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CHEMICALS LIMITED

SAFETY DATA SHEET
GILDAURA 22G ELECTROLYTE SALT

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier
Product name GILDAURA 22G ELECTROLYTE SALT

Product number 039019, 039044

1.2. Relevant identified uses of the substance or mixture and uses advised against

Identified uses Plating agents and metal surface treating agents.

1.3. Details of the supplier of the safety data sheet

Supplier PMD CHEMICALS LIMITED
401 Broad Lane
Coventry
CV5 7AX
Tel: 024 7692 0168
stevel@pmdchemicals.co.uk

1.4. Emergency telephone number

Emergency telephone 024 7692 0168 (Mon-Fri 8.30-16.30)

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
Classification (SI 2019 No. 720)

Physical hazards Not Classified

Health hazards Acute Tox. 3 - H301 Acute Tox. 4 - H312 Acute Tox. 4 - H332 Eye Irrit. 2 - H319 Elicitation -
EUH208 Repr. 1A - H360FD

Environmental hazards Aquatic Chronic 2 - H411

Human health Prolonged skin contact may cause redness and irritation.

Environmental The product contains a substance which is toxic to aquatic organisms and which may cause

long-term adverse effects in the aquatic environment.

2.2. Label elements

Hazard pictograms

SO R

Signal word Danger
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Hazard statements

Precautionary statements

Supplemental label
information

Contains

Supplementary precautionary
statements

2.3. Other hazards
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GILDAURA 22G ELECTROLYTE SALT

EUH208 Contains ORGANIC NICKEL SALT. May produce an allergic reaction.
H301 Toxic if swallowed.

H319 Causes serious eye irritation.

H360FD May damage fertility. May damage the unborn child.

H411 Toxic to aquatic life with long lasting effects.

H312+H332 Harmful in contact with skin or if inhaled.

P202 Do not handle until all safety precautions have been read and understood.

P261 Avoid breathing vapour/ spray.

P264 Wash contaminated skin thoroughly after handling.

P280 Wear protective gloves/ protective clothing/ eye protection/ face protection.
P304+P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.
P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.

RCHO002b For professional users only.
EUHO032 Contact with acids liberates very toxic gas.

POTASSIUM CYANATE, DISODIUM TETRABORATE DECAHYDRATE, BORIC ACID,
E.D.T.A disodium salt. dihydrate, GOLD POTASSIUM CYANIDE, ORGANIC NICKEL SALT

P273 Avoid release to the environment.

P301+P310 IF SWALLOWED: Immediately call a POISON CENTER/ doctor.
P302+P352 IF ON SKIN: Wash with plenty of water.

P308+P313 IF exposed or concerned: Get medical advice/ attention.

P312 Call a POISON CENTRE/doctor if you feel unwell.

P337+P313 If eye irritation persists: Get medical advice/ attention.
P362+P364 Take off contaminated clothing and wash it before reuse.

P391 Collect spillage.

P405 Store locked up.

P501 Dispose of contents/ container in accordance with national regulations.

SECTION 3: Composition/information on ingredients

3.2. Mixtures

POTASSIUM CYANATE
CAS number: 590-28-3

15-20%
EC number: 209-676-3

Classification
Acute Tox. 4 - H302
Eye Irrit. 2 - H319

DISODIUM TETRABORATE DECAHYDRATE 5-15%

CAS number: 1303-96-4

EC number: 215-540-4

Classification
Eye Irrit. 2 - H319
Repr. 1B - H360FD
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BORIC ACID
CAS number: 10043-35-3

EC number: 233-139-2

5-15%

Classification
Repr. 1B - H360FD

E.D.T.A disodium salt. dihydrate

CAS number: 6381-92-6

EC number: 205-358-3

5-15%

Classification
Acute Tox. 4 - H332
STOT RE 2 - H373

GOLD POTASSIUM CYANIDE

CAS number: 13967-50-5
M factor (Acute) = 1

EC number: 237-748-4
M factor (Chronic) = 1

1-5%

Classification

Met. Corr. 1 - H290
Acute Tox. 2 - H300
Acute Tox. 2 - H330

Skin Irrit. 2 - H315

Eye Dam. 1 - H318

Skin Sens. 1 - H317
Aquatic Acute 1 - H400
Aquatic Chronic 1 - H410

ORGANIC NICKEL SALT
CAS number: —
M factor (Acute) = 1

M factor (Chronic) = 1

<1%

Classification

Acute Tox. 4 - H302
Acute Tox. 4 - H332
Skin Irrit. 2 - H315
Resp. Sens. 1 - H334
Skin Sens. 1 - H317
Muta. 2 - H341

Repr. 1A - H360D
STOT RE 1 - H372
Aquatic Acute 1 - H400
Agquatic Chronic 1 - H410

The full text for all hazard statements is displayed in Section 16.

SECTION 4: First aid measures

4.1. Description of first aid measures

General information

CAUTION! First aid personnel must be aware of own risk during rescue! Remove affected

person from source of contamination. Get medical attention.
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GILDAURA 22G ELECTROLYTE SALT

Inhalation Move affected person to fresh air at once. Get medical attention. Move affected person to
fresh air and keep warm and at rest in a position comfortable for breathing.

Ingestion Get medical attention immediately. Do not induce vomiting. Never give anything by mouth to
an unconscious person. Remove affected person from source of contamination. Give plenty of
water to drink. Move affected person to fresh air and keep warm and at rest in a position
comfortable for breathing.

Skin contact Remove affected person from source of contamination. Remove contaminated clothing. Wash
skin thoroughly with soap and water. Get medical attention promptly if symptoms occur after
washing.

Eye contact Remove affected person from source of contamination. Remove any contact lenses and open

eyelids wide apart. Continue to rinse for at least 15 minutes. Get medical attention
immediately. Continue to rinse.

4.2. Most important symptoms and effects, both acute and delayed

Inhalation Harmful by inhalation.

Ingestion Toxic if swallowed.

Skin contact Prolonged contact may cause redness, irritation and dry skin.
Eye contact Irritating to eyes.

4.3. Indication of any immediate medical attention and special treatment needed

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media  Use fire-extinguishing media suitable for the surrounding fire.

5.2. Special hazards arising from the substance or mixture

Specific hazards Thermal decomposition or combustion products may include the following substances: Toxic
gases or vapours.

5.3. Advice for firefighters

Special protective equipment Wear positive-pressure self-contained breathing apparatus (SCBA) and appropriate protective
for firefighters clothing.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

Personal precautions Wear protective clothing as described in Section 8 of this safety data sheet.

6.2. Environmental precautions

Environmental precautions Do not discharge into drains or watercourses or onto the ground.

6.3. Methods and material for containment and cleaning up

Methods for cleaning up Do not touch or walk into spilled material. Wear suitable protective equipment, including
gloves, goggles/face shield, respirator, boots, clothing or apron, as appropriate. Collect and
place in suitable waste disposal containers and seal securely. Label the containers containing
waste and contaminated materials and remove from the area as soon as possible. Flush
contaminated area with plenty of water. Inform authorities if large amounts are involved.

6.4. Reference to other sections

Reference to other sections  For personal protection, see Section 8.

SECTION 7: Handling and storage
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GILDAURA 22G ELECTROLYTE SALT

7.1. Precautions for safe handling

Usage precautions Avoid spilling. Avoid contact with skin and eyes. Provide adequate ventilation. Avoid inhalation
of vapours. Use approved respirator if air contamination is above an acceptable level.

7.2. Conditions for safe storage, including any incompatibilities

Storage precautions Store in tightly-closed, original container in a dry, cool and well-ventilated place. Store in
closed original container at temperatures between 5°C and 30°C.

Storage class Toxic storage.

7.3. Specific end use(s)

Specific end use(s) The identified uses for this product are detailed in Section 1.2.

SECTION 8: Exposure controls/Personal protection

8.1. Control parameters

Occupational exposure limits

GOLD POTASSIUM CYANIDE

Long-term exposure limit (8-hour TWA): WEL 5 mg/m3(Sk)
as -CN

WEL = Workplace Exposure Limit.

POTASSIUM CYANATE (CAS: 590-28-3)

DNEL Workers - Inhalation; Long term systemic effects: 25 mg/m?
Workers - Inhalation; Short term systemic effects: 81.8 mg/m?
Workers - Dermal; Long term systemic effects: 28.57 mg/kg/day
Workers - Dermal; Short term systemic effects: 100 mg/kg/day

PNEC - Fresh water; 0.018 mg/I
- marine water; 0.0018 mg/I
- Intermittent release; 0.18 mg/l
- STP; 100 mgl/l
- Sediment (Freshwater); 0.0914 mg/kg
- Sediment (Marinewater); 0.00914 mg/kg
- Soil; 0.0078 mg/kg

DISODIUM TETRABORATE DECAHYDRATE (CAS: 1303-96-4)

DNEL Workers - Inhalation; Long term systemic effects: 6.7 mg/m?®
Workers - Dermal; Long term systemic effects: 316.4 mg/kg/day

PNEC - Fresh water; 2.9 mg/I
- marine water; 2.9 mg/l
- Intermittent release; 13.77 mg/|
- STP; 10 mg/l
- Soil; 5.7 mg/kg

BORIC ACID (CAS: 10043-35-3)
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DNEL Industry - Inhalation; Long term systemic effects: 8.3 mg/m?
Industry - Dermal; Long term systemic effects: 3924800 mg/kg/day
Consumer - Oral; Short term systemic effects: 0.98 mg/kg/day
Consumer - Dermal; Long term local effects: 196 mg/kg/day
Consumer - Dermal; Long term systemic effects: 0.98 mg/kg/day
Consumer - Inhalation; Long term systemic effects: 4.15 mg/m?
Consumer - Oral; Long term systemic effects: 0.98 mg/kg/day
PNEC - Fresh water; 1.35 mg/l
- marine water; 1.35 mg/l
- water; Intermittent release 9.1 mg/l
- Sediment; 1.8 mg/kg
- STP; 1.75 mg/|
E.D.T.A disodium salt. dihydrate (CAS: 6381-92-6)
Ingredient comments No exposure limits known for ingredient(s).
DNEL Workers - Inhalation; Long term local effects: 1.5 mg/m?
Workers - Inhalation; Short term local effects: 3 mg/m?
PNEC - Fresh water; 2.2 mg/I
- marine water; 0.22 mg/l
- Intermittent release; 1.2 mgl/l
GOLD POTASSIUM CYANIDE (CAS: 13967-50-5)
DNEL Workers - Inhalation; Long term systemic effects: 0.071 mg/m?
Workers - Dermal; Long term systemic effects: 0.1 mg/kg/day
PNEC Fresh water; 0.2 g/l

8.2. Exposure controls

Protective equipment

Appropriate engineering
controls

Eye/face protection

Hand protection

Other skin and body
protection

Intermittent release; 0.2 pg/l

marine water; 0.02 pg/I

STP; 6 mg/l

Sediment (Freshwater); 0.33 mg/kg
Sediment (Marinewater); 0.033 mg/kg
Soil; 0.067 mg/kg

Provide adequate general and local exhaust ventilation.

