain a
good chemical balance in soils, water and sedinidrg.chloride will become part of the chloride
cycle and/or be assimilated by microorganisms atieerospecies that require chloride as an
essential substance in their biological systenségsses.

» Natural magnesium minerals are quite soluble, amdifferences in bioavailability between
natural magnesium sources and anthropogenic addgdesium are not expected.

Due to the natural occurrence of Magnesium chlofidghe environment, it is expected that Magnesium
chloride would not be toxic to sediment organisnm&l d&ence, long-term toxicity tests are scientifical
unjustified.

7.1.1.5. Other aquatic organisms

No data are required.

7.1.2. Calculation of Predicted No Effect Concentridon (PNEC)
7.1.2.1. PNEC water

Table 32. PNEC water

PNEC Assessment Remarks/Justification
factor
PNEC aqua 100 Extrapolation method: assessment factor
(freshwater): 3.21
mg/L The lowest chronic EC10 is 321 mg/l for Daphnia magin assessme

factor of 100 has been used since data are awailiadyh a wide
selection of species covering the three taxonomaogs for the acute
toxicity and one taxonomic group (invertebrates)tfe chronic toxicity

PNEC aqua (maring 1000 Extrapolation method: assessment factor
water): 0.32 mg/L

The lowest chronic EC10 is 321 mg/l for Daphnia magin assessme
factor of 1000 has been used since data are aleaftalon a wide
selection of species covering three taxonomic gsdapthe acute
toxicity and one taxonomic group (invertebrates)tfe chronic toxicity

PNEC aqua 100 Extrapolation method: assessment factor
(intermittent
releases): 5.48 mg/l. The PNECaqua-intermittent was derived by applicatiban assessmepnt

factor of 100 to the lowest L(E)C50 of the 7 L(EC&vailable (548 mg
of MgCI2/L, Biesinger etal., 1972).
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7.1.2.2. PNEC sediment
Table 33. PNEC sediment

PNEC Assessment Remarks/Justification
factor
PNEC sediment Extrapolation method: partition coefficient
(freshwater): 288.9
mg/kg sediment dw The PNEC sediment was derived from the PNEC watieiguthe

equilibrium partitioning method. The following Impparamaters were
used : Fsolid = 0.2m3/m3 ; Foc = 5% ; Koc = 4680r&tcase) ;
RHOsolid 2500 ; RHOsed = 1300.

PNEC sediment Extrapolation method: partition coefficient

(marine water):

28.89 mg/kg The PNEC sediment was derived from the PNEC watieguthe
sediment dw equilibrium partitioning method. The following Impparamaters were

used : Fsolid = 0.2m3/m3 ; Foc = 5% ; Koc = 468Rddc (worst case)
RHOsolid 2500 ; RHOsed = 1300.

7.2. Terrestrial compartment

7.2.1. Toxicity test results

Short-term and long-term toxicity tests to terr@smwrganisms (macoorganisms, plants, microoganisings...)
are required. However, such studies are not jadtifior Magnesium Chloride for the following reasons

e Magnesium and chloride ions are ubiquitous in thidrenment and are found naturally in soil, water
and sediment (Mg in soils/sediments is at a 50thepdile level in the range of 0.9-1.2 %). Magnasiu
will be assimilated by species residing in the aoill is necessary to maintain a good chemical balan
in soils, water and sediment. The chloride will tv@me part of the chloride cycle and/or be assinmdlate
by microorganisms and other species that requileridie as an essential substance in their bioldgica
systems/ processes.

« Natural magnesium minerals are quite soluble, andiSerences in bioavailability between natural
magnesium sources and anthropogenic added magnastumot expected.

For these reasons, it is expected that Magnesilonidé would not be toxic to soil organisms and ¢eershort-
term and long-term toxicity tests to terrestriajamisms are scientifically unjustified.

