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		Introduction
1.	Cobalt dihydroxide (Co(OH)2) is a key substance used throughout the world in a wide variety of applications including for example the production of batteries, the chemical plating of metals or as an additive in paint or fertilizer. This solid substance is currently being traded on the market in various forms or formulations that, depending on the level of refinement, may possess different chemical or physical properties such as purity, humidity, particle size distribution, etc.. 
2.	For the purposes of this document, “refined cobalt dihydroxide” is considered to be the generally pure and refined substance with a low moisture content and fine powder form with at least 10% of its total mass likely to be dust in the respirable range, such as the aerodynamic diameter of that particle fraction is 10 microns or less.
3.	It should be noted however, that other forms of cobalt dihydroxide are available on the market that, although referred to as a ‘refined’ material, do not fulfill the particle size requirements as specified in the paragraph above. 
4.	For the purpose of this paper “Non-refined cobalt dihydroxide” is therefore considered to be cobalt dihydroxide with a such a level of refinement, or no level of refinement i.e. the crude material, that it does not fulfill the particle size requirement for respirable powder as specified in paragraph 2, and therefore falls outside of the scope of this document. 
5.	In the case of “refined cobalt dihydroxide” as defined above in paragraph 2, testing for inhalation toxicity is required according to provisions in the definition of LC50 for acute toxicity by inhalation in paragraph 2.2.61.1.3 of the ADR.
		Background
6.	Cobalt dihydroxide, both refined and non-refined, has been transported and shipped around the world for multiple years. Cobalt dihydroxide was shipped initially as non-dangerous, then later (in 2005) when the UN 3077 entry was introduced to the Dangerous Goods list, it was shipped as a class 9 substance under the entry of UN3077, Environmentally hazardous solid, N.O.S. (cobalt dihydroxide) in flexible IBCs (fIBCs) of PG III. Reference for further information is made to document UN/SCETDG/55/INF.24.
7.	As such, a vast and solid experience, in both the handling and the multimodal transport of this substance in fIBCs, was built up by industry. Technical development and process automation throughout the years has led to the customization of industry’s infrastructure in order to reduce exposure and minimalize any human interventions during processing. This is achieved through automated handling of the substance during both filling and emptying operations. Dust extraction is added as a precaution, should there be any unexpected mechanical failure. By this means, the risk of exposure to any personnel involved has been reduced to an absolute minimum. Additional information related to the automated handling and the dust extraction mechanism are provided in annex 1. 
8.	Until present, no health issues related to transport or operational incidents have been reported during the widespread use of these fIBCs. Reference for further information is made to document UN/SCETDG/55/INF.24.
9.	However, in vivo tests on rats following OECD guideline 436 by using a single four-hour exposure at different concentrations of cobalt dihydroxide highlighted the hazard of toxicity by inhalation for refined cobalt dihydroxide. These tests were performed by industry in cooperation with the Cobalt institute in the context of the REACH Regulation. Reference is made to document UN/SCETDG/55/INF.24.
10.	In compliance with the testing method prescribed in 2.2.61.1.3 of the ADR, additional in vivo tests were performed following OECD guideline 436 by means of a single one-hour inhalation exposure to cobalt dihydroxide. The preliminary tests indicated that the criteria for packing group I for inhalation toxicity, as described in paragraph 2.2.61.1.7, were met since premature death of all male and female rats was observed within 3 days after exposure to a concentration of 0.22 mg cobalt hydroxide per liter air for one continuous hour. 
11.	On the basis of this test information, during the 55th meeting of the UNSCETDG, there was consensus that currently, in absence of a specific UN-number for solid, toxic by inhalation, the most appropriate class and entry in the dangerous goods list for the transport of refined cobalt dihydroxide, meeting the criteria for packing group I for inhalation toxicity by dusts, is class 6.1 and entry UN3288 , TOXIC SOLID, INORGANIC, N.O.S  (cobalt dihydroxide), PG I. 
		Discussion
12.	However, the packing instruction IBC07 assigned to UN3288, TOXIC SOLID, INORGANIC, N.O.S, PG I does not allow the use of flexible IBC’s. As such, fIBCs would no longer be allowed to be used for the transport of refined cobalt dihydroxide that meets the criteria for PG I due to inhalation toxicity.