Eyewear complying with an approved standard should be worn if a risk assessment indicates
eye contact is possible. The following protection should be worn: Dust-resistant, chemical

splash goggles.
Use protective gloves.

Wear appropriate clothing to prevent any possibility of skin contact.

6/15



Revision date: 19/03/2024

Hygiene measures

Respiratory protection
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Use engineering controls to reduce air contamination to permissible exposure level. Do not
smoke in work area. Wash at the end of each work shift and before eating, smoking and using
the toilet. Promptly remove any clothing that becomes contaminated. Wash promptly with
soap and water if skin becomes contaminated. Use appropriate skin cream to prevent drying

of skin. When using do not eat, drink or smoke.

Wear a suitable dust mask.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Appearance

Colour

pH

Melting point

Initial boiling point and range
Flash point

Evaporation rate
Evaporation factor
Flammability (solid, gas)

Upper/lower flammability or
explosive limits

Vapour pressure

Vapour density
Solubility(ies)

Partition coefficient
Auto-ignition temperature
Decomposition Temperature
Viscosity

Explosive properties
Oxidising properties

9.2. Other information

Dusty powder.

Various colours.

pH (diluted solution): 7-9 @ 5%
Not available.

Not determined.

Not applicable.

Not known.

Not available.

Not applicable.

Not available.

Not known.

Not available.
Soluble in water.
Not applicable.
Not applicable.
Not available.
Not available.
Not applicable.

Does not meet the criteria for classification as oxidising.

SECTION 10: Stability and reactivity

10.1. Reactivity
10.2. Chemical stability

Stability

Stable at normal ambient temperatures.

10.3. Possibility of hazardous reactions

10.4. Conditions to avoid

Conditions to avoid

10.5. Incompatible materials

Materials to avoid

Water, moisture.

Acids.
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GILDAURA 22G ELECTROLYTE SALT

10.6. Hazardous decomposition products

Hazardous decomposition Toxic gases/vapours/fumes of: Hydrogen cyanide (HCN).
products

|SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute toxicity - oral
ATE oral (mg/kg) 183.13

Acute toxicity - dermal
ATE dermal (mg/kg) 1,945.53

Acute toxicity - inhalation
ATE inhalation (gases ppm)  3,591.09

ATE inhalation (vapours mg/l) 16.62

ATE inhalation (dusts/mists 1.73
mg/l)

Skin corrosion/irritation

Skin corrosion/irritation Based on available data the classification criteria are not met.

Serious eye damageiirritation

Serious eye damage/irritation Causes eye irritation.

Respiratory sensitisation

Respiratory sensitisation Based on available data the classification criteria are not met.

Skin sensitisation
Skin sensitisation May cause an allergic skin reaction.

Germ cell mutagenicity

Genotoxicity - in vitro Based on available data the classification criteria are not met.
Carcinogenicity
Carcinogenicity Based on available data the classification criteria are not met.

Reproductive toxicity

Reproductive toxicity - May damage fertility or the unborn child.
development

Specific target organ toxicity - single exposure

STOT - single exposure Based on available data the classification criteria are not met.

Specific target organ toxicity - repeated exposure

STOT - repeated exposure Based on available data the classification criteria are not met.

Inhalation Toxic: danger of very serious irreversible effects through inhalation.
Ingestion Harmful if swallowed.

Skin contact Toxic through skin absorption (percutaneous).

Eye contact Severe irritation, burning and tearing.

Acute and chronic health Known or suspected mutagen. Known or suspected carcinogen for humans.
hazards
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Route of exposure Inhalation Skin absorption Ingestion. Skin and/or eye contact

Toxicological information on ingredients.

Skin corrosion/irritation

Skin corrosion/irritation

BORIC ACID

Based on available data the classification criteria are not met.

Serious eye damage/irritation

Serious eye
damage/irritation

Respiratory sensitisation

Respiratory sensitisation
Skin sensitisation
Skin sensitisation

Germ cell mutagenicity

Genotoxicity - in vitro
Genotoxicity - in vivo
Carcinogenicity
Carcinogenicity

Reproductive toxicity

Reproductive toxicity -
fertility

Reproductive toxicity -
development

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

May damage fertility.

May damage fertility or the unborn child.

Specific target organ toxicity - single exposure

STOT - single exposure

Based on available data the classification criteria are not met.

Specific target organ toxicity - repeated exposure

STOT - repeated exposure Based on available data the classification criteria are not met.

Aspiration hazard

Aspiration hazard

Ingestion

Skin contact
Acute and chronic health

hazards

Target organs

Inhalation

Not relevant.

Harmful if swallowed.

Harmful: danger of serious damage to health by prolonged exposure in contact with
skin.

Known or suspected mutagen.

No specific target organs known.

E.D.T.A disodium salt. dihydrate

Harmful by inhalation.
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Ingestion
Skin contact
Eye contact

Acute and chronic health
hazards

Skin corrosion/irritation

Skin corrosion/irritation

May cause discomfort if swallowed.
Powder may irritate skin.

Particles in the eyes may cause irritation and smarting.

Supersedes date: 24/08/2015

The product irritates mucous membranes and may cause abdominal discomfort if

swallowed.

GOLD POTASSIUM CYANIDE

Causes skin irritation.

Serious eye damagelirritation

Serious eye
damage/irritation

Respiratory sensitisation

Respiratory sensitisation
Skin sensitisation
Skin sensitisation

Germ cell mutagenicity

Genotoxicity - in vitro
Carcinogenicity
Carcinogenicity

Reproductive toxicity

Reproductive toxicity -
fertility

Reproductive toxicity -
development

Causes serious eye damage.

Based on available data the classification criteria are not met.

May cause an allergic skin reaction.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Based on available data the classification criteria are not met.

Specific target organ toxicity - single exposure

STOT - single exposure

Based on available data the classification criteria are not met.

Specific target organ toxicity - repeated exposure

STOT - repeated exposure Based on available data the classification criteria are not met.

Aspiration hazard

Aspiration hazard

Inhalation
Ingestion
Skin contact

Eye contact

Based on available data the classification criteria are not met.

Toxic by inhalation. Unconsciousness, possibly death.
Toxic if swallowed. Unconsciousness, possibly death.
Toxic through skin absorption (percutaneous).

Severe irritation, burning and tearing.

10/15



Revision date: 19/03/2024

Acute and chronic health

hazards

Route of exposure

Medical symptoms
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Gas or vapour is toxic or extremely irritating, even on brief exposure. Gas or vapour
displaces oxygen available for breathing (asphyxiant). This chemical can be
hazardous when inhaled and/or touched. Toxic through skin absorption
(percutaneous). Repeated exposure may cause chronic eye irritation. Exposure

may cause: Unconsciousness. Death.
Inhalation Skin absorption Ingestion. Skin and/or eye contact

Cyanosis (blue tissue condition - nails, lips and/or skin).

|SECTION 12: Ecological information

Ecotoxicity

Ecological information on ingredients.

The product contains substances which are toxic to aquatic organisms and which may cause

long-term adverse effects in the aquatic environment.

Ecotoxicity

Ecotoxicity

12.1. Toxicity

Ecological information on ingredients.

Acute aquatic toxicity

Acute toxicity - fish

Acute aquatic toxicity

Acute toxicity - fish

Acute toxicity - aquatic
invertebrates

Acute aquatic toxicity

Acute toxicity - fish

Acute toxicity - aquatic
invertebrates

Acute toxicity - aquatic
plants

Toxicity
Acute aquatic toxicity

LE(C)so

E.D.T.A disodium salt. dihydrate

The product components are not classified as environmentally hazardous.
However, large or frequent spills may have hazardous effects on the environment.

GOLD POTASSIUM CYANIDE

Dangerous for the environment if discharged into watercourses.

DISODIUM TETRABORATE DECAHYDRATE

LCso, 96 hours: 74 mg/l, Fish

BORIC ACID

LCso, 96 hours: 456 mg/l, Fish

ECso, 48 hours: 760 mg/l, Daphnia magna

E.D.T.A disodium salt. dihydrate

LCso, 96 hours: >100 mg/l, Fish

ECso, 48 hours: >100 mg/l, Daphnia magna

ICs0, 72 hours: >100 mg/l, Algae

GOLD POTASSIUM CYANIDE

Very toxic to aquatic organisms.

0.1 < L(E)C50 < 1
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M factor (Acute)
Chronic aquatic toxicity

NOEC

Degradability

M factor (Chronic)

Acute aquatic toxicity

LE(C)so

M factor (Acute)
Chronic aquatic toxicity

NOEC

Degradability
M factor (Chronic)

12.2. Persistence and degradability

Ecological information on ingredients.

Persistence and
degradability

12.3. Bioaccumulative potential

Partition coefficient

Ecological information on ingredients.

Bioaccumulative potential

Partition coefficient

Bioaccumulative potential

Partition coefficient

Partition coefficient

12.4. Mobility in soil
Ecological information on ingredients.

Mobility

0.01 <NOEC < 0.1
Non-rapidly degradable

1

ORGANIC NICKEL SALT

0.1 < L(E)C50 < 1

1

0.01 <NOEC < 0.1
Non-rapidly degradable

1

E.D.T.A disodium salt. dihydrate

The product is not readily biodegradable.

Not applicable.

BORIC ACID

The product is not bioaccumulating.

Not available.

E.D.T.A disodium salt. dihydrate

Supersedes date: 24/08/2015

The product does not contain any substances expected to be bioaccumulating.

Not applicable.

GOLD POTASSIUM CYANIDE

Not available.

BORIC ACID

Mobile.

E.D.T.A disodium salt. dihydrate
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GILDAURA 22G ELECTROLYTE SALT

Mobility The product is soluble in water.

12.5. Results of PBT and vPvB assessment
Ecological information on ingredients.

E.D.T.A disodium salt. dihydrate

Results of PBT and vPvB  This substance is not classified as PBT or vPvB according to current UK criteria.
assessment

12.6. Other adverse effects

Ecological information on ingredients.

E.D.T.A disodium salt. dihydrate

Other adverse effects Not determined.