7.2.1.1. Toxicity to soil macro-organisms

Data waiving

Information requirement: Toxicity to soil macro-organisms except arthropods
Reason:other justification

Justification: According to Section 9.4.1 and 9.4.4 of REACH Ratjah 1907/2006, short-term and long-
term toxicity tests to terrestrial macroorganismecépted arthrags) is required. However, such a stud
not justified for Magnesium Chloride for the follovg reasons:

- Magnesium and chloride ions are ubiquitous ingheironment and are found naturally in soil, wated
sediment (Mg in soils/sediments are at a 50th pitedevel in the range of 0.9:2 %). Magnesium will b
assimilated by species residing in the soil andeisessary to maintain a good chemical balanceiis,
water and sediment. The chloride will become pdrttree chloride cycle and/or bassimilated b
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microorganisms and other species that require icldas an essential substance in their biologigstems,
processes.

- Natural magnesium minerals are quite soluble, smddifferences in bioavailability between nat
magnesium sources and anthropogenic added magnastumot expected.

Due to these reasons, it is expected that Magnesilmnide would not be toxic to soil organisms dreshce
short-term and long-term toxicities test to temiasimacroorganisms (excepted arthropods)smientifically
unjustified.

Information requirement: Toxicity to terrestrial arthropods
Reason:other justification

Justification: According to Section 9.4.1 and 9.4.4 of REACH Ratjah 1907/2006, short-term and long-

term toxicity tests to terresttiarthropods is required. However, such a studyoisjustified for Magnesiur
Chloride for the following reasons:

- Magnesium and chloride ions are ubiquitous ingheironment and are found naturally in soil, wated
sediment (Mg in soils/sediments are at a 50th mitedevel in the range of 0.9:2 %). Magnesium will b
assimilated by species residing in the soil andeisessary to maintain a good chemical balanceils,
water and sediment. The chloride will become pdrtthee chloride cycle atior be assimilated t
microorganisms and other species that require icldas an essential substance in their biologigstems,
processes.

- Natural magnesium minerals are quite soluble, smddifferences in bioavailability between nat
magnesium sources and anthropogenic added magnastumot expected.

Due to these reasons, it is expected that Magnesilonide would not be toxic to soil organisms deshce
short-term and long-term toxicitys test to terrias@rthropods are scientifically unjustified.

7.2.1.2. Toxicity to terrestrial plants

Data waiving

Reason:other justification

Justification: According to Sections 9.4.3 and 9.4.6 of REACH Ratipn 1907/2006, short-term and long-
term toxicity tests to terrestrial plants is reqdir However, such a study is not justified for Magnes
Chloride for the following reasons:

- Magnesium and chloride ions are ubiquitous inehgironment and are found naturally in soil, waad
sediment (Mg in soils/sediments are at a 50th pifedevel in the range of 0.9:2 %). Magnesium will b
assimilated by species residing in the soil anteisessary to maintain a good chemical balanceilisy seater
and sediment. The chloride will become part ofchieride cycle and/or be assimilated by mimganisms an
other species that require chloride as an essefiiestance in their biological systems/ processes.

- Natural magnesium minerals are quite soluble, aaddifferences in bioavailability between natt
magnesium sources and anthropogenic added magnastumot expected.

Due to these reasons, it is expected that Magneshlonide would not be toxic to soil organisms dmhce
short-term and long-term toxicitys test to terri@bfplants are scientifically unjustified.
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7.2.1.3. Toxicity to soil micro-organisms

Data waiving

Reason:other justification

Justification: According to Section 9.4.2 of REACH Regulation 12006, a study is required to investig
the effects on soil microorganisms. However, sucdtualy is not justified foMagnesium Chloride for tt
following reasons:

- Magnesium and chloride ions are ubiquitous inehgironment and are found naturally in soil, waad
sediment (Mg in soils/sediments are at a 50th pifedevel in the range of 0.9-1.2 %). Magnesiuiiti e
assimilated by species residing in the soil anteisessary to maintain a good chemical balanceilisy seater
and sediment. The chloride will become part ofchieride cycle and/or be assimilated by microorgars anc
other species that require chloride as an esseutistance in their biological systems/ processes.

- Natural magnesium minerals are quite soluble, aaddifferences in bioavailability between natt
magnesium sources and anthropogenic added magnastumot expected.

Due to hese reasons, it is expected that Magnesium cklavimlld not be toxic to soil microorganisms i
hence, short-term and long-term toxicities tesetoestrial microorganisms are scientifically unifiesd.

7.2.1.4. Toxicity to other terrestrial organisms

No data are required.