13.	Prohibition of the use of fIBCs for the transport of refined cobalt dihydroxide meeting the criteria for packing group I for inhalation toxicity would impose the introduction and use of alternative packagings, such as drums or other small packagings, that are not compatible with current automated infrastructure. As a consequence, additional human interventions and handling would be required during processing, packaging, filling and emptying operations. This would result in an elevated level of dust at the workplace and hence a higher risk of exposure, whereas over the years, a lot of efforts has been made by industry to reduce the risks of exposure.
		New technological developments 
14.	Improved technology and materials over the decades since fIBCs were first introduced have improved the containment of materials packed and reduced the potential for loss of any dust.
15.	Since the primary hazard of class 6.1 ‘refined cobalt dihydroxide’ is acute toxicity by inhalation, it is a prerequisite that no matter or dust in any form is allowed to escape the packaging during transport and create a hazardous environment.
16.	Bearing this in mind a new design for a 13H3 flexible IBC was developed and further optimized in Belgium. This flexible IBC is a made from polypropylene and contains an inner liner of low density polyethylene (LDPE). The fIBC consists of a double layered filling spout at the top and a double layered discharge spout at the bottom. Additionally the discharge spout of the fIBC is coated and has a protective sleeve and a protective flap as supplementary safety measurements.
17.	This fIBC was tested in accordance with the test provisions from chapter 6.5.6 of the ADR. A top lift test, a drop test, a topple test, a righting test and a tear test were performed. It should be noted that the tested fIBC meets the test criteria for PG I for the drop test and the topple test as specified in paragraphs 6.5.6.9.4 and 6.5.6.11.4 of the ADR. It should also be noted that the drop, topple and righting test were performed with the actual substance for which it is intended to be transported (i.e. refined cobalt dihydroxide). In this way, refined cobalt dihydroxide, with a purity of nearly 100% and a particle size distribution such that 85% of its total mass is in the respirable range of 10 µm or less, thus meeting the criteria in ADR in 2.2.61.1.3, was used as filling medium during the tests. For reference, the particle size distribution as well as a generic Safety Data Sheet (SDS) of refined cobalt dihydroxide are added in annexes 2 and 3 to this document.  
18.	Notwithstanding the fact that the criteria for passing the above mentioned tests in 6.5.6.9.5 and 6.5.6.11.5 for flexible IBC’s allow for a ‘slight discharge’ at the closures or the stitch holes, no loss of content or egress of dust was observed during the final tests. Due to the toxic inhalation nature of this hazard any loss of content is unacceptable.  In this way, this new and improved design of a 13H3 fIBC, that was approved by the competent authority for packaging in Belgium, exceeds the current criteria as specified in the ADR.
19.	Upon request of interested competent authorities a copy of the certificate of approval and accompanying test report, as issued by the competent authority for packaging in Belgium, or other additional information related to the performed tests can be provided. 
		Proposal
20.	The co-authors of this paper believe that the appropriate level of safety for the transport of ‘refined cobalt dihydroxide’, meeting the criteria for PG I for inhalation toxicity, can be attained:
by the use of an improved flexible IBC meeting the requirements described in the provisions below in E.1; 
as well as by imposing specific handling and transport provisions for loading, unloading and transport as described in provisions below in E.2.
21.	The proposed provisions in the paragraphs below will not only imply a significant improvement over the current way of transport, but will also allow to maintain and benefit from ‘the good practices’ that have been established throughout the years. These provisions serve as a basis for a multilateral agreement (MA) for the use of an improved fIBC for the transport of refined cobalt dihydroxide. During the time the discussions on this topic are ongoing at the UN Sub-Committee of Experts on the Transport of Dangerous Goods meetings, this MA can serve as a safe transitional solution in order to not impede the transport and processing of cobalt dihydroxide. 
E.1  Improved flexible IBC
22.	In order to provide a level playing field, the Belgian competent authorities are of the opinion that any optimized design for a fIBC of the type 13H3 or 13H4 may be used for the transport of refined cobalt dihydroxide meeting the criteria for packing group I for inhalation toxicity as long as the packaging has been tested and approved in accordance with the applicable provisions of chapter 6.5.6 of the ADR. In addition to these provisions, no egress of dust or loss of matter of any kind shall be observed during testing, and the drop, topple and righting test shall be performed with the actual refined cobalt dihydroxide for which it is intended to be used.