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Disposal methods React with sodium hypochlorite to destroy. Check that all cyanide has been destroyed with
starch iodide paper. Absorb in vermiculite, dry sand or earth and place into containers.
Dispose of waste via a licensed waste disposal contractor. Dispose of waste to licensed waste
disposal site in accordance with the requirements of the local Waste Disposal Authority.

|SECTION 14: Transport information

14.1. UN number

UN No. (ADR/RID) 3077
UN No. (IMDG) 3077
UN No. (ICAO) 3077

14.2. UN proper shipping name

Proper shipping name ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.(ORGANIC NICKEL
(ADR/RID) SALT, GOLD POTASSIUM CYANIDE)

Proper shipping name (IMDG) ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.(ORGANIC NICKEL
SALT, GOLD POTASSIUM CYANIDE)

Proper shipping name (ICAO) ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.(ORGANIC NICKEL
SALT, GOLD POTASSIUM CYANIDE)

Proper shipping name (ADN) ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.(ORGANIC NICKEL
SALT, GOLD POTASSIUM CYANIDE)

14.3. Transport hazard class(es)

ADR/RID class 9
ADR/RID label 9
IMDG class 9
ICAO class/division 9

Transport labels

O
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14.4. Packing group
ADR/RID packing group Il

IMDG packing group 1
ICAO packing group Il

14.5. Environmental hazards

Environmentally hazardous substance/marine pollutant

14.6. Special precautions for user

EmS F-A, S-F
Emergency Action Code 2z
Hazard Identification Number 90
(ADR/RID)

Tunnel restriction code (E)

14.7. Transport in bulk according to Annex Il of MARPOL and the IBC Code

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

National regulations Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18
December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of
Chemicals (REACH), establishing a European Chemicals Agency, amending Directive
1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation
(EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC, including amendments.

Guidance Workplace Exposure Limits EH40.

15.2. Chemical safety assessment

SECTION 16: Other information

Key literature references and Dangerous Properties of Industrial Chemicals, N.Sax, Croner's: Dangerous Substances.
sources for data Croner's: Emergency Spillage Guide. Croner's: Substances Hazardous to Health. Material
Safety Data Sheet, Misc. manufacturers.

Revision date 19/03/2024
Revision 8
Supersedes date 24/08/2015
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GILDAURA 22G ELECTROLYTE SALT

Hazard statements in full EUH208 Contains ORGANIC NICKEL SALT. May produce an allergic reaction.
H300 Fatal if swallowed.
H301 Toxic if swallowed.
H302 Harmful if swallowed.
H310 Fatal in contact with skin.
H312 Harmful in contact with skin.
H315 Causes skin irritation.
H317 May cause an allergic skin reaction.
H319 Causes serious eye irritation.
H330 Fatal if inhaled.
H332 Harmful if inhaled.
H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H341 Suspected of causing genetic defects.
H360D May damage the unborn child.
H360FD May damage fertility. May damage the unborn child.
H372 Causes damage to organs through prolonged or repeated exposure.
H373 May cause damage to organs through prolonged or repeated exposure.
H400 Very toxic to aquatic life.
H410 Very toxic to aquatic life with long lasting effects.
H411 Toxic to aquatic life with long lasting effects.

This information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process. Such information is, to the best of the company's knowledge and belief, accurate
and reliable as of the date indicated. However, no warranty, guarantee or representation is made to its accuracy, reliability or
completeness. It is the user's responsibility to satisfy himself as to the suitability of such information for his own particular use.
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E2: Generic industrial use of borates resuliing in the manufacture of another substance
Use descriptors

ERC 1, Ga, 6b

Addirional information

This generic exposure scenario has been created based on ERC 1, 6a and 6b. This scenario is valid for but not limited
fo following uses:

- Manufacture of new chemicals using borates as starting maierials {e.g. PVA solutions in printing industry)

- Manufacture of new chemicals using borates as catalysts (e.g. Use of boraie as catalyst in polymer production)

- Formulation of borates into alloys

- Indusirial use as flux for metal smelting and slag modifier

- Intermediate use in the production of non oxide ceramic powders

Exposure scenario 1 is calculated with a defaulf dilution

Exposure scenario 2 is calculated with a dilution factor of 100

Controlling environmental exposure

Product characteristics

Borates including boric acid, boric oxide, disodium octaborate and sodium tetraborates are used in granular form,
powder form or can be dissolved in a liquid.

Amounts used

Tonnage calculafions have been based on boron such that no RCR exceeds 0.97, using back-calculations with the
relevant PNECs when necessary.

The equivalent fonnage of product handled on sife should be calculated from the conversion factors defailed in the
product table. For those operations that handle a combination of borate compounds, the boron egquivalent of the
combined tomnage cannot exceed the Site Tommage (T

Boron) value.

Information type Site tonnage (T Boron/yvear)
Selected for Exposure Scenario 1 190
Selected for Exposure Scenario 2 1150
Conversion factor for
Substance Formula equivalent dose of B (multiply
bv)
Boric acid H3B03 0.1748
Boric oxide B203 0.3110
Disodium tetraborate anhydrous NalB407 0.2149
Disodium tefraborate pentakydrate Na2B407.5HX0 0.1484
Disodium tetraborate decahydrate Na2B407 10H20 0.1134
Disodium octaboraie teftrahydrate Na2B80OI13 4H20 0.2096
Sodium metaborate anhydrous NaBO2 0.1643
Sodium metaborate dilydrate NaBO2 2H20 0.1062
Sodium metaborate tefralydrate NaBO24H20 0.0784
Sodium pentaborate anhydrous NaB508 0.2636
Sodium pentaborate pentahydrate NaB350O8.5H20 01832
Frequency and duration of use
Use occurs 300 days per year per sitg {estimated based on questionnaires)
Environment factors not influenced by risk management
Information type Dilution factor Remarks
Selected for Exposure Scenario 1 10 Freshwater default
Selected for Exposure Scenario 2 100 Marine default or specific river

Other given operational conditions affecting environmental exposure

Delivery and raw material handling mostly happen in open air. Weighing takes place inside the building. Most of the
subsequent steps take place inside a building in (semi) enclosed systems.

Technical conditions and measures at process level (source) to prevent release

None

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

The release factor to water is taken from the REACH guidance and based on the ERCs because only very few sifes
reported a reliable release factor or data to calculate one. ERC 1 is more worst case then ERC 6a and 6b 50 a release
of 6% to water has been selected.
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The release factor to air is not taken from the REACH guidance because the 5% release from ERC I and ERC 6a is
unrealistic for compounds that are not volatile. Therefore the worst case release factor to air is taken from the glass
exposure scenario instead. This release factor takes info account a heating step in case this would happen. At low
temperatures borates are not volatile.

Information type Release factor to water (g/T) Release factor to air (g/T)

Selected for Exposure Scenario I and 2 60 000 36 562

Organisational measures to prevent/limit release from site

Spillages of powder or granulated borates should be swept or vacuwmed up immediately and placed in containers
Jor disposal in order to prevent unintentional release to the environment.

Conditions and measures related to municipal sewage treatment plant

Not relevant, boron is not removed from water in municipal STP. Generic scenarios are considered without the use
of a municipal STP. If sites discharge to a municipal STP the concentration of boron should not exceed 10 mg/L in
the municipal STP.

Conditions and measures related to external treatment of waste for disposal

Where appropriate material should be recovered and recycled through the process. Waste containing borates should
be handied as an hazardous waste and removed by licensed operator to an off site location where it can be incinerated
or disposed fo a hazardous landfill

Conditions and measures related to external recovery of waste

No external recovery of waste, spilt product is sometimes internally recovered and reused in the process.

Exposure estimation and reference to its source

Compartment Operational conditions Value Unit PNECaaa | RCR
ES] PEC frashwater | 190 Ty, 100 diy, D=10, RFwater = 60 000 1956 ugiL 2900 0.675
PEC soil 190 Ty, 100 dy, RFair = 36 562 0.86 | mghkeg dw 5.7 0.150

PEC frashwater/ | 1 150 Ty, 100 d%, D=100, RFwater = 60 1206 5
ES 2 marine 000 ug/L 2900 0416
PEC soil 1150 Ty, 100 d#y, RFair = 36 562 5.15 | mghke dw 5.7 0.904

Gudance to DU to evaluate whether he works mside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described
above are met or the DU can demonstrate on his own that his implemented risk management measures are adequate.
Detailed guidance for evaluation of ES can be acquired via your supplier or from the ECHA website (guidance R16).
For environmental exposure, a DU-scaling tool (free download: htip.//www.archeconsulting. be/Metal-CSA-
toolbox/du-scaling-tool) is available
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E4: Generic formulation of borates into mixtures
Use descriptors

ERC 2

Additional information

This generic exposure scenario has been created based on ERCZ2. This scenario is valid for but not limited to
Jollowing uses:

- Formulation in refractory mixtures

- Manufacture of flix mixtures and pastes

- Formulation into indusirial fluids

- Industrial use of indusirial fluids in mixing

- Formulation in fertilizers

- Formulation in consfruction materials

- Formulation into photographic solutions

- Formulation into analytical reagents

- Formulation into cement

Exposure scenario 1 has been calculated with emissions fo air and water and the default dilution factor

Exposure scenario 2 has been calculated with emissions to air and water and a dilution factor of 100

Exposure scenario 3 has been calculated with emissions to air but no emissions to water

Controlling environmental exposure

Product characteristics

Borates including boric acid, boric oxide, disodium octaborate and sodium tetraborates are used in granular form,
powder form or can be dissolved in a liguid.

Amounts used

Tonnage calculations have been based on boron such that no RCR exceeds 0.97, using back-calculations with the
relevant PNECs when necessary.

The equivalent fonmage of product handled on site should be calculated from the conversion factors deiailed in the
product table. For those operations that handle a combination of borafe compounds, the boron eguivalent of the
combined fonnage cannot exceed the Site Tonnage (T Boron) value.

Information type Site tonnage (T Boron/year)
Selected for Exposure Scenario 950
Selected for Exposure Scenario 2500
Selected for Exposure Scenario 15000
. Conversion factor for equivalent
Substance Formula dose of B (mul ﬁpl}"lb]-')
Boric acid HiBO; 0.1748
Boric oxide B0 0.3110
Disodium teiraboraie anhydrous Na:B:07 0.2149
Disodium tefraborate pentahydraie NazBa07 5H:0 01484
Disodium tetraborate decalydrate NalB407 10H20 0.1134
Disodium octaborate tetrahydrate NalB80I13 4H20 0.2096
Sodium metaborate anhydrous NaBO2 01643
Sodium metaborate dilydrate NaBO2 ZH20 0.1062
Sodnan metaborate tefraliydrate NaBO2 4H20 0.0784
Sodium pentaborate anhydrous NaB508 0.2636
Sodium pentaborate pentakydraie NaB508.5H20 0.1832

Frequency and duration of use
Formulation occurs 200 days per year per site (Median value calculated from daia from guestionnaires)
Environment faciors not influenced by risk management

Information type Dilution factor Remarks
Selected for Exposure Scenario 10 Freshwater default
Selected for Exposure Scenario 2 100 Marine default or specific river
Selected for Exposure Scenario 3 NR

Other given operational conditions affecting environmental exposure
Delivery and raw material handling mostly happen in open air. Weighing takes place inside the building. Most of the
subsequent steps fake place inside a building in (semi) enclosed systems.
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Technical conditions and measures at process level (source) to prevent release

None

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

For the remaining sectors where no spERCs or measured data was available the worst case spERC from the
Jormulation of detergents was taken and an extra safety factor of 2 has been applied to them. The spERCs for detergents
cover liguids and solids so they can be used for liguid and solid mixiures.

