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PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE ASA
CMR CAT 10R 2,PBT, VPVB OR A SUBSTANCE OF AN
EQUIVALENT LEVEL OF CONCERN

Substance name: Disodium tetraborate, anhydrous
EC number: 215-540-4
CASnumber: 1330-43-4

In addition, the proposal covers substances / hgsnaith the following CAS numbers which are
covered by the EINECS entry of anhydrous form:

CAS number 12179-04-3: Disodium tetraborate pemtedtg, [CAS name: boron sodium oxide
(BsN&Oy), pentahydrate]

CAS number 1303-96-4: Disodium tetraborate decatgdfCAS name: Borax (Bla,0;.10H,0)]
and the following substance with EC number 235-84ihd CAS number 12267-73-1:
Tetraboron disodium heptaoxide, hydrate [CAS naBogon sodium oxide (BNaO;), hydrate]

» Itisproposed to identify the substance as a CMR according to Article 57 (c).

Summary of how the substance meets the CMR (Cat 1 or 2), PBT or vPvB criteria or is
considered to be a substance giving riseto an equivalent level of concern

This dossier covers disodium tetraborate anhyd(@4#sS 1330-43-4) and the hydrates disodium
tetraborate pentahydrate (CAS 12179-04-03), disnodietraborate decahydrate (CAS 1303-96-4)
and tetraboron disodium heptaoxide, hydrate (CAZT2/3-1). In aqueous solution, the hydrates
form the same substances as disodium tetraboraigliaous and are therefore comparable in their
toxicological properties.

The harmonised classification according to Regoat{(EC) No 1272/2008 as amended by
Regulation (EC) No 790/2009 (Annex VI, part 3, T&Bl1l) of disodium tetraborate (anhydrous,
pentahydrate and decahydrate forms) and tetralwbsodium heptaoxide, hydrate is:

Toxic to reproduction, Repr.1B, H360FD.

The classification of disodium tetraborate (anhydropentahydrate and decahydrate forms) and
tetraboron disodium heptaoxide, hydrate accordm@adrt 3 of Annex VI, Table 3.2 (the list of
harmonised classification and labelling of hazasd@mwbstances from Annex | to Directive
67/548/EEC) of Regulation (EC) No 1272/2008 as atedrby Regulation (EC) No 790/2009 is:

Toxic for reproduction, Repr. Cat 2, R60-61.
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The disodium tetraborate in all three forms, anbydr pentahydrate and decahydrate, and
tetraboron disodium heptaoxide, hydrate is meetiggcriteria of Article 57 (c) of the REACH
regulation.

Registration number (s) of the substance or of substances containing a given
constituent/impurity or leading to the same transformation or degradation products:

No registration dossiers for the substances wdregted to ECHA by the publication date of this
dossier flarch 2010).



ANNEX XV — IDENTIFICATION OF SVHC

PART |

JUSTIFICATION
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1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES
11 Name and other identifiers of the substance
Three disodium tetraborates are covered by the EINry of the anhydrous form:
Disodium tetraborate anhydrous, CAS number 133@:4£C number 215-540-4
Disodium tetraborate pentahydrate, CAS 12179-04-3
Disodium tetraborate decahydrate, CAS 1303-96-4.

This dossier covers also the substance with thend@ber 235-541-3, Tetraboron disodium
heptaoxide, hydrate, CAS number 12267-73-1.
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EC number:

215-540-4

235-541-3

CAS number:

1330-43-4

12179-04-3

1303-96-4

12267-73-1

Chemical name:

Disodium tetraborate,
anhydrous;

boric acid, disodium salt

Disodium tetraborate
pentahydrate;

borax pentahydrate

Disodium tetraborate
decahydrate;

borax decahydrate

Tetraboron disodium
heptaoxide, hydrate

Disodium tetraborate

Disodium tetraborate

Tetraboron disodium

IUPAC name: Disodium tetraborate
anhydrous pentahydrate decahydrate heptaoxide, hydrate
Synonyms: Anhydrous borax; Sodium  [Borax 5-mol; Sodium borate Borax; Sodium tetraborate [Na,B4O,xH,0O

tetraborate; Boron sodium
oxide (B:INaxOv); Boric acid
(H2B40Ov), disodium salt;
Sodium borate, Borax, fused

(NaB4Os(OH)4) trihydrate;
Sodium tetraborate
pentahydrate; Boron sodium
oxide (B:INaOr), pentahydrate
Boric acid (HB4Oy), Disodium
salt, pentahydrate

decahydrate; Borax
decahydrate; Sodium biborat
decahydrate; Sodium
pyroborate decahydrate; Bor¢
sodium oxide (BNaOv),
decahydrate; Boric acid
(H2B40Ov), Disodium salt

decahydrate

Boric acid (HB40Oy), disodium
salt, hydrate; Boron sodium
pxide (BN&a,Oy), hydrate

decahydrate; Tetrasodium sa|ts,

Index number in Annex
VI of the CLP Regulation

005-011-00-4

005-011-02-9

005-011-01-1

005-011-00-4

IDENTIFICATION OF SVHC
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1.2 Composition of the substance

EC number: 215-540-4 - 235-541-3

CASnumber: 1330-43-4 12179-04-3 1303-96-4 12267-73-1

EC name: Disodium tetraborate, |Disodium tetraborate |Disodium tetraborate decahydrgTetraboron disodium heptaoxids

anhydrous;

pentahydrate;

boric acid, disodium sdbrax pentahydrate

borax decahydrate

hydrate

IUPAC name: Disodium tetraborate |Disodium tetraborate |Disodium tetraborate decahydrafetraboron disodium heptaoxids
anhydrous pentahydrate hydrate

Molecular formula: Na,B4O- Na,B407+5H,0 Na,B407210H,0 Na;B4O72xH,0O

M olecular weight range: 201.22 291.35 381.37 201.22 + x «18.02

Typical concentration (% w/iw) 100 100 100 No informatior

D

D
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13 Physico-chemical properties

The physico-chemical properties for tetraboron disam heptaoxide, hydrate are considered hereinetaldscribed by the physico-chemical
properties for the pentahydrate (CAS 12179-04-8)the decahydrate (CAS 1303-96-4) forms of disodietraborate.
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Disodium tetrabor ate anhydr ous

REACH ref | Property Value Comment/reference
Annex, §
Vil, 7.1 Physical state at 20°C and White, crystalline,
101.3 kPa odourless solid
VIl, 7.2 Melting/freezing point 737°C Cordia JAal. (2003b) cited in Austria 2008
Vi, 7.3 Boiling point Not required Melting poinsi>300°C
VII, 7.5 Vapour pressure Not required Melting past-300°C
VI, 7.7 Water solubility (mg/L) 27.0+2.7g/Lao + The water solubility for disodium tetraborate antouds as such cannot be determined
0.5°C because the substance is converted into boridbacate upon dissolution in water:
Derived from studies | NaB4O; + 7 H,O — 2 NaB(OH), + 2 B(OH).
with the pentahydrate | The water solubility found will be the water sollitlyi for boric acid in the presence of
and decahydrate sodium ions. The water solubility for disodium édtorate anhydrous is equal to an
equivalent amount of disodium tetraborate pentadtgdor disodium tetraborate
decahydrate. Cordia J& al. (2003b and c) cited in Austria, 2008.
VIl, 7.14 Granulometry ¢h= 210 — 85Qum Disodium tetraborate anhydrous is sold in bo#ingftar and powder forms. The range
given here describes both granular and powder gtedu
VIl, 7.16 Dissociation constant Boric acid is a lisw | The dissociation constant for disodium tetraboasieydrous as such cannot be determined
acid (hydroxide ion because disodium tetraborate anhydrous is convetiedboric acid/borate upon
acceptor) rather than a dissolution in water: N#8,0; + 7H,O — 2 NaB(OH), + 2 B(OH}.
Brgnsted acid (proton | The dissociation constant found will be the disatieh constant for boric acid in the
donator). For this presence of sodium ions.
purpose the formula fof At low boron concentrations (B0.025 M), the following equilibrium is found:
boric acid is best B(OH); + 2H,0 «> [B(OH),]” + HO"
written as B(OH). pKa = 9.0 at 25°C
PKa =9.0at25°Cfor | atthese concentrations, boric acid exists as wodiated boric acid B(Okjt pH < 5,
boric acid in dilute whereas at pH > 12.5, the metaborate ion -[B(PH)ecomes the main species in solutipn.

solutions only (B<
0.025 M). At higher
boron concentrations,
polynuclear complexes
are formed and several
dissociation/formation
constants apply.