E.2 additional handling and transport requirements
23.	In addition to the applicable provisions of the ADR, the European standard EN12195-1:2010 or the IMO/ILO/UNECE CTU Packing Code of Practice for Packing of Cargo Transport Units shall be respected /implemented for securing of the cargo.
24.	The following additional provisions shall be implemented in order to reduce the physical hazards to which the cargo is exposed during transport and handling:
Transport shall be done in closed cargo transport units (CTU). Alternatively, sheeted vehicles (SV) are allowed for road transport. The sheet shall be of an impermeable and non-combustible material. 
No other goods of any kind, dangerous or non-dangerous, shall be transported with refined cobalt dihydroxide meeting the criteria for PG I for inhalation toxicity in fIBCs in the same CTU or SV at the same time.
Before loading, an interior and exterior inspection of the CTU or SV shall be performed by the consignor. During these inspections, special attention shall be given that: 
-	The CTU or SV is free from major damage, with no broken flooring or protrusions such as nails, bolts, special fittings etc. which could cause injury to persons or damage to the cargo;
-	The interior and exterior of a CTU or SV shall be inspected prior to loading to ensure that there is no damage that could affect its integrity or that of the packages to be loaded in it.
The cargo shall be loaded onto a full plastic load board. Alternatively, wooden pallets may be used but the fIBC shall be protected from direct contact with the timber from the pallets by means of a slip sheet or equivalent. 
[bookmark: _Hlk16580391]The palletized load shall be sufficiently secured by means of either shrink-wrapping or stretch-wrapping of sufficient strength.
The unit loads shall be tightly stowed so that void spaces are reduced to a minimum. In case of a full container load, any void spaces shall be filled by means of dunnage bags to avoid any shifting of the cargo.
The unit loads shall be adequately protected from any direct contact with other securing materials that might harm the unit load during transport.  By example the unit loads shall be protected from any transverse battens, intended to restrain the cargo in front of the door, by means of cardboard or plywood of sufficient strength.
The use of nails, for example used for scantlings or timber battens, shall be reduced to an absolute minimum. Any direct contact with the unit load shall be avoided.
If lashings are used for securing the cargo, it shall be observed that no unit loads are overstressed or are at risk of being damaged during transport.
25.	Before and during loading, the packages containing the cargo shall be inspected. Any packages found to be damaged, leaking or sifting shall not be packed into a CTU or SV.
26.	Particular attention shall be given to the handling of packages during their preparation for transport. The method of loading shall be such that accidental damage is not caused through dragging or mishandling.
27.	Depending on the level of refinement and the particle size, refined cobalt dihydroxide may contain very fine particles. As a result of its natural flow and the settling of the product a significant reduction of the volume is observed after filling of the fIBC. For this reason the following requirements shall be taken into account:
No stacking of unit loads within the CTU or SV is allowed under any circumstances. In compliance with 6.5.2.2.2 of the ADR, every fIBC shall accordingly be marked with the symbol for ‘IBCs NOT capable of being stacked’.   
In order to avoid inadequate securing, the cargo shall only be palletized, shrink-or stretch wrapped, loaded and secured in the CTU or SV with a delay after filling, allowing the product to sufficiently ‘settle’ and the reduction in volume to take place. It is up to the manufacturer/consignor to determine this delay, taking into account the unique physical properties of the refined cobalt dihydroxide.
28.	The consignor shall, in addition to any other relevant and obligatory information concerning the consignment, inform any other parties involved in transport and the supply chain of the consignment that:
The cargo is toxic by inhalation
Before opening the doors of the CTU or SV, the nature of the contents and the possibility that leakages may have caused an unsafe condition and toxic environment, shall be considered.
Suitable personal protective clothing shall be worn when opening the CTU or SV. 
After opening and before commencing unloading, the cargo shall be inspected for leakage or damage. 
After unloading it shall be ensured that there is no contamination of the CTU or SV.
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Annex 2 - Refined Co dihydroxide particle size information (1).pdf
Cobalt Dihydroxide- Additional Particle Size Distribution and Specific Surface Area
Measurements