Emissions to wafer can only be reduced by very specific treatment technologies including ion exchange resins, reverse
osmosis etc . Removal efficiency is dependent upon a number of factors and will vary from 40 fo 90%. Much of the
technology is currently not appropriate to high volume or mixed waste streams. Boron is not removed in considerable
amounts in conventional WWIP (assumed removal gfficiency is 0%).

Emissions fo air can be removed by one or more of the following measures -

- Electrostatic precipitators

- Cyclones, but as primary collector

- Fabric or bag filters: high gfficiency in controlling fine particulate (melting). achieve emission values Membrane
Jiltration techniques can achieve

- Ceramic and metal mesh filters. PMI0 particles are removed

- Wet scrubbers
Information type Release factor to water (g/T) Release factor to air (g/T)
Selected for Exposure Scenario I and 2 8000 400
Selected for Exposure Scenario 3 0 400

Organisational measures to prevent/limit release from site

Spillages of powder or granulated borates should be swept or vacuumed up immediately and placed in containers for
disposal in order fo prevent unintentional release to the environment.

Conditions and measures related to municipal sewage treatment plant

Not relevant, boron is not removed from water in municipal STP. If sites discharge to a municipal 5TP the
concenitration of boron should not exceed 10 mg/L in the municipal STP.

Conditions and measures related to external treatment of waste for disposal

Where appropriate material should be recovered and recycled through the process. Waste containing borates should
be handled as an hazardous waste and removed by licensed operator to an off site location where it can be imcinerated
or disposed to a hazardous landfill.

Conditions and measures related to external recovery of waste

No external recovery of waste, spilf product is sometimes internally recovered and reused in the process.

Exposure estimation and reference to its source

Compartment Operational conditions Value Unit PNEC.aa | RCR
ES] PEC freshwater 950 Ty, 200 df, D=10, RFwater = 8 000 1956 ug/L 2900 0.675
PEC soil 950 Ty, 200 dy, RFair = 400 0.05 mg'kg dw 57 0.009
5 PECresiwater/ | o 500 T, 200 diy, D=100, RFwater =8 000 | 1956 |  ugiL 2000 | 0.675
PEC soil 9 500 Ty, 200 dfy, RFair = 400 0.47 | mghkg dw 5.7 0.052

£53 PEC freshwater 15000 Iy, 200 dy, RFwater =0 NR ugll 2900 NR
PEC soil 15 000 Ty, 200 d¥y, RFair = 400 0.74 | mghkgdw 5.7 0.130

Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DUworks inside the boumdaries set by the ES if either the proposed risk management measures as described above
are met or the DU can demonsirate on his own that his implemented risk management measures are adequate. Detailed
guidance for evaluation of ES can be acquired via your supplier or from the ECHA website {guidance RI16). For
environmental exposure, a DU-scaling tool (free download: htip://www.archeconsulting be/Meial-CSA-toolbox/du-
scaling-fool) is available
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E9: Generic industrial use of borates as processing aids in processes and producits
Use descriptors

ERC: 4

Additional information

This generic exposure scenario has been created based on ERC 4. ERC 4 is valid for but not [imited to following uses:
- Industrial/professional use of welding, brazing or soldering rods

- Use of borates in metal treatment {plating, passivation, galvanising, cleaning, etc.)

- Industrial use of mdusirial fluids

- Industrial use of photographic solutions

- Industrial use of abrasives

Exposure scenario 1 has been calculated with emissions fo air and water and the default dilution factor

Exposure scenario 2 has been calculated with emissions to air and water and a dilution factor of 100

Exposure scenario 3 has been calculated with emissions fo air and water and a dilution factor of 1000

Exposure scenario 4 has been calculated by considering site specific dilution factors

Controlling environmental exposure

Product characteristics

Borates including boric acid, boric oxide, disodium octaborate and sodium fetraborates are used in granular form,
powder form or can be dissolved in a liquid.

Amounts used

Tomnage calculations have been based on boron such that no RCR exceeds 0.97, using back-calculations with the
relevant PNECSs when necessary.

The equivalent fonnage of product handled on site should be calculated from the conversion factors detailed i the
product table. For those operations that handle a combination of borate compounds, the boron eguivalent of the
combined tonnage cannot exceed the Site Tonnage (T Boron) value.

Information type Site tonnage (T Boron/vear)
Selected for Exposure Scenario 1 14
Selected for Exposure Scenario 2 140
Selected for Exposure Scenario 3 1150
Selected for Exposure Scenario 4 a0
. Conversion factor for equivalent
Substance Formula dose of B (mul ﬁpl\"lbv)
Boric acid H3BO; 0.1748
Boric oxide B:0; 0.3110
Disodium tetraborate anhydrous Na:BsO- 0.2149
Disodium tetraborate pentahydrate Na:B,0:.5H.0 0.1454
Disodium fefraborate decahydrate NaxBy0:.10H:0 0.1134
Disodium octaborate teirahydrate Na:Bs03.4H:0 0.2096
Sodium metaborate anhydrous NaBO: 0.1643
Sodium metaborate difydrate NaBO:.2H,0 0.1062
Sodnan metaborate fefralyydrate NaBO, 4H,0 0.0784
Sodium peniaborate anhydrous NaB ;0 0.2636
Sodium pentaborate pentahydrats NaB;05. 5H:0 0.1832

Frequency and duration of use
Production occurs 365 days per year per site (median 50th % from guestionnaires)
Environment factors not influenced by risk management

Information type Dilution factor Remarks
Selected for Exposure Scenario 1 10 Freshwater default
Selected for Exposure Scenario 2 100 Marine default or specific river
Selected for Exposure Scenario 3 1000 Maximum dilution factor
Selected for Exposure Scenario 4 36 Site specific dilution factor

Other given operational conditions affecting environmental exposure

Delivery and raw material handling mostly happen in open air. Weighing takes place inside the building. Most af the
subsequent steps take place inside a building in {semi) enclosed sysiems.

Technical conditions and measures at process level (source) to prevent release

None

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil
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The release factor to water is taken from the REACH guidance and based on the ERCs because only very few sites
reported a reliable release factor or data to calculate one. The 100% release is not unrealistic in the case of borates
being dissolved in baths.

The release factor to air is not taken from the REACH guidance because the 100% release is unrealistic for compounds
that are not volatile.

Therefor the worst case release factor to air is taken from the glass exposure scemario instead. This release factor
fakes info account a heating step in case this would happen.

Information type Release factor to water (g/T) Release factor to air (g/T)

Selected for Exposure Scenario 1, 2, 3 and 4 1000000 36 562

Organisational measures to prevent/limit release from site

Spillages of powder or granulated borates should be swepi or vacuumed up immediately and placed in containers for
disposal in order o prevent unintentional release to the environment.

Conditions and measures related to municipal sewage treatment plant

Not relevani, boron is not removed from water in municipal STP. Generic scenarios are considered without the use of
a municipal STP. If sites discharge fo a municipal STP the conceniration of boron should not exceed 10 mg/L in the
municipal STP.

Conditions and measures related to external treatment of waste for disposal

Where appropriate material should be recovered and recycled through the process. Waste containing borates should
be handled as an hazardous waste and removed by licensed operator to an off site location where it can be incinerated
or disposed fo a hazardous landfill.

Conditions and measures related to external recovery of waste

No external recovery of waste, spilt product is sometimes internally recovered and reused in the process.

Exposure estimation and reference to its source

Compartment Operational conditions Value Unit PNECua | RCR

sy | PEC freshwater |14 Ty, 365 diy, D=10, RFwater = 1000000 | 1974 | pg | 2900 | 0.68]

PEC soil 14 Tp, 365 dby, RFair = 36 562 007 |mghgaw| 57 | 0012

., | PECreshwater/ | 140 1, 365 dry, D=100, RFwater = 1000000 | %7 | ugr | 2900 | 0681
ES2 marine

PEC soil 140 T, 365 iy, RFair = 36 562 063 |mghgaw| 57 | 0111

o3 | PEC frashwater | 1150 T, 363 d%, RFwater= 1000000 | 1637 | ugl | 20900 | 0.363

PEC soil 1150 Ty, 365 dpy, RFair = 36 562 515 |mghgaw| 57 | 0904

sz | PEC freshwater |50 17y, 363 d#.D= 36, Rewater = 1000000 | 1974 | pg | 2900 | 0.68]

PEC soil 5017, 365 iy, RFair = 36 562 023 |mghgdw| 57 | 0040

Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above
are met or the DU can demonsirate on his own that his implemented risk management measures are adequate. Detailed
guidance for evaluation of ES can be acquired via your supplier or from the ECHA website (guidance R16). For
environmental exposure, a DU-scaling tool (free download: hitip-/www.archeconsulting be/Metal-CS5A-toolbox/du-
scaling-tool) is available
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E11:Generic industrial use of borates resulting in inclusion into or onto a matrix
Use descriptors

ERC3

Additional information

This generic exposure scenario has been created based on ERC 5. ERC 5 is valid for buf not limited to following
uses:

- Industrial use of refractory mixtures

- Indusirial use of flux pastes for coating brazing and welding rods

- Industrial use of industrial fluids

- Use of borates in construction materials

- Swimming pool tablet production

- Industrial use of cement

- Produciion of non oxide ceramic powders

Exposure scenario I has been calculated with emissions to air and water and the default dilution factor
Exposure scenario 2 has been calculated with emissions to air and water and a dilution factor of 100
Exposure scenario 3 has been calculated with emissions to air and water and a dilution factor of 1000
Exposure scenario 4 has been calculated with emissions to air but no emissions to water

Controlling environmental exposure

Product characteristics

Borates including boric acid, boric oxide, disodium octaborate and sodium retraborates are used in gramular form,
powder form or can be dissolved in a liguid.

Amounis used

Tonnage calculations have been based on boron such that no RCR exceeds 0.97, using back-calculations with the
relevant PNECs when necessary.

The equivalent fomnage of product handled on site should be calculated from the conversion factors detailed in the
product table. For those operations that handle a combination of borate compounds, the boron equivalent of the
combined tonnage cannot exceed the Site Tomnage (T Boron) value.

. Conversion factor for equivalent

Substance Formula dose of B (m ulriplj:lby}
Boric acid HiBO: 01748
Boric oxide B:0; 0.3110
Disodium tetraborate anhydrous NaxB:07 0.2149
Disodium tefraborate pentahydrate Na,B,.0: 5H,0 014584
Disodium feiraborate decahydrate NaBy0- 10H,0 01134
Disodium ectaborate tetrahvdrate NaxBs(0):4H:0 02096
Sodium metaborate anhydrous NaB(O: 0.1643
Sodium metaborate dilydrate NaBO:.2H0 0.1062
Sodium metaborate fefrahydrate NaBQ; 4H,0 0.0784
Sodium pentaborate anhydrous NaB;0j 02636
Sodium pentaborate pentahydrate NaB;0g 5H,0 01832

Frequency and duration of use
Use occurs 100 days per year per site (estimated based on questionnaires)
Environment factors not influenced by risk management

Information type Dilution factor Remarks
Selected for Exposure Scenario 1 10 Freshwater default
Selected for Exposure Scenario 2 100 Marine default or specific river
Selected for Exposure Scenario 3 1000 Maximum dilution factor
Selected for Exposure Scenario 4 NER

Other given operational conditions affecting environmental exposure

Indoor and outdoor use possible.