Both species are present at pH 5-12.5 at concemtsaB< 0.025 M.

At higher boron concentrations (B > 0.025 M), anildlgrium is formed between B(OHl)
polynuclear complexes 0f;B5(OH),, BsOs(OH),>, BsOs(OH)s>, BsOs(OH), and
B(OH),. In short: B(OH) < polynuclear anions> B(OH),".

Again at pH<5, boron is mainly present as B(@#&hd in alkaline solution at pH>12.5,
boron is mainly present as B(OH)At in between values (pH 5-12), polynuclear agion
are found as well as B(OHand B(OH) . The dissociation constant depends on
temperature, ionic strength and presence of gronetal ions (Na, K, Cs).

In the presence of metal ions (e.g. Na, Mg, Ca) pair complexes are formed, which
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Disodium tetrabor ate anhydr ous

further reduce the undissociated boric acid comagat:

M™ + B(OH)y <> MB(OH),"*

These ion pair complexes are expected to be préseotutions of disodium tetraborate,
disodium octaborate and buffered solutions of bacid and boric oxide. Ingri N (1963)
cited in Austria 2008.

Disodium tetrabor ate pentahydrate

K is

REACH ref | Property Value Comment/reference
Annex, 8§
Vil, 7.1 Physical state at 20°C and White, crystalline,
101.3 kPa odourless solid
VI, 7.2 Melting/freezing point No melting point can | When disodium tetraborate pentahydrate is heatgdadually loses water of
be defined because of | crystallisation, forming disodium tetraborate antogss, NaB,O;. An endothermal peak is
decomposition of the | observed at 131°C due to the loss of water. Dephase transition, an exothermal pea
substance observed at 524/527°C. The crystal form obBl®, melts at 737°C. Cordia J& al.
(2003b) cited in Austria 2008.
VI, 7.3 Boiling point Not required Melting poinff @isodium tetraborate anhydrous is >300°C
VII, 7.5 Vapour pressure Not required Melting padfidisodium tetraborate anhydrous is >300°C
VI, 7.7 Water solubility (mg/L) 40.06 £ 2.70 g/t A0 | The difference between the determined water sdtul§Cordia JAet al. (2003b)) and the
+0.5°C literature value (35.9 g/L, Mellor (1980)) could &eplained by the fact that the two
35.9 g/L at 20°C protocol methods used in each case were different.
(literature value) Mellor's Comprehensive Treatise on Inorganic andédrktical Chemistry, Volume V
Boron, Part A: Boron-Oxygen Compounds, Longman lasndnd New York, (1980),
ISBN 0-582-46277-0, page 254.
Vil, 7.14 Granulometry ¢h = 460 — 520m
VI, 7.16 Dissociation constant Boric acid is a liew | The dissociation constant for disodium tetrabopstietahydrate as such cannot be

acid (hydroxide ion
acceptor) rather than a
Brgnsted acid (proton
donator). For this
purpose, the formula
for boric acid is best
written as B(OH).

pKa = 9.0 at 25°C for
boric acid in dilute
solutions only (B<

determined because disodium tetraborate pentaleyidrabnverted into boric acid/borate
upon dissolution in water:

Na,B,07-5H,0 + 2H0 — 2 NaB(OH), + 2 B(OH}).

The dissociation constant found will be the disatieh constant for boric acid in the
presence of sodium ions.

At low boron concentrations (8 0.025 M), the following equilibrium is found:
B(OH)3 + 2H20 Ad [B(OH)4] + H30+
pKa =9.0 at 25°C

At these concentrations, boric acid exists as sodiated boric acid B(OHxat pH < 5,

11
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Disodium tetrabor ate pentahydrate

0.025 M). At higher
boron concentrations,
polynuclear complexes|
are formed and several
dissociation/formation
constants apply.

whereas at pH > 12.5, the metaborate ion -[B(DH)ecomes the main species in solution.
Both species are present at pH 5-12.5 at concemtsaB< 0.025 M.

At higher boron concentrations (B > 0.025 M), anidgrium is formed between B(OHl)
polynuclear complexes ofsB5(OH),, B,Os(OH),*, BsOs(OH)s”, BsOg(OH), and
B(OH)4. In short: B(OH) « polynuclear anions> B(OH),".

Again at pH<5, boron is mainly present as B(@&hd in alkaline solution at pH>12.5,
boron is mainly present as B(OH)At in between values (pH 5-12), polynuclear asion
are found as well as B(OkKand B(OH). The dissociation constant depends on
temperature, ionic strength and presence of granetél ions (Na, K, Cs).

In the presence of metal ions (e.g. Na, Mg, Caj pair complexes are formed, which
further reduce the undissociated boric acid coma&ah:

M™ + B(OH), < MB(OH),"*

These ion pair complexes are expected to be préaseatutions of disodium tetraborate,
disodium octaborate and buffered solutions of bacid and boric oxide. Ingri N (1963)
cited in Austria 2008.

Disodium tetrabor ate decahydrate

REACH ref | Property Value Comment/reference
Annex, §
Vil, 7.1 Physical state at 20°C and White, crystalline,
101.3 kPa odourless solid
Vil, 7.2 Melting/freezing point No melting point Cordia JA (2003c) cited in Austria 2008
detected below 1000°(Q
Vil, 7.3 Boiling point Not required Melting poinff @isodium tetraborate anhydrous is >300°C
VIl, 7.5 Vapour pressure Not required Melting padfidisodium tetraborate anhydrous is >300°C
ViI, 7.7 Water solubility (mg/L) 49.74 £ 3.63 g/lt a0 | The difference between the determined water satul§iCordia JA (2003c) cited in Austrid
+0.5°C 2008) and the literature value (47.0 g/L, Mello®80) cited in Austria 2008) could be
47.0 g/L at 20°C explained by the fact that the two protocol methasisd in each case were different.
(literature value) Mellor's Comprehensive Treatise on Inorganic anddrktical Chemistry, Volume V
Boron, Part A: Boron-Oxygen Compounds, Longman losndnd
New York, (1980), ISBN 0-582-46277-0, page 254.
ViIl, 7.8 Partition coefficient -1.53 + 0.05 (22 £ 1°C), Although not required as this is an inorganic

n-octanol/water (log value

substance, an end point has been derived in Cé#d{2003c) Cited in Austria 2008
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Disodium tetrabor ate decahydrate

Vil, 7.14 Granulometry ¢b = 90 — 40@m Disodium tetraborate decahydrate is sold in lgotimular and powder forms. The range
given here describes both granular and powder gtedu
VIl, 7.16 Dissociation constant Boric acid is a liew | The dissociation constant for disodium tetrabodateahydrate as such cannot be

acid (hydroxide ion
acceptor) rather than a
Bragnsted acid (proton
donator). For this
purpose the formula fo
boric acid is best
written as B(OH).

pKa = 9.0 at 25 °C for
boric acid in dilute
solutions only (B<
0.025 M). At higher
boron concentrations,
polynuclear complexes|
are formed and severa
dissociation/formation
constants apply.

determined because disodium tetraborate decahyidrateverted into boric acid/borate
upon dissolution in water:

Na,B40;-10H,O — 2 NaB(OH), + 2 B(OH} + 3H,0.