7.2.2. Calculation of Predicted No Effect Concentrtzon (PNEC soil)

Table 34. PNEC soil

PNEC Assessment Remarks/Justification
factor
PNEC soil: 662.77 Extrapolation method: partition coefficient
mg/kg soil dw

The PNEC soil was derived from the PNEC water ustiegequilibrium
partitioning method. The following Imput paramatessre used : Fsolig
=0.6m3/m3; Foc = 2% ; Koc = 11700 L/Kgoc (worase) ; RHOsolid
2500 ; RHOsed = 1700.

7.3. Atmospheric compartment

No data are available and is not required under REA
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7.4. Microbiological activity in sewage treatment gstems

7.4.1. Toxicity to aquatic micro-organisms
The results are summarised in the following table:

Table 35. Overview of effects on micro-organisms

Method Results Remarks Reference
activated sludge of a predominantly [EC50 (3 h): > 900 mg/L |1 (reliable without |Detlef Dengler
domestic sewage test mat. (hominal) based |restriction) (2010b)

on: respiration rate
freshwater key study
static experimental result
OECD Guideline 209 (Activated Test material (EC
Sludge, Respiration Inhibition Test) name): magnesium
chloride
Vibrio fisheri EC50 (15 min): 5.1 mg/L |3 (not reliable) Newman, M.,
element based on: McCloskey, J.
freshwater bioluminescence disregarded study |(1996)

EC50 (15 min): 20 mg/L |experimental result
test mat. based on:

bioluminescence Test material (EC
name): magnesium
chloride
Photobacterium phosphoreum EC50 (30 min): 9266 mg/Ll4 (not assignable) |ANON (1994)
element
German Standard methods for the disregarded study
analysis of water and sludge ; bio- |EC50 (30 min): 23968
assays (group L) ; determination of thrag/L element experimental result
effect of the inhibitory effect of waste _
water on the light emission of Test material (EC
Photobacterium Phoshoreum (L34). nﬁlm(?()ji magnesium
chloride

Discussion

An Activated Sludge, Respiration Inhibition (ASR#gst has been performed on Magnesium Chloride in
accordance with GLP and OECD 209.

No short-term toxicity to microorganisms was obserat the concentration tested (12 -900 mg/L).

Hence, the effect of the test material on the raipn of activated sewage sludge micro-organismeq 3-
Hour EC50 of greater than 900 mg/L. The No Obseiitfdct Concentration (NOEC) after 3 hours exposure
was 900 mg/L.

The following information is taken into account feffects on aquatic micro-organisms for the derdrabf
PNEC:

An Activated Sludge, Respiration Inhibition Tessttbas been performed on magnesium chloride acupidi
OECD 209.

Value used for CSA:

e ECI10/LC10 or NOEC for aquatic micro-organisms: a@g/L
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7.4.2. PNEC for sewage treatment plant

Table 36. PNEC sewage treatment plant

Value

Assessment
factor

Remarks/Justification

PNEC STP: 90 mg/

110

Extrapolation method: assessment factor

The EC50 for STP micro-organisms is >900 mg/L, witNOEC

reported to be 900 mg/L. The PNEC for STP micrcaaigms is derive
by applying an assessment factor of 10 to the NOEE.PNEC for ST}
is therefore equal to 90 mg/L.

7.5. Non compartment specific effects relevant fdhe food chain
(secondary poisoning)

7.5.1. Toxicity to

Data waiving

birds

Information requirement: Toxicity to birds

Reason:other justification

Justification: According to Section 9.6.1 of REACH Regulation 12006, a longerm or reproductiv
toxicity study in birds is required. However, suchtady is not justified for magnesium chloride foe
following reasons:

Comprising about 0.1 % of a bird's weight, magnmsis one of the predominant mineral in the b
Magnesium is used for bone fornwat, egg shell production and blood clotting. Mast the body'
magnesium is found in the skeleton where it conesrabout 2 % of the weight of the dried bone.

For this reason, magnesium is generally considaseain essential element for birds, justifythat toxicity
tests to birds are scientifically unjustified.