Technical conditions and measures at process level (source) to prevent release

None

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

The release factor to water is taken from the REACH guidance and based on the ERCs because only very few sites
reported a reliable release factor or data to calculate one.
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Some sites reported that they do not discharge wastewater fo the environment. They either don’t use water in the
process, recycle the water in a closed system or send their wasiewater to an offiite location for special treafments.
Thergfore an exposure scenario (4) without wastewater will also be calculated.

The release factor to air is not taken from the REACH guidance because the 50% release is unrealistic for compounds
that are not volatile.

Therefor the worst case release factor fo air is faken from the glass exposure scenario instead. This release factor
takes into account a heating step i case this would happen.

Information type Release factor to water (g/T) Release factor to air (g/T)
Selected for Exposure Scenario 1, 2 and 3 500 000 36 562
Selecied for Exposure Scenario 4 0 36 5362

Organisational measures to prevent/limit release from site

Spillages of powder or granulated borafes should be swept or vacuumed up immediately and placed in containers for
disposal in order to prevent unintentional release to the environment.

Conditions and measures related to municipal sewage treatment plant

Not relevant, boron is not removed from water in mumnicipal STP. Generic scenarios are considerad without the use of
a municipal STP. If sites discharge fo a municipal STP the concentration of boron should not exceed 10 mg/L in the
municipal STP.

Conditions and measures related to external treatment of waste for disposal

Where appropriate material should be recovered and recycled through the process. Waste containing borates should
be handled as an hazardous wasie and removed by licensed operator fo an off site location where it can be incinerated
or disposed to a hazardous landfill.

Conditions and measures related to external recovery of waste

No external recovery of wasig, spilt product is sometimes internally recoverad and reused in the process.

Exposure estimation and reference to its source

Compartment Operational conditions Value Unit PNEC.4 | RCR
PEC freshwater | 7.5 17y, 100 d’y, D=10, RFwater = 500000 | 1931 | uglL 2000 | 0.681
ESI PEC soil 7.5 T#, 100 d#, RFair = 36 562 00¢ | MERE 57 | 0007
2 Ecv’m?'j;‘_iﬂ:“m’ 75 Thy, 100 diy, D=100, RFwater = 500000 | 1 931 | ue 2000 | 0.681
ES2
PEC soil 75 T#y, 100 dfy, RFair = 36 562 0.34 ’”gfg 5.7 | 0.060
PEC freshwater | 750 T/y, 100 d’y, D=1000, RFwater = 500000 | 1931 | ug/L 2900 | 0.681
Es3 PEC soil 750 T#, 100 d/y, RFair = 36 562 3.36 ’”gfg 57 | 0590
PEC freshwater 1 150 Ty, 100 d/y, RFwater = 0 NR | uglL 2000 | MR
Esd PEC seil 1 150 Ty, 100 d%y, RFair = 36 562 515 ’”gfg 57 | 0.904

Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES jf either the proposed risk management measures as described above
are mei or the DU can demonsirate on his own that his implemented risk management measures are adequate. Detailed
guidance for evaluation of ES can be acquired via your supplier or from the ECHA website (guidance R16). For
environmental exposure, a DU-scaling tool (free download: htip:/Avwww.archeconsulting be/Metal-CSA-toolbox/du-
scaling-tool) is available.
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ES2: Closed and largely closed production at high temperatures
Use descriptors

PROCI. Use in closed process, no likelihood of exposure.

PROC2. Use in closed, continuous process with occasional controlled exposure.

PROC3. Use in closed bafch process (synthesis or formulation).

PROC22. Use in closed baich process at elevated temperatura

PROC23. Use in open batch process af elevated temperature

Controlling worker exposure for closed and largely closed production at high temperatures
Product characteristics

Borates are granular powders. They are used in these processes fo make solid articles such as glass and metals as
well as frits and ceramic powdears.

Amounts used

The amount of borate used af any one time will depend on the size of the plant and the subsitance or preparation
baing mamyfactured but is likely to be several tonnes per day.

Frequency and duration of use

The frequency and duration of use will depend on the substance or preparation being produced. For most closed
manufacturing processes the activity is 24 hours, 365 days per year, if a firnace has to be kept in operation.
Human factors not influenced by risk management

None

Other given operational conditions affecting workers’ exposure

The tasks are carried out indoors. The process temperaturas are mainly very high, as these processes include glass
making, ceramics, steel and alloy making.

Technical conditions and measures at process level (source) to prevent release

The tramnsfer of substances and the production processes are closed and automatically confrolled from control
cabins, which is where operatives spend most of their time.

Technical conditions and measures to control dispersion from source towards the worker

Where there are breaches in the closed systems such as pouring and removal of slag in metal production, LEV is
used to conirol fimmes.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of opearatives and regular testing and mamtenance of plant and eguipment.

Conditions and measures related to personal protection, hvgiene and health evaluation

Operatives wear overalls or heavy heat resistant clothing. Eye protection should be worn where good hygiene
practice requires it or substance classification demands it Where engineering confrols (automation
‘enclosure/LEV) do not provide sufficient protection against inhalation exposure to boron, P2/P3 respirators must
be worn. In some cases, battery-powered, air-fed helmets are worn. These respirators, if worn correctly, with a
good face-fit, will provide sufficient protection. Where tight-fitting RPE is used, the worker should be face-fit tested
to ensure that a good face sealcan be obtained. Tight-fitting RPE relies on a good face seal and will nof provide
the required protection unless they fit the contours of the face properly and securely. The emplayer and the self-
employed have legal responsibilities for the mamtenance and issue of respiratory protective equipment and the
management of their correct use in the workplace. A suitable policy for a respiratory protective equipment
programme including training of the workers should be in place.

Exposure estimation and reference to its source

There are 45 datapoints for general production activities including routine cleaning. They range from 0.0 mgBim’
to 0.21 mgB/m’. The 90™ percentile for these data is 0.08 mgB/m’°. These data de not take info account the use of
RPE. The 90th percentile value is well below the inhalation DNEL of 1.45mgBim?’.

There are no specific data for mhalation exposure to borates during slag removal Inhalation exposure was
estimated using MEASE for this activity. The parameters used were solid — low dustiness, 1-5% boron, PROC2,
duration <15 minutes, exterior LEV and use of RPE (APF 40). Inhalation exposure, taking into account the use of
rpe (APF40) was estimated to be <0.00ImgB/m’. If a faceshield is worn, which offers little if any respiratory
[protection, the imhalation exposure is estimated to be 0.01mgB/m’, 8-hr TWA.

Dermal exposure is unlikely fo occur except when routine cleaning is taking place. MEASE has been used to
estimare potential exposure during this activity. The parameters used were high dustiness solid, =25% boron,
PROC2, duration of exposure 15-60 minutes, closed system without breaches, direct handling, incidental contact
and enclosed process. The estimated dermal exposure is 0.048mgB/day . This exposure estimate also assumes that
all the dust is borate. This value is well below the dermal DNEL of 4800mgB/day.

Gudance to DU to evaluate whether he works inside the boundanes set by the ES

If the parameters used in the MEASE model outlined above do not reflect conditions at the DU facility, the DU can
use MEASE and input the parameters that do reflect condifions at the DU facility fo check whether the DU works
inside the boundaries set by the ES.
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ES7: Discharging bags (25-50kg) into mixing vessels
Use descriptors

PROC4 Use in batch and other process (Synthesis) where opportunity for exposure arises.

PROCS Mixing or blending in baich processes for formulation of preparations and articles (mulfistage and/or
significant contact).

Controlling worker exposure for discharging bags (25-50kg) into mixing vessels

Product characteristics

Borates are granular powders.

Amounts used

The amount of boraie used at any one time will depend on the size of the plant and the substance or preparation being
manufactured.

Frequency and duration of use

made every day, or several times a day, while for others it is a weekly, monthly or even yearly process. The duration
of the activity can last from a few minufes up to about an hour, depending on the size of the baich being produced. The
bags of borate are brought from the warehouse fo the plant by forklift fruck. The operative lifis the bag fo the charging
point on the vessel either manually or using a winch, and cuts the bag, pouring the borate imto the vessel This
procedure is repeated until the required number of bags of borate has been added to the mixture. The task may be
repeated more than once in a shift. In some cases, part bags may be weaighed before addition to ensure the correct
amount of borate is added.

At some sites, where the borate is delivered in 25ke bags, the bags of borate are fed directly info the furnace without
being opened.

At some sites, the addition of the borate from the bag is semi-automated and the empiy bag is automatically disposed
of info a plastic fube for disposal.

The frequency and duration of use will depend on the substance or preparation being produced. For some, batches
are

Human factors not influenced by risk management

None

Other given operational conditions affecting workers’ exposure

The tasks are carried out mdoors. The process temperatures are varied, depending on the sector of use, but the release
of the borate firom the bags is carried out ai ambient temperature.

Technical conditions and measures at process level (source) to prevent release

None required.

At some sites semi-automation of the bag empiying process removes the source of exposure from the worker.
Technical conditions and measures to control dispersion from source towards the worker

Local exhaust ventilation (LEV) at the bag discharge point is used to control the dispersion of airborne dust towards
the worker. The hood should enclose the charging point as far as possible and the LEV should pull airborne dust away
Jrom the operative.

The empty bag should be placed direcily to waste.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and regular testing and maintenance of plant and eguipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear overalls and gloves. Eye protection should be worn where good hygiene practice requires if or
substance classification demands it. Where LEV does not reduce inhalation exposure to boron below the imhalation
DNEL, P2/P3 respirators must be worn. These, if worn correctly, with a good face-fit will provide sufficient reduction
in exposure. Where RPE is used, the worker should be face-fit fested fo ensure that a good face seal can be obiained.
RPE relies on a tight face seal and will not provide the required protection unless they fit the contours of the face
properly and securely. The employer and self-employed persons have legal responsibilifies for the mainienance and
issue of respiratory protective equipment and the management of their correct use in the workplace. A suitable policy
jor a respivatory protective equipment programme including training of the workers should be in place.

Exposure estimation and reference fo its source

There are 41 datapoinis for the discharge of 25 kg bags into mixing vessels or similar. They range from none detected
to 1.45mg Bim’, 8-hr TWA. Any short-term exposure values have been time-weighted to 8§ howrs to allow comparisan
against the inhalation DNEL. The 90th percentile for this dataset is 0.78mgB/m’. This value is below the inhalation
DNEL of 1.45mgim’.

Dermal exposure is unlikely to occur except when routine cleaning is taking place. MEASE has been used fo estimate
pofential exposure during this activity. The parameters used were high dustiness solid, >25% boron, PROCY, duration
of exposure 15-60 minutes, non-dispersive use, divect handling, incidental contact and no gloves . The estimated
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dermal exposure is 0.48mgB/day. This exposure estimate also assumes that all the dust is borate. This value is well
balow the dermal DNEL of 4800mgB/day.