The dissociation constant found will be the disatieh constant for boric acid in the
presence of sodium ions.

At low boron concentrations (B 0.025 M), the following equilibrium is found:

B(OH)3 + 2H20 Ad [B(OH)4] + H30+

pKa =9.0 at 25°C

At these concentrations, boric acid exists as sodiated boric acid B(ORxat pH < 5,
whereas at pH > 12.5, the metaborate ion -[BPH)ecomes the main species in solutid
Both species are present at pH 5-12.5 at concemtsaB< 0.025 M.

At higher boron concentrations (B > 0.025 M), anidgrium is formed between B(OHl)
polynuclear complexes ofsB5(OH),, BsOs(OH)*, B;O3(OH)s*, BsOg(OH), and

B(OH)4. In short: B(OH) «> polynuclear anions> B(OH),".

Again at pH<5, boron is mainly present as B(@&hd in alkaline solution at pH>12.5,
boron is mainly present as B(OH)At in between values (pH 5-12), polynuclear asiare
found as well as B(OH)nd B(OH). The dissociation constant depends on temperatuf
ionic strength and presence of group | metal iddes K, Cs).

In the presence of metal ions (e.g. Na, Mg, Caj pair complexes are formed, which
further reduce the undissociated boric acid coma&ah:

M™ + B(OH), < MB(OH),"*

These ion pair complexes are expected to be préaseatutions of disodium tetraborate,
disodium octaborate and buffered solutions of bacid and boric oxide. Ingri N (1963)
cited in Austria 2008.

13
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2 HARMONISED CLASSIFICATION AND LABELLING

21 Classification in Annex VI of Regulation (EC) No 1272/2008

Disodium tetraborate anhydrous has index number0QQ500-4 in Annex VI, part 3, Tables 3.1
and 3.2 of Regulation (EC) No 1272/2008 amendeRédxyulation (EC) No 790/2009.

The classification of disodium tetraborate (anhydtopentahydrate and decahydrate forms) and
tetraboron disodium heptaoxide, hydrate accordmgimnex VI, part 3, Table 3.2 (the list of
harmonised classification and labelling of hazasd@mwbstances from Annex | to Directive
67/548/EEC) of Regulation (EC) No 1272/2008 as atedrby Regulation (EC) No 790/2009 is:

Toxic for reproduction, Repr. Cat 2, R60-61.
See Table 2.1 for further details and specific emti@tion limits.

Table 2.1: Classification of disodium tetraborates according to Annex VI, part 3, Table 3.2 of Regulation (EC) No. 1272/2008
amended by Regulation (EC) No 790/2009

Substance CASno Index no Classification Concentration limits
Disodium tetraborate, 1330-43-4 005-011-00-4 Repr. Cat 2, R60-61 Repr2CR60-61
anhydrous C>4.5%

Disodium tetraborate, 12179-04-3 | 005-011-02-9 Repr. Cat 2, R60-61 Repr2CR60-61
pentahydrate C>6.5%

Disodium tetraborate, 1303-96-4 005-011-01-1 Repr. Cat 2, R60-61 Repr2CR60-61
decahydrate C>8.5%

Tetraboron disodium 12267-73-1| 005-011-00-4 Repr. Cat 2, R60-61 Rept2CR60-61
heptaoxide, hydrate C>4.5%

Key:

Repr. Cat 2: Toxic for reproduction in category 2
R60-61: May impair fertility. May cause harm to tineborn child

The harmonised classification of disodium tetrator@nhydrous, pentahydrate and decahydrate
forms) and tetraboron disodium heptaoxide, hydeateording to Annex VI, part 3, Table 3.1 of
Regulation (EC) No 1272/2008, as amended by Reagul@EC) No 790/2009, is:

Toxic to reproduction, Repr.1B, H360FD.
See Table 2.2 for further details and specific eoti@tion limits.

14
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Table 2.2: Classification of disodium tetraborates according to Annex VI, part 3, Table 3.1 of Regulation (EC) No. 1272/2008

amended by Regulation (EC) No 790/2009

Classification Labelling

Hazard Hazard Pictogram, | Hazard fpeqﬂc Conc.
Substance CASno Class and statement | Signal statement | LIMIts

Category Code(s) Word Code(s) M-factors

Code(s) Code(S)
Disodium 1330-43-4 | Repr. 1B H360FD GHS08 | H360FD | Repr. 1B; H360FD:
tetraborate, Dgr C>4.5%
anhydrous
Disodium 12179-04-3| Repr. 1B H360FD GHS08 | H360FD | Repr. 1B; H360FD:
tetraborate, Dgr C>6.5%
pentahydrate
Disodium 1303-96-4 Repr. 1B H360FD GHS08 | H360FD | Repr. 1B; H360FD:
tetraborate, Dgr C>8.5%
decahydrate
Tetraboron 12267-73-1| Repr. 1B H360FD GHS08 | H360FD | Repr. 1B; H360FD:
disodium Dgr C>4.5%

heptaoxide, hydratg

Key:

Repr.1B: Toxic to reproduction
H360-FD: May damage fertility. May damage the umbchild
GHSO08: Health hazard; Dgr: Danger
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3 ENVIRONMENTAL FATE PROPERTIES

Not relevant for this dossier

4 HUMAN HEALTH HAZARD ASSESSMENT

Information on hazard to human health relevant tftg assessment as to whether disodium
tetraborate (anhydrous, pentahydrate and decaleytbahs) and tetraboron disodium heptaoxide,
hydrate meet criteria of Article 57 of the REACH¢gRéation is provided in section 2 of this report

(classification information).

5 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICOCHEMICAL
PROPERTIES

Not relevant for this dossier

6 ENVIRONMENTAL HAZARD ASSESSMENT

Not relevant for this dossier

7 PBT, VPVB AND EQUIVALENT LEVEL OF CONCERN ASSESSMENT

Not relevant for this dossier
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INFORMATION ON USE, EXPOSURE, ALTERNATIVESAND
RISKS

Information on use and exposure is based on data the transitional Annex XV dossier for

disodium tetraborate anhydrous (Austria, 2008) thedreport from RPA (2008) on Assessment of
the risk to consumers from borates and the impapbtential restrictions on their marketing and
use. Information is supplemented by more recera datained from USGS (USGS, 2008).

The term tetraborates covers the disodium tretebsy anhydrous, pentahydrate and decahydrate,
whereas the term “borates” is wider and includgseoric acid and perborates.

According to IMA-Europe (2010), the hydrated forofsdisodium tetraborate are identified by the
CAS numbers for the pentahydrate form (12179-0443) the decahydrate form (1303-96-4)
whereas the CAS number (12267-73-1) covering a&llidrates of disodium tetraborates are not
used by the borate industry. Therefore, informatiorthis section of the dossier includes all the
hydrates of disodium tetraborate.