7.5.2. Toxicity to

mammals

No data are available and is not required under REA

7.5.3. Calculation of PNECoral (secondary poisonirg

Table 37. PNEC oral

O

U

PNEC

Assessment
factor

Remarks/Justification

No potential for
bioaccumulation

Magnesium Chloride dissociates into the magnedilg@+ and chloride
Cl- ions at environmental pH. These are essemttialliving organisms
(flora and fauna) and their intracellular and exteflular concentrations

are actively regulated. Bioaccumulation is thusexqtected.
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7.6. Conclusion on the environmental hazard assesent and on
classification and labelling
Environmental classification justification

Magnesium Chloride is not classified as dangerougife environment under the CLP regulation 1272320
and the Directive 67/548.

General discussion

In accordance with the “Guidance on informationuisgments and chemical safety assessment, Chafdi@t:R

e an AF of 100 is applied to the long-term toxicigive EC10 (321 mg/L) for the derivation of the
freshwater PNECgya.

* an AF of 1000 is applied to the long-term toxiorglue EC10 (321 mg/L) for the derivation of the
marine water PNEGua.

e an AF of 100 is applied to the lowest short-terxidity value LC50 (548 mg/L) for the derivation
of the intermitent release PNE£.

8. PBT AND VPVB ASSESSMENT
8.1. Assessment of PBT/vPvB Properties

As explained before, Magnesium Chloride is an iaaig substance quite soluble in contact with wated, that
immediately dissociate into ions ¥fgand CI :

MgCl, — Mg®* + Cr

The relevant PBT (persistent, bioaccumulative, dpxiriteria according to the REACH regulation ate t
corresponding properties of Magnesium Chloridecarapiled in the following Table:
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Table 38 : PBT and vPvB criteria and the corresponithg properties of Magnesium Chloride.

Criterion PBT criteria VvPVB criteria Magnesium Criterion
Chloride fulfilled?
P Half-life in marine water > 60 d, or Half-life in marine, Not relevant for no
half-life in fresh- or estuarine water > fresh or esturarine watgr ~ Magnesium
40 d, or >60d, or Chloride (inorganic
half-life in marine sediment > 180 d salt which
e or : Half-life in marine : imm_ediat_ely .
half-life in fresh- or estuarine water fresh L dissociates into its
sediment > 120 d, or rg_s or estusrgrcljne ions Md* and Cl)
half-life in soil > 120 d sediment > 180 d, or
Half-life in soil > 180 d
B BCF > 2000 BCF > 5000 Not relevant as no
Magnesium and
Chloride ions are
essentials elements
which are
bioregulated
(homeostatic
mechanismh
T Long-term NOEC for marine or Not relevant : no
freshwater organisms < 0.01 mg/| Magnesium
Chloride is not
classified as a toxig
substance for the
environment
T CMR n.a. Not classified as no
CMR
T Other evidence of chronic toxicity, as n.a. Not classified as T, no
identified by the classifications: T, R48, or Xn, R48
R48, or Xn, R48 according to according to
Directive 67/548/EEC Directive 67/548/E
EC
8.1.1. Persistence Assessment

The table demonstrates that the substance MisChot fulfil the P or vP criteria.

8.1.2. Bioaccumulation Assessment

The table demonstrates that the substance MisChot fulfil the B or vB criteria.

8.1.3. Toxicity Assessment

The table demonstrates that the substance MiyChot fulfil the criteria for T classification.

8.2. Summary and overall conclusions on PBT or vPvBroperties

A substance is identified as a PBT substance fiilitls all three PBT criteria described above. Elethe
substance MgGldoes not fulfil the P, B and T criteria. Thereftine substance cannot be classified as PBT.
A substance is identified as a vPvB substancdiifils both vPvB criteria described above. Tharl the B

criteria are not fulfilled for MgGl

2010-XX-XX

CHEMICAL SAFETY REPORT

74




EC number: Magnesium Chloride CAS number:
232-094-6 7786-30-3

8.2. Emission Characterisation

Magnesium Chloride is neither a PBT nor a vPvB tarxe. Accordingly, an Emission Characterisatiodeun
Section 4.2 of Annex | is not required.

9. EXPOSURE ASSESSMENT AND RISK
CHARACTERISATION

As the substance Mgg£ldoes not meet the criteria for classification asmgkrous according to Directive
67/548/EEC or Regulation 1272/2008 and is not assess being a PBT or vPvB substance, an exposure
assessment and a risk characterisation have notdeetormed.
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