Guidance to DU to evaluate whether he works inside the boundaries set by the ES

If the parameters used in the MEASE model ouilined above do not reflect conditions at the DU facility, the DU can
use MEASE and input the parameters that do reflect conditions at the DU facility to check whether the DU works
inside the boundaries set by the ES
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ES8: Discharging big bags (750 — 1500kg) into mixing vessels
Use descriptors

PROCY. Use in batch and other process (synthesis or formulation)

PROCS. Mixing or blending in baich processes for formulation of preparations and articles (multistage and/or
significant contact)

PROCSD. Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at dedicarted
Jacilities.

Controlling worker exposure for discharging big bags (750 — 1500kg) into mixing vessels

Product characteristics

Borates are granular powders.

Amounts used

The amount of borate used at any one time will depend on the size of the plant and the substance or preparation being
manufaciured, but may be several fonnes.

Frequency and duration of use

The frequency and duration of use will depend on the subsiance or preparation being produced. For some, batches
are made every day, or several times a day, while for others it is a weekly, monthly process. The duration of the activity
can last from a few minutes up to about an hour, depending on the size af the baich baing produced The bags of borate
are brought from the warehouse fo the plant by forklift ruck. The operative lifts the big bag to the charging point on
the vessel using a winch or forkljft fruck, and cuis the base of the big bag, releasing the borate info the vessel. This
procedure is repeated uniil the required number of big bags of borate has besn added fo the mixiure. The fask may be
repeated more than once in a shift. In some cases, part bags may be weighed before addition fo ensure the correct
amount of borate is added.

Human factors not influenced by risk management

None

Other given operational conditions affecting workers’ exposure

The tasks are carried out indoors. The process temperatures are varied, depending on the sector af use, but the release
of the borate is carried out atf ambient temperature.

Technical conditions and measures at process level (source) to prevent release

Single-use bags can be opened by the use of sharp prongs at the discharge hopper. When the big bag is placed at the
discharge hopper and lowered, the prongs cut inio the base of the bag releasing the borate info the hopper. This
removes the operator from the immediate vicinity and confributes to a reduction in exposure.

Technical conditions and measures to conirol dispersion from source towards the worker

Local exhaust ventilation (LEV) at the bag discharge point is used to confrol the dispersion of airborne dust towards
the worker.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and regular testing and mamtenance of plant and equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear overalls and gloves. Eye profection should be worn where good hygiene practice requires it or
substance classification demands it. Where engineering controls (automation /enclosure/LEV) do not provide sufficient
protection against inhalation exposure to boron, P2/P3 respirators must be worn. These, if worn correctly, with a good
Jace-fit, will provide sufficient reduction in exposure. Where RPE is used, the worker should be face-fit tested to ensure
that a good face seal can be obtained. RPE relies on a tight face seal and will not provide the reguired protection
unless they fit the contours of the face properly and securely. The employer and the self~employed have legal
responsibilities for the maintenance and issue of respiratory protective equipment and the management of their corract
use in the workplace. 4 suitable policy for a respiratory protective equipment programme including traming of the
workers should be in place.

Exposure estimation and reference to its source

There are 31 personal exposure datapoints for the discharge of big bags. They range from 0.005 mgBim’ to 6.9 mgB/m’.
For most downstream users the discharging of bags into receiving vessels is the main source of exposure fo borates
Jjor those operatives, and is a shori-term activity. Some short-term data was supplied comverted to 8-hr TWAs. Any
short-term exposure values provided have been time-weighted to 8§ hours to allow comparison against the inhalation
DNEL. This is a very wide data range and largely reflacis the gffeciiveness of the LEV ar different plants. These data
do not take info account the use of RPE. The 90" percentile for these data is 2.0mgB/m’, which is above the mhalation
DNEL of 1.45mgBm’. If effective engineering controls/LEV are not in place, RPE (P2/P3) must be used to reduce
worker exposure below the imhalation DNEL until effective engineering controls are put in place.

There are no dermal exposure data available, so MEASE has been used to estimate dermal exposure. The parameters
used were high dustiness solid, =25% boron, PROC 4, 15-60 minutes duration, non-dispersive use, extensive contact,
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exterior LEV and no gloves. Dermal exposure is estimated fo be 4.8mgBiday. This value is well below the dermal
DNEL of 4800mgBrday.

Guidance to DU to evaluate whether he works inside the boundaries set by the ES

If the parameters used in the MEASE model outlined above do not reflect conditions at the DU facility, the DU can
use MEASE and input the parameters that do reflect conditions at the DU facility fo check whether the DU works
inside the boundaries set by the ES.
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ES12: Use of cleaning solutions in industrial or professional settings
Use descriptors

PROC?Z. Use in closed, confinuous process with occasional controlled exposure

PROCY. Use in baich and other process (synthesis) where opporifunity for exposure arises

PROC7Y. Industrial spraying

PROCI0. Roller application and brushing

PROCII. Non-industrial spraying.

PROCI9. Hand-mixing with intimate confact and only PPE available.

Controlling worker exposure for use of cleaning solutions in industrial or professional seftings
Product characteristics

The detergents are liquids and generally contain 1-2% borate, thergfore less than 0.3% boron. Occasionally, meital
cleaners can confain maximum boron confenis of 8 up fo 12 %. They may be used for surface cleaning manually or
Jor cleaning using sprays. Spray cleaning may be on an indusirial scale cleaning large objects, or may be on a
professional scale where workers are using manual sprays to clean work surfaces.

Amounts nsed

The amounts used will vary depending on what is being cleaned. A large aeroplane for example would need hundreds
of litres of fluid, while a smaller object may only regquire a litra.

Frequency and duration of use

For industrial and profassional cleaners, the use of cleaning agents will be daily. The length of fime within a shift that
the cleaning fluid is being used or handled will vary, but could be for most of an 8-hour shift.

Human factors not influenced by risk management

None

Other given operational conditions affecting worker exposure

Cleaning generally takes place i well-ventilated areas. Processes do not take place ai temperatures higher than 60°C.
Technical conditions and measures at process level (source) to prevent release

None

Technical conditions and measures to control dispersion from source towards the worker

Dispensers may be used to prevent skin contact or splashing of neat product.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives.

Conditions and measures related to personal protection, hygiene and health evaluation

Nong

Exposure estimation and reference to its source

The exposure estimation is a worst case assumption assuming a maximum boron confent af 5 - 25 %,

If the detergent is being used with a mop/brush and bucket there will be no aerosol generated and therefore no
inhalation exposure. Howsver, sprays may be used. For example low pressure sprays may be used for cleaning the
exterior of aeroplanes.

There are no exposure data available for these activities, so ART has been used fo esfimate inhalation exposure.
Considering most critical processes, PROC' 7 and PROC 10 are assessed.

PROC7T

The parameters used were powder dissolved in a liguid, 3% boron, mdustrial use, 480 minutes, moderate application
ratewith high compressed air and medium viscosity. Estimated inhalation exposure during spraying was 1.2 mgB/m’,
8-hr TWA.

PROC 10

The parameters used were powder dissolved in a liquid, 12% boron, industrial use, 480 minufes, moderate application
rate and medium viscosity.

Estimated inhalation exposure roller application was 0.11 mgBim®, 8-hr TWA.

These estimates for inhalation exposure are below the inhalation DNEL of 1.45 mgB/m?, 8-hr TWA.

There are no dermal exposure data available, so MEASE was used fo estimate dermal exposure. Considering most
critical processes, PROC 7 and PROC 10 are assessed.

PROC7T

The parameters used ware liguid, 5-25% boron, industrial use, =240 minutes, wide dispersive use, mtermiftent contact
and no gloves. Estimated dermal exposure during spraying of large objects was 0.14 mgB/day.

PROC 10

The parameters used were liguid, 5-25% boron, indusirial use, =240 minutes, wide dispersive use, infermifient contact
and no gloves. Estimated dermal exposure during roller application was 14.4 mgB/day.

These values are well below the dermal (external) DNEL of 4800 mgB/day.

Guidance to DU to evaluate whether he works inside the boundaries set by the ES
If the parameters outlined above do not reflect condifions at the DU facility, the DU can use MEASE and input the

parameters that do reflect conditions at the DU facility fo check whether the DU works inside the boundaries set by
the ES
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ES16: Closed production at ambient temperatures
Use descriptors

PROCI. Use in closed process, no likelihood of exposure.

PROC2. Use in closed, continuous process with occasional controlled exposure.

PROC3. Use in closed batch process (synihesis or formulation).

Controlling worker exposure for closed production at ambient femperatures

Product characteristics

Borates are granular powders. They are used in these processes to make mixitures such as pastes and coatings
Amounts used

The amount of borate used at any one fime will depend on the size of the plant and the substance or preparafion being
manufaciured, but could be up to a tonne per shift.

Frequency and duration of use

There are daily maintenance activities, planned maintenance and reactive mainienance on the planis.

Human factors net influenced by risk management

None

Other given operational conditions affecting worker exposure

The tasks are carried out indoors.

Technical conditions and measures at process level (source) to prevent release

Most of the fransfer of substances and the production processes are closed including the opening and addition of
borates from 25kg bags.

Technical conditions and measures to control dispersion from source towards the worker

Where processes are partially open, LEV is used fo confrol exposure fo airborne confaminants.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and regular testing and maintenance of plant and equipment

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear overalls, safety shoes, safety glasses and when necessary fo conirol exposure below the DNEL, P2/P3
respirators must also be worn.

Exposure estimation and reference to its source

There are 45 datapoints for general production activities including routine cleaning. They range from 0.0 mgBim’ to
0.21 mgB/m’. The 907 percentile for these data is 0.08 mgB/m’. These data do not take into account the use of RPE.
The 90" percentile value is well below the inhalation DNEL of 1.45mgBim’.

Dermal exposure is unlikely to occur except when routine cleaning is taking place. MEASE has been used to estimate
Ppofential exposure during this activity. The parameters used were high dustiness solid, >25% boron, PROC2, duration
of exposure 15-60 minutes, closed system without breaches, direct handling, incidental confact, enclosed process and
no gloves worn. The estimated dermal exposure is 0.048 mgB/day. This exposure esfimate also assumes that all the
dust is borate. This value is well below the dermal DNEL of 4800mgB/day.

Guidance to DU to evaluate whether he works inside the boundaries set by the ES

If the parameters used in the MEASE model outlined above do not reflect condifions at the DU facility, the DU can
use MEASE and imput the parameters that do reflect conditions at the DU facility fo check whether the DU works
inside the boundaries set by the ES.
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ES17: Make up of treatment bath for galvanising, plating and other surface treatments
Use descriptors

PROCSED. Transfer of substance or preparation (charging/discharging) from/to vesselsiarge containers at dedicated
Jucilities

Controlling worker exposure for makeup of treatment bath for galvanising, plating and other
surface treatments

Product characteristics

The borate/boric acid is a powder and is supplied in 25kg bags.