The Cobalt Institute (CI) commissioned DMT (Essen, Germany) and My-TEC (Germany) to
conduct the following tests on three separate samples (three different manufacturers) of
refined cobalt dihydroxide powders to provide standardised particle size distribution results
and to further determine the representativeness of the sample tested for the endpoint of acute
toxicity (EU REACH) to the other refined cobalt dihydroxide products:

1. Laser Diffraction (ISO 13320) — Dry Suspension

2. Laser Diffraction (ISO 13320) — Liquid Suspension (hexane)
3. Laser Diffraction (ISO 13320) — Liquid Suspension (acetone)
4. BET (Specific Surface Area) (ISO 9277)

Table 1. Summary of Particle Size Distribution and Specific Surface Area Analysis of Three
Refined Cobalt Dihydroxide Powders

Refined Co
Dihydroxide 1

Refined Co
Dihydroxide 2

Refined Co
Dihydroxide 3

*Sample used for
Acute Tox Testing*

Laser Diffraction D10 ~ 0.5 um D10~ 0.2 pm D10 ~ 0.2 um
(Dry powder)
D50 ~ 8.1 pm D50 ~ 1.1 pm D50 ~ 1.5 um
D90 ~ 14.6 um D90 ~ 22.1 pm D90 ~ 22.6 um
Laser Diffraction D10~ 6.4 um D10 ~ 8.8 um D10 ~ 5.5 um
(Hexane)
D50 ~12.7 um D50 ~ 34.1 pm D50 ~ 20.7 ym
D90 ~ 22.1 ym D90 ~ 77.3 um D90 ~ 55.9 um
Laser Diffraction D10~ 7.3 um D10 ~ 1.6 um D10~ 1.2 um
(Acetone)
D50 ~ 11.9 um D50 ~ 31.4 um D50 ~ 18.6 um
D90 ~ 18.0 um D90 ~ 67.1 um D90 ~ 63.3 um
BET (m?/g) 6.398 19.607 19.297
BET (m?cm?3) 12.25 38.44 37.90
Cobalt Institute Page 1 of 4 July 2019





Cobalt Dihydroxide- Additional Particle Size Distribution and Specific Surface Area Measurements
Appendix 1. Particle Size Distribution Analysis

Cobalt Dihydroxide 1
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Figure 1. Cobalt Dihydroxide 1: Laser Diffraction Results- Dry powder (A); Laser Diffraction Results- Hexane (B); Laser Diffraction Results- Acetone (C)
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Cobalt Dihydroxide- Additional Particle Size Distribution and Specific Surface Area Measurements

Cobalt Dihydroxide 2
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Figure 2. Cobalt Dihydroxide 2: Laser Diffraction Results — Dry powder (A); Laser Diffraction Results- Hexane (B); Laser Diffraction Results- Acetone (C)
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Cobalt Dihydroxide- Additional Particle Size Distribution and Specific Surface Area Measurements

Cobalt Dihydroxide 3
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Figure 3. Cobalt Dihydroxide 3: Laser Diffraction Results — Dry powder (A); Laser Diffraction Results- Hexane (B); Laser Diffraction Results- Acetone (C)
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Annex 3 - Generic draft SDS cobalt dihydroxide (1).pdf
SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide
Version 0.0 Revision Date: 00.00.0000