1 INFORMATION ON MANUFACTURING, IMPORT AND EXPORT

1.1 Manufacturing sites

No manufacture of tetraborates takes place withe@EU. The only manufacturing of borates is
reported to take place in Larderello, Italy, whbrgic acid is produced from geothermal springs.
However, the contribution to the world’s productimiborates is insignificant.

Two facilities within EU: Borax Francais S.A.A. i@oudekerque, France, and Societa Chimica
Larderello in Ravenna, Italy, are refining importettaborates to remove trace levels of impurities.
Also, they manufacture other borates from the irtgabtetraborates.

The oldest known form of boron is the disodiumabtrate decahydrate. It is a naturally occurring
mineral salt mined commercially under the nameatin€he main commercial active deposits of
boron are in Turkey and the USA with smaller deygosi South America, Russia and China. The
Turkish industry is dominated by Eti Mine Works, ialh has mines at several locations in Turkey.
The US industry is dominated by Rio Tinto Boraxhwitining at Boron, California (RPA, 2008).

The hydrated forms (penta and decahydrates) otisotktraborate are manufactured by dissolving
the sodium borate minerals in hot liquid followey fecrystallising. Also production from brine
pumped from salt layers and refined is taking pl@t®GS, 2008). The anhydrous form is produced
from the hydrates.

1.2 Manufacturing volumes

In 2008, the total world production of boron was #illion tonnes, an increase of approx. 7% from
2007 (excludes the US production for which dataeweithhold) (USGS, 2008). The latest
disclosed volume for US production was 1.15 milltmmnes in 2005 and presuming a stable
production size for the US, the global boron prdituncis at a current level of over five million
tonnes per annum (USGS, 2008).

According to Eti Maden (2009) representing the Tahikooron-mining industry, the global boron
market grew significantly in 2008 compared to thevjppous year. The demand for boron products
increased in traditional markets as well as devetppconomies compared to 2007. The increase in
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demand was slow in traditional markets such as @8A Western Europe but high in terms of
annual rate, in the Eastern European and the Asiarkets. It is estimated that global boron
demand in 2008 increased by approx. 8% from 2007.

1.3 Import and export volumes

Tetraborates are not mined within the EU but inguebds raw or refined materials or in the form of
finished products. In the EU, imports and distibatof boric acid and tetraborates are done by
three companies: Eti Mine Works, Rio Tinto Mineralsd Societa Chimica Larderello. Together
the three companies are responsible for more tt&ha 6f the EU supply of these substances
(Austria, 2008).

Data from the Harmonized Commodity Description &utling System (HS) indicates the size of
the import to and the export of borates from the déluntries (see Table 1). However, such trade
data may be connected with considerable uncemtainfilso, it should be noted that the quantities
data in Table 1 cover a range of borates (frommaaterials and refined products) and thus are not
necessarily expressed on the same basis (g@g,d8 boron). The data indicate an annual import of
borates to the EU of 0.6 million tonnes boratesecioyg tetraborates, perborates and other borates
(RPA, 2008). About 59% of the import comes from Ky and 20% comes from the USA. The
remaining part is from elsewhere outside the EUrade between EU member states which is
included in the statistics. The annual quantitgxgborts from individual EU countries is 0.2 million
tonnes corresponding to 37% of the import. Pathefexports from the EU countries is to nearby
countries, i.e. other EU countries.

Table 1 Import and export quantities based on data for 2007 covering borates (raw materials and refined products) (RPA, 2008)

Country Total import Total export
(tonnes per year) (tonnes per year)

Top 5 Importers* 416,163 210,029

EU-27 615,323 227,293

*Top 5 Importers are Belgium, Germany, Netherlai8fsin and France

2 INFORMATION ON EXPOSURE

Uses of tetraborates as wood preservative are aegliunder Directive 98/8/EC concerning the
placing of biocidal products on the market and ¢lposure from this use is not covered in this
report. Furthermore, exposure from uses covereth®youncil Directive 76/768/EEC concerning
cosmetic products is not included here.

21 Uses

Tetraborates have a multitude of different progsrand are used in a variety of different products
and processes. The main industrial uses includssgleeramics, detergents, wood treatment,
insulation fibreglass and various unspecified ume&sh as production of other borate compounds.
An overview of applications of tetraborates is shaow Table 2.
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Table 2 Overview of application of tetraborates (from Austria, 2008). Applications in Italic are from the ‘Final list of borates uses’
prepared by IMA-Europe aisbl (IMA-Europe, 2009a)

Sodium tetraborate | Sodium tetraborate | Sodium tetraborate
anhydrous pentahydrate decahydrate
Glassand glassfibres
Insulation & Textile Fiber Glass X X
Light bulbs X
Photovoltaic solar panels X X X
Borosilicate Glass X X X
Refractories X X X
Ceramics
Glaze and enamels X X X
Frits X X X
Detergentsand cleaners
Soaps X X X
Powder hand soap
Liquid/laundry detergents X X X
Stabilizes enzymes
Bleach X X X
Sodium perborate
precursor
Cleaning products X X X
Additive (e.g. hand, cleaners, polishes waxes X X X
and industrial cleaning compounds)
Personal care products
Cosmetics X X
Lotions, creams &
ointments
Toiletries X
Pharmaceuticals X
Industrial fluids
Metal working fluids X
Lubricants X X
Also used in dry Also used in dry
powdered lubricants| powdered lubricants
Water treatment chemicals X X
Anti-freeze (engine coolant) X X
Wire drawing-dipping bath & lubricants X
Brake fluids X X
Hardening salts X
Metallurgy
Steel and non-ferrous metal production (fluix X X X
agent)
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Sodium tetrabor ate
anhydrous

Sodium tetraborate
pentahydrate

Sodium tetrabor ate
decahydrate

Galvanizing

X

Non-ferro smelting and precious metal
refining

Alloys

Sag formation agent

Metal surface refining

Adhesives

Starch adhesive formulation (corrugated
paper and paperboard)

Casein and dextrin based adhesive

Cardboard / glue

Cobalt carboxylate used in tyres+rubbers

x

Flameretar dant

Cellulose insulation

Wood products

Cotton batting in mattresses/futons

Paper

Other

X | X | X | X

Biocides

Wood preservative

Non-professional remedial products

Professional remedial products

Agriculture

Fertilizers

Other

Abrasives

Cement

Leather tanning

Photographic chemicals

Reagent chemicals

Baltiboard (insulation board)

Production of other borates

Catalyst/inhibitor

Buffer

Buffering agent in formaldehyde resins

pH stabilizer in printing industry

X | X[ X ]| X]|X]|X

Inorganic colour pigmentsin ceramics

Construction materials
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Sodium tetraborate | Sodium tetraborate | Sodium tetraborate
anhydrous pentahydrate decahydrate
Manufacture of non-metallic mineral X
products
Production of plastics, resins, rubbers, X
nylon, elastomers

211 Usevolumes

It is expected that about 20% of the global bopmt&luction is consumed by the EU. This leads to
the consumption figures of the order of 1 millid®0,000 and 140,000 t/a expressed as 0i®; B
and B, respectively (RPA, 2008).

The use volume of tetraborates is 166,346 tonnkesilated as BO; and based on data for 2007.
The use volume of all the tetraborates are repteddsy 5.0% of the anhydrous form, 90.1% of the
pentahydrate form and 4.9% of the decahydrate {@wunstria, 2008).