Amounts used

The amount of borate used in plating baths will vary depending on the size of the bath, but is in the region of 25-200ke.
Frequency and duration of use

The borate in the treatments baths may be topped up once or iwice a week with 25-50kg of borate, or baths may only
be made up once or twice a year with 200kg, with the addition of the borate taking approximately 30 minutes.
Human factors not influenced by risk management

None

Other given operational conditions affecting workers’ exposure

The tasks are carried out indoors.

Technical conditions and measures at process level (source) to prevent release

Nene

Technical conditions and measures to conirol dispersion from source towards the worker

Canopy hoods over the baths capiure and remove steam.

Organisational measures to prevent/limit releases, dispersion and exposure

Traming of operatives and regular testing and mamitenance of plant and equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear chemical resistant overalls and chemical-resistant gloves. Eye protection should be worn where good
hygiene practice requires it or subsiance classification demands it. When adding borate to the bath they may wear
P1/P2 respirators. Where RPE is used, the worker should be face-fit tested to ensure that a good face seal can be
obtained. The RPE above rely on a tight face seal and will not provide the required protection unless they fit the
confours of the face properly and securely. The employer and self-employed persons have legal responsibilities for the
mainienance emd issue of respiratory protective equipment and the management of their correct use i the workplace.
Therefore, they should define and document a suitable policy for a respiratory profective equipment programme
including training of the workers.

Exposure estimation and reference fo ifs source

There are no specific data for the addition of borates in treatment baths. However there are data available for emptying
25kg bags. There are 41 datapoints for the discharge of 25 kg bags into mixing vessels or similar. They range from
none detected to 1.43mg B/m?, 8-hr TWA. Any shori-term exposure values have been time-weighted to 8 hours to allow
comparison against the DNEL. The 90th percentile for this dataset is 0.78mgB/m®. This value is below the inhalation
DNEL of 1.45mg/m’.

The dermal exposure was estimated using MEASE The parameters used were high dustiness solid, 5-25% boron,
PROC 8b, industrial use, 15-60 minutes, non-dispersive use, direct handling, intermittent exposure and no gloves. The
astimated exposure for this activity was 0. 29mgB/day. This is well below the dermal dose DNEL af 4800mg/day.
Guidance to DU to evaluate whether he works inside the boundanes set by the ES

If the parametars outlined above do not reflect conditions at the DU facility, the DU can use MEASE and inpuf the

parameters that do reflect condifions at the DU facility to check whether the DU works inside the boundaries sat by
the ES.
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ES138: Transfer of substance or preparation from/to large vessels/containers at dedicated

facilities

Use descriptors

PROCSE. Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at dedicated
Jacilities

Controlling worker exposure for transfer of substance or preparation from/ to large vessels/
containers at dedicated facilities

Product characteristics

Borates are granular powders.

Amounts used

The amount of boraie delivered at any one time will depend on the size of the plant and the substance or preparation
baing manufactured. Each road tanker normally contains about 25-40 tonnes.

Frequency and duration of use

The frequency and duration of use will depend on the substance or preparation being produced. For some, deliveries
are made every day, or several times a day, while for others it is a weekly or monthly process. The duration of the off-
loading activity lasts for one to two hours per road fanker.

Some sifes take borates in pallets of 25kg bags, which may occur as infrequently as once or twice per year, while for
others it is a weekly process.

Human factors net influenced by risk management

None

Other given operational conditions affecting workers’ exposure

The tasks are carried out outdoors so deliveries are made at ambient temperature.

Technical conditions and measures at process level (source) to prevent release

The transfer of borate is made pneumatically. A flexible hose is connected from the road tanker to the plant pipework.
The borafe is then pumped fo the plant silos using either the moior on the road tanker or using onsite pumps. The
system is therefore closed and there is liftle opportunity for worker exposure. The connection and disconnection of the
Jflexible pipework fakes one or two minutes, and this is the only opporfunity for potential exposure fo the borafe.
Borates arriving by pallef are faken from the fruck info the warehouse using a forklift fruck.

Technical conditions and measures to control dispersion from source towards the worker

The receiving silos are fitied with filters to prevent the dispersion of borate with the displaced air from the top of the
silos.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and regular testing and mamfenance of plant and equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear overalls and gloves. Eye protection should be worn where good hygiene practice reguires it or
substance classification demands it.

Exposure estimation and reference fo ifs source

There is only one data point available for this activity exclusively. This value is 0.016 mgBim’.

The ART exposure model was used to estimate exposure during this activity. The parameters used were fine dry dust,
vacuum transfer of powders, transferring 100-1000ks/minute, open process, fully enclosed process, outdoors, LEV.
The estimated 90th percentile exposure to dust was 0.13mg/m3. The boren equivalent would be in the range 0.0 —
0.03mgB/m’ depending on the boron-coniaining material being off-loaded. This range accords well with the one real
datapomt obtained. This value is well below the inhalation DNEL of 1 45mgB/m’

MEASE was used fo estimate dermal exposure during this activity. The parameters used were >25% boron, PROC2Z,
duration <15minutes, closed system without breaches, non-direct handling, mcidental contact and no gloves. The
estimated exposure is 0.024mgB/day. This value is well below the dermal DNEL of 4800mgB/day.

There is no inhalation or dermal exposure risk to workers off-loading pallets of borates as the bags are sealed onto
the pallets with polythene shrink wrap.

Gudance to DU to evaluate whether he works mside the boundaries set by the ES

If the parameters used in the MEASE model outlined above do not reflect conditions at the DU facility, the DU can
use MEASE and inpuf the paramefers that do reflect conditions at the DU facility fo check whether the DU warks
inside the boundaries set by the ES.




BORIC ACID ES 08/2018

ES21: General maintenance activities
Use descriptors

PROCSa. Transfer of substance or preparation (charging/discharging) from/fto vessels/large contaimers at non-
dedicated facilities.

PROCSED. Transfer of substance or preparation (charging/discharging) from/fo vesselsdarge containers at dedicated
Jacilities.

Controlling worker exposure for general maintenance activities

Product characteristics

Borates are granular powders. They are used in numerous processes and industries.

Amounts used

The amount of borate used at any one fime will depend on the size of the plant and the substance or preparation being
manufactured.

Frequency and duration of use

There are daily maintenance activities, planned maimtenance and reactive maintenance on the plants.

Human factors not influenced by risk management

None

Other given operational conditions affecting worker exposure

Most fasks are carried out indoors, although there may also be outdoor activities.

Technical conditions and measures at process level (source) to prevent release

Most of the transfer of substances and the production processes are closed and automatically controlled from control
cabins on the plant. Maintenance activities take place on and around the plani.

Technical conditions and measures to control dispersion from source towards the worker

Where processes are partially open, LEV is used to control exposure to fimes.

Organisational measures to prevent/limit releases, dispersion and exposure

Traming of operatives and regular testing and maintenance of plant and equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear overalls, safaty shoes and when necessary to conirol exposure below the DNEL, P2/P3 respiraiors
must also be worn. Eye protection should be worn where good hygiene practice requires it or substance classification
demands if.

Exposure estimation and reference to its source

There are 13 datapoints for mamtenance activities in closed manufacturing plants. When maintenance activities are
taking place on a particular piece of plant, the plant may be opened fo allow access to work, so that the normal
engingering controls will not be working. The exposure data ranges from 0 to 2.66 mgB/m’. This is a wide range and
reflects the variety of work carried out by maintenance workers. The 90th percentile for these data is 1.33 mgB/m?,
which is below the inhalation DNEL of 1.45mgB/m’. These estimates do not take into account the effect of RPE. Where
engineering conirols are not effective, RPE (P2/P3) must be worn to ensure inhalation exposure remains below the
DNEL Dermal exposure may occur during maintenance activities. MEASE has been used to estimate this exposure.
The parameters used were high dustiness solid, 1-25% boron, PROC 8a, industrial use, 60-240 minuies, non-dispersive
use, direct handling, incidental contact and no gloves worn. The estimated exposure to dust is I.728mgB/day. This is
well below the dermal (external) DNEL of 4800 mgB/day.

Guidance to DU fo evaluate whether he works inside the boundaries set by the ES

If the parameters used in the MEASE model outlined above do not reflect conditions at the DU facility, the DU can
use MEASE and inpuf the parameters that do reflect conditions at the DU facility fo check whether the DU works
inside the boundaries set by the ES.
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ES22: Transfer of substances into small containers
Use descriptors

PROCY. Transfer of substance or preparation into small containers (dedicated filling line, including weighing)

Controlling worker exposure for transfer of substances mto small containers

Product characteristics

The products may be powder, liquid or paste.

Amounts used

The amount of boraie in the finished substance/preparation will depend on what has been made. The range may vary
Jjrom 1 to 40%, 50 boron confent may vary from 0.11 to 8.6% and the substance may be in solid, liguid or paste form.
The amount of product packaged may be tens of fonnes per day.

Frequency and duration of use

The frequency and duration of use will depend on the subsiance or preparation being produced. For some, batches
are made every day, or several times a day, while for others if is a weekly or monthly process. Packaging activities
can last from 1 hour to 8 hours.

Human factors net influenced by risk management

Nonz

Other given operational conditions affecting worker exposure

Some packaging processes are largely automatic. For example, packaging of liguids may be automatic apart jfrom
loading the closed containers onto a pallet. Some packaging of powder or granular products into 25kg sacks may be
completely automatic, or the operafive may have fo place the bag on the filling chute and then manually close the bag
and place on a pallet.

Technical conditions and measures at process level (source) to prevent release

Nof reguired.

Where the packaging process is completely aufomatic, there is a reduction in exposure fo the worker as the worker is
removed from the process.

Technical conditions and measures to control dispersion from source towards the worker

Where powders are being bagged the minimum engineering control reguired is effective LEV in place to conirol
inhalation exposure.

At liguid filling stations there is no reguirement for LEV as there is minimal risk for exposure by inhalation unless
aerosols are generated.

Where pastes are packaged there is no likelihood of mhalation exposure 50 LEV is not required.

Organisational measures to preveni/limit releases, dispersion and exposure

Training of operatives and regular testing and maintenance of plant and equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear overalls, safefy shoes and when necessary P2/P3 respirafors. Eye protection should be worn where
good hygiene practice requires it or subsiance classification demands it.

Exposure estimation and reference to its source

There are few real data for packaging boron-containing substances. There are some data for packaging borate
powders in 25kg bags from the manmufacturers and these can be used and adapted to take into account that the
substances or preparations will contain between 1 and 40% borate. The range of personal exposure measurements is
0.02 to 1.4mg B/m’. The range for the preparations would therefore be between 0.001 and 0.56 mg B/m*. The 90th
percentile for this range is between 0.001 and 0.4mg B/m’ depending on the percentage borate in the preparation. This
range for the 90th percentile is well below the inhalation DNEL of 1.45mg B/m’. These figures have assumed that the
packaging operations will take place for 8 hours per day. In many cases packaging may only take place for 1 or 2
hours per day, in which case exposure to boron would be lower still. These figures iake info account risk management
measures such as LEV, but do not take into account the effect of wearing RPE.