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

Product identifier . Cobalt dihydroxide

REACH Registration Number : 01-2119517583-39

CAS-No. » 21041-93-0

EC-No. © 244-166-4

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

Use of the Substance/Mix- . Intermediate, Paint, Fertilizers, Specialty chemical for indus-

ture trial use, Resins., Production of catalysts and catalyst precur-
sors, Chemical plating of metals, Production of batteries.,
Manufacture of glass., Colouring agents, pigments, Additive
for printing inks., Paint additive

1.3 Details of the supplier of the safety data sheet
Company :

E-mail address of person re-
sponsible for the SDS

1.4 Emergency telephone number
Poison Center

Telephone

Hours of operation . 24HRS

Supplier

Emergency telephone num- . For transport in Europe, Central- and South America, Israel

ber and Africa (Non-Arabic speaking countries):
For transport in the Middle East (Israel excluded) & Arabic
speaking Africa:
For transport in the USA and Canada:
For transport in Asian and the Pacific (China excluded):
For transport in China:

Hours of operation . This telephone number is available 24 hours per day, 7 days

per week.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide
Version 0.0 Revision Date: 00.00.0000

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

Classification (REGULATION (EC) No 1272/2008)

Acute toxicity, Category 4 H302: Harmful if swallowed.

Acute toxicity, Category 1 H330: Fatal if inhaled.

Eye irritation, Category 2 H319: Causes serious eye irritation.

Respiratory sensitisation, Sub-category H334: May cause allergy or asthma symptoms or
1B breathing difficulties if inhaled.

Skin sensitisation, Category 1 H317: May cause an allergic skin reaction.
Reproductive toxicity, Sub-category 1B H360Fd: May damage fertility. Suspected of

damaging the unborn child.

Carcinogenicity, Category 1B H350i: May cause cancer by inhalation.
Acute aquatic toxicity, Category 1 H400: Very toxic to aquatic life.
Chronic aquatic toxicity, Category 2 H411: Toxic to aquatic life with long lasting effects.

2.2 Label elements

Labelling (REGULATION (EC) No 1272/2008)

Hazard pictograms

Signal word . Danger

Hazard statements : H302 Harmful if swallowed.
H317 May cause an allergic skin reaction.
H319 Causes serious eye irritation.
H330 Fatal if inhaled.
H334 May cause allergy or asthma symptoms or breathing
difficulties if inhaled.
H360Fd: May damage fertility. Suspected of damaging the
unborn child.
H350i May cause cancer by inhalation.
H410 Very toxic to aquatic life with long lasting effects.

Precautionary statements . Prevention:

P201 Obtain special instructions before use.

P260 Do not breathe dust/ fume/ gas/ mist/ vapours/ spray.
P280 Wear protective gloves/ protective clothing/ eye protec-
tion/ face protection.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide
Version 0.0 Revision Date: 00.00.0000

Response:

P304 + P340 + P310 IF INHALED: Remove person to fresh
air and keep comfortable for breathing. Immediately call a
POISON CENTER/doctor.

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

Storage:

P403 + P233  Store in a well-ventilated place. Keep container
tightly closed.

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent, bioaccumula-
tive and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or
higher.

SECTION 3: Composition/information on ingredients

3.1 Substances
EC-No. . 244-166-4

Hazardous components

Chemical name CAS-No. Classification Concentration (% w/w)
EC-No.
Registration num-
ber

cobalt dihydroxide 21041-93-0 Acute Tox. 4; H302 <= 100
244-166-4 Acute Tox. 1; H330

Eye Irrit. 2; H319
Resp. Sens. 1B;
H334

Skin Sens. 1; H317
Repr. 1B; H360Fd
Carc. 1B; H350i
Aquatic Acute 1,
H400

Aquatic Chronic 2;
H411

SECTION 4: First aid measures

4.1 Description of first aid measures

General advice :  Move out of dangerous area.
Consult a physician.
Show this safety data sheet to the doctor in attendance.
Symptoms of poisoning may appear several hours later.
Do not leave the victim unattended.