Table 3 Overview of EU use volumes for the year 2007 (Austria, 2008)

Substance Quantity of substance Quantity given as Part of total sodium
(tonnes) B,0O; (tonnes) tetraborates (%)
Sodium tetraborate, anhydrous 12,151 8,384 5.0
Sodium tetraborate, pentahydrate 305,933 149,907 .1 90
Sodium tetraborate, decahydrate 22,069 8,055 4.9
Total 340,153 166,346 100

Table 4 below shows the division of tetraborateshgyend use application based on data for 2007
(Austria, 2008). The table also includes the petas, which are the main borate compounds
applied in detergency products. Tetraborates aedl uss raw material in manufacturing of
perborates.

The group of “various chemical effects” correspogdio 5% includes miscellaneous unspecified
uses as well as minor uses such as abrasives, tdeaher tanning, photographic chemicals and
reagent chemicals.

Table 4 Overview of end use application of tetraborates (including perborates) (Austria, 2008)

End use of tetraborates Relative part of use (%)
Glass and ceramics 65
Detergency 23
Various chemical effects 5
Biological (agriculture, wood preservation) 4
Flame retardancy 1
Industrial fluids 1
Metallurgy 1
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Data on the 2008 use volume provided by the Eurofdzaates Association, EBA, are shown in
Table 5. The data indicate that the use voluméetétraborates was 340,000 tonnes in 2007 and it
increased to 373,000 tonnes in 2008 (IMA-Europ©920).

EBA estimates that 80% of the borates end up iswoer products, 5% in professional products

and 15% in industrial products and applicationsARZD08).

Table 5 Overview of uses and associated volume for the reference year 2008 (IMA-Europe, 2009b)

Sodium tetraborate | Sodium tetraborate | Sodium tetraborate

Uses anhydrous pentahydrate decahydrate

(tonnes) (tonnes) (tonnes)
Detergents and cleaners (soaps,
liquid/laundry detergents, bleach, cleaning
products) 0 68,114 849
Pharmaceuticals 0 0 55
Glass, glass fibres & refractorfes 12,471 188,098 723
Ceramics (glaze, enamels, frits) 4,155 47,961 14
Metallurgy* (steel & non-ferrous
metal production, metal surface refining ) 588 1,027 753
Industrial fluid$ (metal working fluids,
anti-freeze, lubricants, brake fluids, water
treatment chemicals) 0 3,357 734
Adhesives/glue (starch adhesives
formulation, casein & dextrin based
adhesives, cardboard glue) 0 108 10,044
Flame retardants (cellulose insulation, wo
products, papers, cotton batting in
mattresses/futons) 61 5,871 2,482
Agriculture (fertilizer) 336 14,324 1,159
Chemicals and buffér 0 5,778 2,000
Other Uses 264 1,055 499
Total volume (tonnes) 17,875 335,694 19,312
Total volume (tonnes, expressed a®f 12,334 164,490 7,049

1 sodium tetraborates used as intermediates

2 sodium tetraborates used as intermediates in sppiEations

% sodium tetraborates used as intermediates inytiteesis of other chemicals
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2.1.2 Glassand glassfibres

The function of borates in glass is to lower theltnemperatures, to inhibit devitrification, to
increase the mechanical strength and to increasstarce to thermal shock, water and chemicals in
the final product. Borosilicate glass is used iathesistant glass applications such as halogén lig
bulbs, cookware and Pyrex®.

Borates are used for the production of insulatiot &xtile fibreglass used in e.g. circuit boandd a
surfboards. Borates act as a flux and lower thetingeltemperature, control the relationship
between temperature, viscosity and surface tertsiaptimise the glass fiberization. In insulation
fibreglass, borates impact air trapping to prevesdt loss and absorb infrared radiation adding to
the insulation performance.

The amount of tetraborates used in the productiaiass is approx. 47,000 tonnes per year (RPA,
2008). The amount covers the full range of boratesd in glass (boric acid, boric oxide, borax
pentahydrate, etc.). No information was availabiiehow the quantities are expressed (substance,
B,0O;3, or boron).

2.1.3 Ceramics

Borates are used in ceramic glazes and enameldumbgon of the tetraborates is to initiate glass

formation, reduce glass viscosity to help formingrnaooth surface, reduce thermal expansion to
facilitate a good fit between the glaze or enamih wihe substrate. The use of borates in the
formulations of glazes and enamels allows a widage of clays to be used, increasing productivity
and decreasing energy use. Ceramic frits are booattining chemicals used as a flux in glaze and
clay formulas, containing e.g. silica oxide, cafioxide, sodium oxide and borates that are melted
together and cooled rapidly and then ground to@ iowder (www.continentalclay.com).

2.1.4 Detergents

Sodium tetraborates are used in soaps, in liquiddey detergents and as additive in cleaning
products such as hand cleaners, polishes waxesnagtrial cleaning products. The use of
tetraborates in powdered detergents serves to ealthe cleaning effect. In liquid products, the
tetraborates are used to provide alkaline buffesoften water and boost surfactant performance in
addition to stabilizing enzymes. Furthermore pesbes are used in laundry detergents as bleaching
agent.

Total consumption of boric acid and tetraboratecétigdrate) in liquid detergents is estimated by
HERA (2005) (cited in RPA, 2008) to be 930 tonnesyear given (calculated as boron).
2.1.5 Personal careproducts

In personal care products, the tetraborates ar@ teseontrol growth of bacteria and fungi. The
personal care products are cosmetic creams, skam$p hair shampoos, dyes and gels, eye drops,
bath salts and denture cleaners.

21.6 Metallurgy

Tetraborates are used in the production of steglrmm-ferrous metals, alloys, rare earth magnets
and amorphous metals. The tetraborates are uséidxaagent during the smelting operation to
dissolve metallic oxide impurities so that they dsnremoved with the slag in the steel and non-
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ferrous metal production. The detergency propenfesorates also help to remove oxides, grease
and foreign matter from the metal surface (Aus&(208).
2.1.7 Industrial fluids

Tetraborates are used in metal working fluids, ik#énts and in water treatment chemicals where
they act as corrosion inhibitor and buffer. Otherdtions are freezing point reduction, boiling goin
elevation, lubrication, stabilization of thermal idation, prevention of sludge formation and
reduction in moisture sensitivity (RPA, 2008).

2.1.8 Adhesives

In adhesives based on natural polymeric producis as maize, potato, wheat etc., the tetraborates
are added to increase the viscosity, for a quitdek and better fluid properties.

The function as adhesive is used in the produafaorrugated paper and paperboard.

2.1.9 Flameretardants

Borates are able to suppress a fire by meltingawering the flammable material in a layer of
char, excluding the oxygen from the flame. Cellald#®om wood, cotton and other plant-derived
materials is widely used as insulation material ibig inherently flammable in many of its forms.
Tetraborates are added to cellulose insulationnmaite improve flame retardancy of the cellulose.

The function as flame retardant in corrugated paper paperboards, other pressed boards such as
fibreboards, fabrics and mattresses is mostly gexyby the use of boric acid (Austria, 2008).
2.1.10 Biocides

The tetraborates are used as a protection agaiostl wlestroying organisms. The function is

provided by treating solid wood, engineered woorhgosites and other interior building materials

such as studs, plywood, joist and rafters.

2.1.11 Agriculture

As boron is an essential micronutrient to plante borates are used as fertilisers in order to
enhance crop yields.

2.1.12 Other uses

Other uses of tetraborates are mostly miscellanaaspecified and minor uses such as abrasives,
cement, leather tanning, photographic chemicalsr@agent chemicals.