The ART exposure model for inhalation predicts a 90th percentile of 0.06mgim’ borate for filling liguids. The
parameters used were falling liguids, transfer flow 10-100liminute, open process splash loading, effective
housekeeping, imdoors, any size workroom, LEV and good natural ventilation. The eguivalent 90th percentile for
exposure to boron would be 0.01mgB/m’. This estimate assumes exposure over an 8-hr working day. This value is well
below the inhalation DNEL of 1.45mgB/m’.

There are no dermal exposure data available, so MEASE has been used o estimate dermal exposure during non-
aufomated packaging of powders. The parameters used were high dustiness solid, 5-25% boron, PROCS, duration
=240 minutes, non-dispersive use, direct handling, imtermittent confact, integrated LEV and no use of gloves. Dermal
exposure is estimated to be 1 44mgB/day. This range is well below the dermal DNEL of 4800mgB/day.

MEASE was also used to estimate dermal exposure during the packaging of liguids. The paramefers used were agueous
liquid, 5-25% boron, PROCY, duration =240 minutes, non-dispersive use, non-direct handling, incidental contact,




BORIC ACID ES 08/2018

integrated LEV and no gloves. Dermal exposure is estimated to be 0. 144mgB/day, which is below the dermal DNEL
of 4800mgB/day.

Guidance to DU to evaluate whether he works mside the boundarnes set by the ES

If the parameters used in the MEASE model outiined above do not reflect conditions af the DU facility, the DU can
use MEASE and input the parameters that do reflect conditions at the DU facility to check whether the DU works
inside the boundaries set by the ES.

ES24 Industrial use of flux pastes to coat welding/brazing rods
Use descriptors

PROCY. Transfer of substance or preparation into small containers (dedicated filling line, including weighing)
PROCI4. Production of preparations or articles by tabletting, compression, extrusion, pelletisation.

Controlling worker exposure for coating of welding/brazing rods with flux paste

Product characteristics

The flux paste used fo coat the rods coniains 10% borafe, which is equivalent to 1.48% boron.

Amounts used

The amount of flix paste used fo coat rods is hundreds of tonnes per year.

Frequency and duration of use

The coating of welding/brazing rods may ftake place on a daily basis in some plants, while at other planis it may be
carried out weekly or even monthly.

Human factors not influenced by risk management

Nong

Other given operational conditions affecting workers’ exposure

The coating of rods takes place indoors in ambient conditions.

Technical conditions and measures at process level (source) to prevent release

The extrusion and coating process is carried out in an enclosed system under pressure.

Technical conditions and measures to control dispersion from source towards the worker

None

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives.

Conditions and measures related to personal protection, hygiene and health evaluation

Opgratives wear work clothes. Operatives wear RPE (P3) fo prevent inhalation exposure fo dust, and suitable gloves
when handling paste and packing coated rods. Eye protection should be worn where good hygiene practice requires
it or substance classification demands it.

Exposure estimation and reference to its source

There are no exposure data available.

Inhalation exposure will not occur during loading of the paste info the exfrusion press. Some exposure may occur
during the packing of the dried, coafed rods.

ART was used to estimate inhalation exposure during the packing of coated rods into bags. The parameters used were
coarse, dry, residual dust on solid objects, normal handling, effective housekeeping with no localised controls, in any
size workraoom with no restriction on general ventilation characteristics. The model gives an estimate of 90% percentile
inhalable borate {as B) of 0.043mgB/m’, 8-hr TWA. This is well below the inhalation DNEL of 1 45mgBsm’, 8-hr TIWA.
Dermal exposure was estimated using MEASE. The parameters used were massive object, 1-5% boron, PROC 9,
indusirial use, =240 minutes, nondispersive use, direct handling, extensive confact and no gloves. Dermal exposurs
was estimated to be 4.8 mgBr/day. This value is below the dermal (external) DNEL of 4500 mgB/day.

Guidance to DU to evaluate whether he works mside the boundaries set by the ES

If the parameters outlined above do not reflect conditions at the DU facility, the DU can use MEASE and imput the
parameters that do reflect conditions at the DU facility to check whether the DU works inside the boundaries set by
the ES.
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ES29: Galvanising, plating and other surface treatment of metal articles (including cleaning

processes)

Use descriptors

PROCI3. Treatment of articles by dipping and pouring.

Controlling worker exposure for galvanising, plating and other surface treatment of metal articles
(including cleaning processes)

Product characteristics

The amount of borate in plating solutions is between 3.5 and 5% borate/boric acid. This is equivalent to less than 1%
boron.

Amounts used

The amount of borate in plating baths will vary depending on the size of the bath but is in the region of 25-200kg,
Eiving a concentration of approximately 1% boron in the plating solution.

Frequency and duration of use

The treatment baths can be used up to 24 hours per day. In some cases the articles are automatically dipped, but in
other cases, fhe componenis are faken ouf of the bath in a baskef and turned manually. It is estimated that over a shift
this task may take up to 1 hour.

Human factors not influenced by risk management

None

Other given operational conditions affecting workers’ exposure

The tasks are carried out indoors.

The baths are operated at about §0°C

Technical conditions and measures at process level (source) to prevent release

None

Technical conditions and measures to control dispersion from source towards the worker

Canopy hoods over the baths capfure and remove steam.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and regular testing and maintenance of plant and equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear chemical resistant overalls and chemical-resistant gloves. Eye protection should be worn where good
hygiene practice requires it or substance classification demands if.

Exposure estimation and reference to its source

There are no specific data for the use of borates in freatment baths. Inhalation exposure is unlikely as there is no
aerosol generaied during this activity.

The dermal exposure was estimated using MEASE. The estimation took into account the pofential for exposure when
manually turning componenis.

The parameiers used were liguid, less than 1% boron, PROC 4, indusirial use, 15-60 minutes, non-dispersive use,
direct handling, imtermittent exposure and no gloves. The estimated exposure for this activity was 0.048mgB/day. This
is well below the dermal dose DNEL af 4800mg/day.

Gudance to DU to evaluate whether he works inside the boundaries set by the ES

If the parameters outlined above do not reflect conditions at the DU facility, the DU can use MEASE and input the
parameters that do reflect conditions at the DU facility fo check whether the DU works inside the boundaries set by
the ES
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ES32: Working in a laboratory
Use descriptors

PROCIS. Use as laboratory reagent.

Controlling worker exposure for working in a laboratory

Product characteristics

Borates are granular powders.

Amounts used

Samples of about kg are taken at borate processing and refining plants and also for qualify control purposes at sites
receiving  borates, but only a few grams are wsed im  quality  confrol @ fesfs.
Small amounts of borates may be used as analytical reagents in a wide variety of laborataries.

Frequency and duration of use/exposure

Techniciams in quality control laboratories may spend a few minutes weighing borate samples each day, which is the
only source of exposure, as ithe samples are normally collected by the plant operafives.
The frequency of use of borates in other laboratories will be variable, but is unlikely to be daily.

Human factors not influenced by risk management

None

Other given operational conditions affecting workers® exposure

Very small quantities are used, and tests are ofien carried out in fume cupboards.

Technical conditions and measures at process level (source) to preveni release

None

Technical conditions and measures to conirol dispersion from source towards worker

Some tesis are carried ouf in fume cupboards.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and regular testing and maintenance of plant and eguipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear laborafory coais, safety shoes and gloves. Eye protection should be worn where good hygiene practice
requires it or subsiance classification demands if.

Exposure estimation and reference fo its source

There are 18 datapoints for laboratory technicians. The range of results was 0 fo 0.2mgB/m3, 8-hr TWA The 90*
percentile for this dataset was 0.16 mgBim’®, which is well below the mhalation DNEL of 1.45 mgB/m® As there are no
real data for dermal exposure during this activity, MEASE has been used to estimate dermal exposure. The parameters
used for estimating dermal exposure during laboratory work were; a high dustiness solid, with 5-25% boron, PROC
15, duration 15-60 minufes, nondispersive use, non-direct handling, incidenial confact, integrated LEV and no gloves.
The estimated dermal exposure is 0.014mgB/day. This value is well below the dermal DNEL of 4800mgB/day.
Gudance to DU to evaluate whether he works inside the boundaries set by the ES

If the parameters used in the MEASE model outlined above do not reflect conditions at the DU facility, the DU can
use MEASE and inpuf the parameters that do reflect conditions at the DU facility to check whether the DU works
inside the boundaries set by the ES.
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ES40: Industrial/professional use of fluxes in welding/brazing
Use descriptors

PROC25. Other hot work operations with metals.

Controlling worker exposure for use of fluxes in welding/brazing

Product characteristics

The flux paste used when welding or brazing contains 10% borats, which is eguivalent fo 1.48% boron.

Amounts used

The amount of flux paste used will depend on the frequency of use of welding/brazing rods requiring the use of the
Jhux, Anrually it is likely to amount to several kgs per welder.

Frequency and duration of use

In an industrial sefting, welding is likely to take place on a daily, shift-length basis.
In a professional setting, welding is likely to be a less frequent, shorter duration activity.

Human factors not influenced by risk management

None

Other given operational conditions affecting workers’ exposure

Welding is likely to take place indoors in ambient conditions.

Technical conditions and measures at process level (source) to preveni release

None

Technical conditions and measures to control dispersion from source towards the worker

Local exhaust ventilation is used fo control welding fumes.

Organisational measures to prevent/limit releases, dispersion and exposure

Training of operatives and maintenance of equipment.

Conditions and measures related to personal protection, hygiene and health evaluation

Operatives wear work clothes. Operatives wear RPE (P3) fo prevent inhalation exposure fo welding fume, and suitable
gloves.

Exposure estimation and reference to its source

There are no specific exposure data available.

ART cannot be used to estimate exposure during hot processes. MEASE has been used to estimate inhalation and
dermal exposure. The paramefers used were massive object, 1-35% boron, Industrial use, =240 minutes, wide-
dispersive use, non-direct handling, intermiftent contact, exterior LEV, no respirator and no gloves. The estimated
inhalation exposure is 0.1 mgB/m’, 8-hr TWA. This is well below the inhalation DNEL of 1.45mgB/m?®, 8-hr TWA.
Dermal exposure was estimated to be 0. 198mgB/day, assuming no gloves worn. This value is below the dermal
(external) DNEL of 4800 mgB/day.

The estimated exposures reflect indusirial use where welding or brazing activities will take place on a daily, shift-
length basis. Exposures for professional use would be much lower, as welding is less likely to be a daily activity and
would be carried out for shorter periods of time.

Gudance to DU to evaluate whether he works inside the boundaries set by the ES

If the parameters outlined above do not reflect conditions at the DU facility, the DU can use MEASE and input the
parameters that do reflect conditions at the DU facility fo check whether the DU works inside the boundaries set by
the ES