If inhaled . Call a physician or poison control centre immediately.
Move to fresh air.

3/16





SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide
Version 0.0 Revision Date: 00.00.0000

If unconscious, place in recovery position and get medical at-
tention immediately.

In case of skin contact . If on skin, rinse well with water.
If on clothes, remove clothes.
If symptoms persist, call a physician.
Wash contaminated clothing before reuse.

In case of eye contact . Remove contact lenses.
In the case of contact with eyes, rinse immediately with plenty
of water and seek medical advice.
Protect unharmed eye.
Keep eye wide open while rinsing.

If swallowed . Keep respiratory tract clear.
Do not give milk or alcoholic beverages.
Never give anything by mouth to an unconscious person.
Take victim immediately to hospital.

4.2 Most important symptoms and effects, both acute and delayed

Symptoms : Skin contact may provoke the following symptoms:
Allergic reactions
Inhalation may provoke the following symptoms:
Shortness of breath
Asthma
Ingestion may provoke the following symptoms:
Stomach/intestinal disorders
In case of eye contact
Excessive lachrymation

4.3 Indication of any immediate medical attention and special treatment needed

SECTION 5: Firefighting measures

5.1 Extinguishing media

Suitable extinguishing media : Use extinguishing measures that are appropriate to local cir-
cumstances and the surrounding environment.

Unsuitable extinguishing me- : High volume water jet
dia

5.2 Special hazards arising from the substance or mixture

Specific hazards during fire- : Do not allow run-off from fire fighting to enter drains or water
fighting courses.

Hazardous combustion prod- : Cobalt compounds

ucts
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide
Version 0.0 Revision Date: 00.00.0000

5.3 Advice for firefighters

Special protective equipment : Wear self-contained breathing apparatus for firefighting if nec-
for firefighters essary.
Further information . Collect contaminated fire extinguishing water separately. This

must not be discharged into drains.
Fire residues and contaminated fire extinguishing water must
be disposed of in accordance with local regulations.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Personal precautions . Use personal protective equipment.
Avoid dust formation.
Avoid breathing dust.
Ensure adequate ventilation.
Evacuate personnel to safe areas.

6.2 Environmental precautions

Environmental precautions . Prevent product from entering drains.
Prevent further leakage or spillage if safe to do so.
If the product contaminates rivers and lakes or drains inform
respective authorities.

6.3 Methods and material for containment and cleaning up

Methods for cleaning up . Pick up and arrange disposal without creating dust.
Keep in suitable, closed containers for disposal.

6.4 Reference to other sections
For personal protection see section 8.

SECTION 7: Handling and storage

7.1 Precautions for safe handling

Advice on safe handling . Avoid formation of respirable particles.
Do not breathe vapours/dust.
Avoid exposure - obtain special instructions before use.
Avoid contact with skin and eyes.
For personal protection see section 8.
Smoking, eating and drinking should be prohibited in the appli-
cation area.
Provide sufficient air exchange and/or exhaust in work rooms.
Dispose of rinse water in accordance with local and national
regulations.
Persons susceptible to skin sensitisation problems or asthma,
allergies, chronic or recurrent respiratory disease should not
be employed in any process in which this mixture is being
used.
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide

Version 0.0 Revision Date: 00.00.0000
Advice on protection against : Avoid dust formation. Provide appropriate exhaust ventilation
fire and explosion at places where dust is formed.

Hygiene measures :Avoid contact with skin, eyes and clothing. When using do not

eat or drink. When using do not smoke. Wash hands before
breaks and immediately after handling the product.