Borates are furthermore used in fireworks to givggeeen colour and as igniters for various devices
including airbags. Borates are also used in piastis including “slime” products for use as kids
play dough.

Other uses are included in Table 2 as specifigtienTransitional Annex XV dossier on disodium
tetraborates anhydrous (Austria, 2008) and by threfiean boron industry (IMA-Europe, 2009a).
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2.2 Estimated trendsin uses

The overall demand for borates has declined in fiiraver the past 5 years as a result of the
decreasing demand for use of perborates as blaatdgtergents. During the same time, the demand
for borates for use in agriculture and for vitrecagplication such as insulation fibre glass,
borosilicate glass and frits and ceramics has asa@ (Austria, 2008). Comparing data on market
shares for 2005 with data for 2007, a decreasesénfor detergency and cleaning of 7% is seen
(from 26% in 2005 to 19% in 2007). In the same qukithe market share for the application of
borates in glass and ceramics has increased bynd%ha use in agricultural applications increased
by 2%. For the remaining uses, only small changa®ween (Austria, 2008).

According to EBA the demand for borates is expetteshcrease by 2-4% per year over the next
five years. The forecast is based on an increasd@mgand for insulation products to meet climate
change goals and ceramic frits and glaze for timegé upgrading of housing stock throughout the
EU. In addition, the borosilicate industry is exgeny with substantial increases due to demands for
pharmaceutical glass, tubing for heat collectionsolar panels and e-glass (automobile and
infrastructure). Use in agriculture is also expédteincrease substantially. End-uses such as timbe
preservation, metallurgy, flame retardant and cleprare forecasted to grow modestly (RPA,
2008).

The outlook made by USGS (2008) for boron in gdnisrgointing to an increasing demand for
borates within fire retardants as well as in prauncin flat glass, fibreglass and borosilicatesgla
USGS also addresses the rapid developing technaisigig borates such as zinc borates in nano-
form. The technology has been widely used in te&l$i as aerospace, home electrical appliances
and in the light industry where improved fire résige is required.

2.3 EXxposure

In the transitional Annex XV dossier on disodiuntraborate, common occupational sources of
exposure across different industries are considergddischarging, loading, unloading, packaging
of borates into bags, etc. Exposure via consumedymts and indirectly exposure via the
environment of humans are also estimated in thesitianal Annex XV dossier (Austria, 2008).

Exposure of the environment is not consideredimdbssier.

2.3.1 Occupational exposure

Disodium tetraborates are solids at room tempezatarthe industry, they are either used as bulk
materials or solutions. As the tetraborates aretljnbandled as solids (powder), the predominant
route of occupational exposure is inhalation oftdiisn handling. Dermal exposure may also occur
from direct contact with the solid or with liquidentaining tetraborates. Normally, oral exposure is
not considered a significant route of exposure ankmg situations.

Occupational exposure limits (OEL) are not esthlelis at community level but several EU
countries have their own OELs. Table 6 shows armrview of the OELs established by EU
countries. The OELs are given as the Time Weightestage (TWA) for a working day of 8 hours.
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Table 6 OELs established by EU countries (Austria, 2008)

Country/ organisation 8-hr TWA OEL (mg/m®)
(year) Sodium tetraborate Sodium tetraborate Sodium tetraborate
anhydrous pentahydrate decahydrate
Belgium (2007) 2 2 2
Denmark (2008) 1 1 2
France (2008) 1 5
Germany - AGS (2007) 2.1 3 4
Greece (2001) 10 10
Ireland (2007) 1 5
Portugal (2004) 1 5
Spain - INSHT (2006) 1 1 5
Sweden (2007) 2
UK - HSE (2005) 1 1 5

Exposure levels from the practical handling of substance through raw material handling and
industrial and professional handling by downstras®rs have been calculated with EASE. RMMs
were identified for each activity but the effectnss was not determined. Local exhaust ventilation
(LEV) was considered for inhalation, if present,t lgloves were not considered for dermal

exposure.

Table 7 summarises the exposure levels for reatonatrst case as the highest EASE value and
for the typical value as the midpoint of the EASHhge. For each of the addressed activities, the
relevant industry is given in the table.
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Table 7 Summary of occupational exposure levels given as reasonable worst case (RWC) and typical values for the inhalation and dermal route calculated by use of EASE (Austria, 2008)

Tasks Inhalation exposure Dermal exposure
EASE Equivalent to boron | EASE Equivalent to boron
disodium tetraborate disodium tetraborate
tetraborate anhydrous tetraborate anhydrous
(mg/m?) (mg B/m’) (mg/day) (mg B/day)

Discharging borates from ships RwWC 50 10.75 960 206

ging p

Relevant for M/I only Typical 27.5 5.91 528 114

Discharging borates from big bags (800-1200 kg) RWC 5 1.08 960 206

Relevant for glass, glass fibre, cellulose insatgtchemical Typical 3.5 0.75 528 114

synthesis, metallurgy, soap and detergents, fegtdiand the

industrial fluids industries

Loading/unloading borates into/from road tankers RwWC 3.5 0.75 528 114

Relevant for M/I, distributors and DU such as glagass fibre, Typical 2 0.42 96 21

chemical synthesis, ceramics, industrial fluidgmsand detergents,

metallurgy, fertilizers and other industries

Packaging into big bags (1000-1500 kg) RWC 5 1.08 960 206

Relevant for M/I only Typical 35 0.75 926 21

Packaging into 25 kg bags/Discharging 25 kg bagsrilar RWC 4.5 0.97 864 186

Relevant for glass, glass fibre, industrial fluidsstallurgy, Typical 35 0.75 528 114

refractory, industrial cleaning, ceramic frits, ofieal synthesis,

fertilizers, soap and detergents, adhesives arat attustries

Packaging liquid products RWC - - 52 11

Relevant for industrial fluids, buffer, chemicahsfyesis, additives in Typjcal . . 29 6

phenol-formaldehyde resins, corrosion inhibitocgsand

detergents and metal working fluids industries

Cleaning, sweeping RWC 45 9.7 864 151

Typical 10 1.75 192 34

Cleaning, vacuuming RWC 0.5 0.11 86 19

Typical 0.1 0.02 9.6 2.1

Key: RWC: Reasonable worst case; B: Boron
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2.3.2 Consumer exposure

Exposure to tetraborates from consumer products arése from the substances themselves,
preparations or articles containing the substance.

In the report by RPA (2008), the products are gesugepending on type (substance, preparation,
article) and degree of consumer exposure (potefatiadignificant exposure, potential for possible
exposure and minimal potential for exposure). Thedpcts with a significant potential for
exposure to borates include fertilizers, soap/detets and other chemical products.

In the transitional Annex XV dossier on disodiuntrdborates, the different exposure routes are
described for relevant product groups and exposuestimated based on literature information
(Austria, 2008).

2.3.2.1 Glassand glassfibres

Glass wool consists of silicates but may contaiallanamounts of other elements including boron.
Content of boron in glass wool may be in the rafrgen 5 to 12% as B3 (1.5-3.6% as B)
(Austria, 2008).

The level of respirable fibres in residential binlgs, offices and institutions is normally very low
(<0.005 fiber/cm). Therefore, the consumer exposure to tetrabofetes glass wool would only
occur during removal of glass wool insulation andtallation as part of a do-it-yourself home
improvement project. Also, just after installation repair, the concentration of respirable fibres
may increase. The most critical concentration epmable fibres during handling of glass wool was
reported by Jensen, 2007 (cited in Austria, 2008)e& 0.05-1 fiber/cthresulting in a maximum
daily exposure of 0.03-0.06 mg boron based onad vaarking day of 8 hours.

The migration of boron into water, acetic acid,agtbl and olive oil was studied in borosilicate

glass, soda lime silica glass and lead crystalsglaése results from the study showed that in most
cases boron was not detected (detection limit @@8). Only one sample showed migration of

boron from lead crystal glass to water resulting walue of 0.06 ppm (Austria, 2008).

2.3.2.2 Ceramics

The migration of metals including boron has beemdisd from glazed ceramic ware. The
reasonable worst case expose value of boron frazedlceramic ware was estimated to be 0.116
mg B/day with a typical value of 0.017 mg B/day éin, 2008).

2.3.2.3 Detergents

The levels of tetraborates in household cleanimglyets are low (<1% boron). Primary exposure
occurs trough skin contact. Consumer inhalationomfrioquid detergents is not expected as the
tetraborates have negligible volatility at room parature and no spray products exist according to
HERA (2005) (cited in Austria, 2008). No informatias given for inhalation from consumer
handling of powdered detergents.

Dermal exposure of consumers from liquid detergeotsirs by hand laundry washing or laundry
pretreatment. The exposures for these two scenaais been calculated by HERA (2005) (cited in
Austria, 2008) to be 3.44 ugB/person/day and 10B/jpayson/day, respectively, for worst case
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dermal exposure. Occasional misuse of liquid det@gyfor hand dishwashing may result in skin
exposure. The exposure in this worst case scehasdeen estimated to be 2.17 g B/person/day
(Austria, 2008).

2.3.2.4 Personal care products

No information on consumer exposure is availablethe use of tetraborates in personal care
products.

2.3.25 Flameretardants

Cellulose insulation is usually applied by professils. Although it is unlikely that consumers
would apply such insulation themselves, laying singulation into the floors and attics could be
undertaken by consumers as bags of loose insuldésigned for do-it-yourself use are available.
Exposure to the borates through spreading the lowadation by hand (without gloves) and/or
through inhaling/ingesting particles in the airrggaularly if working in confined areas in the roof
space) may undoubtedly occur. However, this isanaggular or routine exercise and this kind of
consumer exposure will be limited to occasionajguis (RPA, 2008). The draft Annex XV dossier
on boric acid prepared by Germany (2009) citesidysbn personal dust monitoring in construction
work, manual installation of cellulose insulatioBased on a documented respirable particle
concentration of 2.75 mg/ms3, an inhalation expofir@.24 mg B/person/day from boric acid can
be calculated. Another 0.15 mg B/person/day derik@® disodium borate decahydrate. A boric
acid concentration of 5% and another 5% of disodbarate decahydrate, 0.3 days exposure time
and an inhalation rate of 33 m3/day were useddtmutation (Germany, 2009).

2.3.2.6 Agriculture

Fertilizers available for consumer use generallytam 0.02% boron as a concentrate solution or
granules. Inhalation exposure from pouring thetdilsolution (approx. 0.2 ppm of boron) in the
garden is not expected. No information is availatwe inhalation exposure from handling the
fertilizer in the granules form.

Dermal exposure is only expected from spill on biaads during use. A reasonable worst case
dermal exposure from fertilizers is calculated éo2pug B/person/day of use and a typical value
would be 0.2 ug B/person/day of use (Austria, 2008)

2.3.2.7 Other uses

Persons taking mineral supplements may have a daifgn intake of 1-10 mg B/person/day
(Austria, 2008).

Exposure of consumers to borates in starch adlses$isae been calculated by RPA (2008). The
exposure scenario is set up for children playinthwiardboard tubes (from kitchen/toilet rolls).
Although exposure from handling would be expectetieé minimal, chewing and/or eating a piece
of tube would be a possibility. Taking 5% boratesthe adhesive and 2% adhesives in the
cardboard and eating 2 g of cardboard/adhesivedwasiult in an uptake of: 2 g x 0.05 x 0.02 = 2
mg of borate (typically borax decahydrate) = 0.28 oron. This is well below the tolerable upper
intake level of 3 mg B/day recommended by EFSA@@ited in RPA) for toddlers (aged 1-3).
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2.3.3 Human exposure via the environment

Boron enters the environment mainly through thetherang of rocks, boric acid volatilization from
seawater and volcanic activities, but to a lesselen¢ also from anthropogenic sources.
Anthropogenic sources include agriculture, refdisel and wood burning, power generation using
coal and oil, glass product industry, use of bardtg consumers and industry, boron processing
industry, leaching of treated wood/paper and selghgige disposal (Austria, 2008).

Boron does not appear to be present in ambieratasignificant levels (Sprague, 1972 cited in
Austria, 2008). Levels of boron concentration inteive been estimated to be <0.5-80 Aghith a
typical value of 20 ng/th Assuming a respiration volume of 20 per day, a respiratory exposure
of 400 ng/day can be calculated.

Boron represents an essential plant micronutriatit & total concentration of 10 mg B/kg in the

earth’s crust. Data on boron concentration in soikhe EU were collected and the concentration in
topsoils ranged between 0.5 and 14.2 mg B/kg. ARPBC value of 5 mg B/kg was derived to

represent the EU level of boron in soil. Incidentahke of soil of 20 mg soil/person/day results in
an intake of 0.1 pg B/person/day (Austria, 2008).

Boron can be released into ground and surface whatengh weathering processes and to a much
smaller extent from anthropogenic sources. Drinkireger is derived from ground water or from
surface water sources. A range of different leeéllsoron in drinking water is reported to be below
0.005 mg B/L and up to 5 mg B/L. A typical value@®# mg B/L and a reasonable worst case of 1.0
mg B/L were estimated. The typical daily intakebofon from drinking water can be estimated to
be 0.8 mg B/person/day assuming a daily intake ldafes per person. The reasonable worst case is
estimated to be 2 mg B/person/day (Austria, 2008).

For mineral waters, boron contents of 0.75 mg/Lgmeand 4.35 mg/L (maximum) have been
determined (references cited in Germany, 2009: RId®&97, cited in BfR (2006a), BfR (2006b)
and EFSA (2004)). Assuming a daily mineral watenstonption of 2 litres per person, boron
exposures of 1.5 mg B/person/day (mean) and 8.B/pgrson/day (maximum) can be calculated.

The largest intake of boron comes from food. Thebaptake via food can vary significantly, due

to individual nutrition behaviour and the origin thie food. The richest sources of boron are fruits,
vegetables, pulses, legumes and nuts. Based oatlite data, the higher mean daily dietary intake
of 1.5 mg B/person/day for adult male and femalgeisved. Applying the TGD method (2003), the

daily dietary intake is 1.94 mg B/person/day (Aiast2008). Boron intakes in adults in the UK

have been estimated by EFSA ((2004) cited in Geym2d09) from analysis of samples from the

1994 Total Diet Study using consumption data fréva 1986/87 Dietary and Nutritional Survey of

British Adults as 1.5 mg B/person/day (mean) aiidn2g B/person/day (97.5 percentile).

The exposure from boron in house dust is considerd¢kde draft Annex XV dossier on boric acid
(Germany, 2009) as house dust represents an agg@gaoron exposure from various sources. In
a representative study on settled dust in 3,28@divooms, a median dust sink rate of 4.52
mg/m?/day and a median boron sink rate of 0.13 p/ldag were determined (Umweltbundesamt,
2001 cited in Germany, 2009). For a 10-kg childestqng 100 mg house dust per day by hand-
mouth contact a worst-case external boron exposti@003 mg B/child/day can be calculated
from these values. The typical case would be ingesif 20 mg house dust per day, leading to an
external boron exposure of 0.0006 mg/child/day.