7.2 Conditions for safe storage, including any incompatibilities

Requirements for storage ar- : Prevent unauthorized access. Keep container tightly closed in

eas and containers a dry and well-ventilated place. Containers which are opened
must be carefully resealed and kept upright to prevent leak-
age. Observe label precautions. Electrical installations / work-
ing materials must comply with the technological safety stand-
ards. To maintain product quality, do not store in heat or direct

sunlight.
Further information on stor- . Keep in adry place. No decomposition if stored and applied
age stability as directed.

7.3 Specific end use(s)

SECTION 8: Exposure controls/personal protection

8.1 Control parameters
Contains no substances with occupational exposure limit values.

Derived No Effect Level (DNEL) according to Regulation (EC) No. 1907/2006:

Substance name End Use Exposure routes | Potential health ef- Value
fects

cobalt dihydroxide Workers Inhalation 0,063 mg/m3

Predicted No Effect Concentration (PNEC) according to Regulation (EC) No. 1907/2006:

Substance name Environmental Compartment Value
cobalt dihydroxide Sewage treatment plant 0,37 mgll
Fresh water 0,00051 mg/l
Marine water 0,00236 mg/l
Fresh water sediment 9,5 mg/kg dry
weight (d.w.)
Soil 7,9 mg/kg dry
weight (d.w.)

8.2 Exposure controls

Engineering measures
Handle only in a place equipped with local exhaust (or other appropriate exhaust).

Personal protective equipment
Eye protection . Safety glasses with side-shields conforming to EN166

Skin and body protection . Dust impervious protective suit

6/16





SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Cobalt Dihydroxide

Version 0.0

Revision Date: 00.00.0000

Respiratory protection

In the case of dust or aerosol formation use respirator with an
approved filter.

When workers are facing concentrations above the exposure
limit they must use appropriate certified respirators.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Appearance
Colour

Odour

Melting point/range

Flash point

Flammability (solid, gas)
Relative density
Density

Solubility(ies)
Water solubility

Decomposition temperature

9.2 Other information
No data available

powder

purple
odourless
Decomposition

Method: closed cup
does not flash

The product is not flammable.
3,6

3,6 g/cm3

insoluble

250 °C

SECTION 10: Stability and reactivity

10.1 Reactivity

Stable at normal ambient temperature and pressure.

10.2 Chemical stability

No decomposition if stored and applied as directed.

10.3 Possibility of hazardous reactions

Hazardous reactions

10.4 Conditions to avoid
Conditions to avoid

10.5 Incompatible materials
Materials to avoid

No decomposition if stored and applied as directed.

None known.

None.
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SAFETY DATA SHEET

(é\\
according to Regulation (EC) No. 1907/2006 . @
umicore
Cobalt Dihydroxide
Version 0.0 Revision Date: 00.00.0000
10.6 Hazardous decomposition products
No decomposition if stored normally.
SECTION 11: Toxicological information
11.1 Information on toxicological effects
Acute toxicity
Components:
cobalt hydroxide:
Acute oral toxicity . LD50 (Rat, male and female): 1.060 mg/kg
Method: OECD Test Guideline 401
Acute inhalation toxicity : Assessment: The component/mixture is extremely toxic after
short term inhalation. LC50 < 0.05mg/I
Method: OECD Test Guideline 436
Acute dermal toxicity . LD50 (Rat, male and female): > 2.000 mg/kg
Method: OECD Test Guideline 402
GLP: yes
Remarks: Based on read across from structural related sub-
stance:

Skin corrosion/irritation

Product:
Remarks: May cause skin irritation in susceptible persons.

Components:

cobalt hydroxide:
Assessment: No skin irritation

GLP: yes
Serious eye damage/eye irritation

Product:
Remarks: No data available

Components:

cobalt hydroxide:
Species: Rabbit
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Method: OECD Test Guideline 405
Result: Eye irritation
GLP: no

Respiratory or skin sensitisation

Product:
Remarks: May cause sensitisation of susceptible persons by skin contact.