The most important sources of exposure are fooddan#ing water. The total indirect exposure of
man via the environment including dietary intaken dae estimated to be typically 2.3 mg
B/person/day and up to 3.94 mg B/person/day (Aas2008).
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Table 8 below summarises the consumer exposureass including the exposure from consumer
products and indirect exposure via the environment.
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Table 8 Summary of estimates on consumer exposure levels given as reasonable worst case (RWC), typical values or as mean and maximum values

Consumer product Estimated Unit Route of Comments/assumptions/reference
external exposure
exposureto
humans
Glass wool RwWC 0.06 mg B/person/day Inhalation | Removal and installation of insulation, do-it-yoeifsvork, 8
hours per day, occasionally (Austria, 2008)
Cellulose insulation RwWC 0.15 mg B/person/day latiah Manual installation of cellulose insulation, 8 heper day,
occasionally (Germany, 2009)
Detergents RwWC 0.11 mg B/person/day Dermal Hand laundry washing, laundry pretreatment, misddiguid
Typical 0.06 mg Blperson/day detergent for hand dishwashing (Austria, 2008)
Fertilizers RwWC 0.002 mg B/person/day Dermal Exposure expected from spill on hands during usestfia,
Typical 0.0002 mg B/person/day 2008)
Ceramic RWC 0.116 mg B/person/day Oral Based on the measurement of migration into acetit &se of
Tvpical 0017 ma B/oerson/da ceramic ware for meal once a day/once a week isvaess
yp ' 9B/ 4 (Austria, 2008)
Adhesive RWC 0.23 mg B/person/day Oral Starch adhesive in cardboard, chewing and eatir2ggoby
child (Germany, 2009)
Viathe environment
Ambient air Typical 0.40 p1g B/person/day Inhalatio Typical air value of 20 ng/frand a respiration volume of 20
m/day (Austria, 2008)
Drinking water RWC 2.0 mg B/person/day Oral Daily intake of drinking water of 2 litres (Atria, 2008)
Typical 0.8 mg B/person/da
Mineral water Maximum 8.7 mg B/person/day Oral Daily intake of mineral water of 2 litres (GGgany, 2009)
Mean 15 mg B/person/day
Food Maximum* 2.6 mg B/person/day Oral Intake in adults (Germany, 2009)
Mean 15 mg B/person/day
House dust RWC 0.003 mg B/person/day Oral A 10 kg child ingestif@ § house dust (Germany, 2009)
Typical 0.0006 mg B/person/day A 10 kg child ingesting 20 g house dust (Germa®gD
Soil intake RwWC 0.0001 Inctdeimtake of 20 mg soil (Austria, 2008)

mg B/person/der Oral

Key: RWC: Reasonable worst case; B: Boron; * 9'e&entile
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3 INFORMATION ON ALTERNATIVES

3.1 Glassand glassfibres

The boron content has gradually been reduced fradi9%8 B.O3z by weight to 5%. Furthermore,
boron-free glass fibres are available. In the petida of boron-free glass a different mix of oxides
is used under different heat conditions but bosomat substituted by another additive (RPA, 2008).

The combination of the properties obtained throtighaddition of borates in the glass production is
unique. There are no alternatives to the use oétbsrfor the production of glass suitable for
production of: Heat resistance cookware, glasslpalaoratory ware, LCD screens, solar panels,
optical glass and radiation shielding glass.

By the industry, the borates for use in manufaoturof glass may be regarded as an isolated
intermediate as it is manufactured with the purpggoducing another substance, i.e. glass.

3.2 Ceramicfrits

There are no alternatives for use of borates irptbduction of ceramic frits as well as in glazel an
enamel. By the industry, the borates used for pimduthe ceramic frits may be regarded as
isolated intermediates as the ceramic frits aresidened as a substance. Thus, the borates are
intermediates in the production of frits.

3.3 Detergents

Tetraborate is used to produce perborate, whiasexl as an oxidizing and bleaching agent in
detergent products (and cleaning products). Pramtucif perborates has decreased significantly
over the last ten years due to a replacement oflusogherborates by sodium percarbonates in
detergent products. Percarbonates are technica@bkias alternative to the perborates in many
applications. Some detergents manufacturersagtilly perborates in the detergent products, either
in order to minimise the risks inherent to changimg formula or because their products are sold in
countries with hot and humid climate as the pemmaabe have limited stability in such conditions
(RPA, 2008).

The use of tetraborates to stabilize enzymes udigletergents is critical as no alternatives are
available according to AISE (2008, cited in RPAQZD

3.4 Industrial fluids

Often the borates are used as a multifunctionaltigddin industrial fluids. This increases the
demands for available alternative chemicals orraditeve techniques. In general, for the uses in
industrial fluids no direct alternatives exist witie same high level of performance in addition to
fulfilling the demands on cost effectiveness.

According to downstream users of borates-basedchits, the products cannot be replaced with
the same level of performance and cost efficienaged on their experiences from working on
finding a suitable replacement for these lubricdRBA, 2008).

For buffering action, other buffering systems cawgithe same pH range are available. However,
often the borates have more than one action, egdail action combined with a pH buffering
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action. Having these multifunctional functions, therates may be difficult to replace to obtain
same level of performance.

3.5 Flameretardant

Alternatives for the function as flame retardanté aurrently present. However, for the use of
borates in the cellulose insulation industry, nteralatives have been identified. Cellulose from
wood, cotton and most other plant-derived materglwidely used in the insulation industry, but
cellulose is inherently flammable in many of itsnfo By use of borates in the cellulose insulation
material, the flame retardancy is enhanced (Aus26a8).

3.6 Agriculture

By definition, when a crop is boron-deficient, dtematives to boron exist (RPA, 2008).
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OTHER INFORMATION

A number of compounds related to boric acid, iaridacid itself, boric oxide, sodium borate and
sodium perborate are classified as toxic for repctidn in Category 2/ Repr. 1B.

It is clear from the available data and the knowergistry of borates that in aqueous solutions
inorganic borate salts are likely to produce theateion, B(OH), largely irrespective of the metal
salf. Thus, the toxicity of borates is largely indepemnidof the identity of the solid state borate salts
in question.

The borate ion, B(OH), is the principal anion in solutions of 1:1 alkblorates. Mixtures of
B(OH); and B(OH) appear to form classical buffer systems. Whentemhdil boric acid is added
to borate solutions, polyborates are formed. Thestude the triborate ion, #3(OH),, the

tetraborate ion, [BDs(OH)s*] and the pentaborate ions®s(OH)s. A rapid equilibrium exists
among the various polyborate species in aqueous@ol(Kirk Othmar).

This dossier covers disodium tetraborate anhyd(@4sS 1330-43-4). However, since disodium
tetraborate pentahydrate (CAS 12179-04-03) andddisotetraborate decahydrate (CAS 1303-96-
4) are hydrates of disodium tetraborate anhydrhey, are also addressed in this report. In aqueous
solution, the latter two substances form the sauiestances as disodium tetraborate anhydrous.
Since the presented borates differ only in theioamt of water of crystallisation and contain
disodium tetraborate as a compound, they can gquall be used for many applications.

4 This anion can be produced from a number of difierborate compounds, including triborates, tetrates,
pentaborates, octaborates, metaborates and perb@ikatk Othmar)
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