Components:

cobalt hydroxide:
Remarks: data waiving in REACH dossier

Germ cell mutagenicity

Product:
Genotoxicity in vitro . Remarks: No data available

Components:

cobalt hydroxide:

Genotoxicity in vitro . Test system: Salmonella typhimurium
Metabolic activation: with and without metabolic activation
Method: OECD Test Guideline 471
Result: negative
GLP: yes
Remarks: Based on read across from structural related sub-
stance:
Copper sulphate

Carcinogenicity

Product:
Remarks: No data available

Components:

cobalt hydroxide:

Species: Mouse, (male and female)

Application Route: inhalation (vapour)

GLP: yes

Remarks: Based on read across from structural related substance:
Cobalt sulphate

Reproductive toxicity

Product:
Effects on fertility . Remarks: No data available
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STOT - single exposure

Product:
Remarks: No data available

STOT - repeated exposure

Product:
Remarks: No data available

Repeated dose toxicity

Components:

cobalt hydroxide:

Species: Rat

NOAEL: 1.000 mg/kg

Application Route: Oral

Method: OECD Test Guideline 422

GLP: yes

Remarks: Based on read across from structural related substance:
cobalt sulphide

Further information

Product:
Remarks: No data available

SECTION 12: Ecological information

12.1 Toxicity

Components:

cobalt hydroxide:

Toxicity to daphnia and other : EC10: 2,48 mg/l
aquatic invertebrates Exposure time: 81 d
Test Type: flow-through test
GLP: yes
Remarks: Based on read across from structural related sub-
stance:
cobalt dichloride hexahydrate
Fresh water

M-Factor (Acute aquatic tox- : 10

icity)

Toxicity to fish (Chronic tox- : EC10:

icity) Exposure time: 81 d

Species: Oncorhynchus mykiss (rainbow trout)
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Toxicity to daphnia and other
aquatic invertebrates
(Chronic toxicity)

M-Factor (Chronic aquatic
toxicity)

Ecotoxicology Assessment
Chronic aquatic toxicity

12.2 Persistence and degradability
No data available

12.3 Bioaccumulative potential
Components:

cobalt hydroxide:
Bioaccumulation

12.4 Mobility in soil
No data available

Remarks: Based on read across from structural related sub-
stance:

cobalt dichloride hexahydrate

Fresh water

EC10: 1,94 mg/l

Exposure time: 28 d

GLP: yes

Remarks: Based on read across from structural related sub-
stance:

cobalt dichloride hexahydrate

Marine water

1

Toxic to aquatic life with long lasting effects.

Bioconcentration factor (BCF): 180 - 4.000

12.5 Results of PBT and vPvB assessment

Product:
Assessment

12.6 Other adverse effects

Product:

Additional ecological infor-
mation

This substance/mixture contains no components considered
to be either persistent, bioaccumulative and toxic (PBT), or
very persistent and very bioaccumulative (vPvB) at levels of
0.1% or higher..

Very toxic to aquatic life.
Toxic to aquatic life with long lasting effects.

SECTION 13: Disposal considerations

13.1 Waste treatment methods
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Product

Contaminated packaging

The product should not be allowed to enter drains, water
courses or the soil.

Dispose of in accordance with the European Directives on
waste and hazardous waste.

In accordance with local and national regulations.

Do not contaminate ponds, waterways or ditches with chemi-
cal or used container.

According to the European Waste Catalogue, Waste Codes
are not product specific, but application specific.

Waste codes should be assigned by the user, preferably in
discussion with the waste disposal authorities.

Send to a licensed waste management company.

Empty remaining contents.
Dispose of as unused product.
Do not re-use empty containers.

SECTION 14: Transport information

14.1 UN number

ADN
ADR
RID
IMDG
IATA
14.2 UN proper shipping name

ADN

ADR

RID

IMDG

IATA

14.3 Transport hazard class(es)

ADN

ADR

UN 3288
UN 3288
UN 3288
UN 3288
UN 3288

: TOXIC SOLID, INORGANIC, N.O.S.

(cobalt dihydroxide)

: TOXIC SOLID, INORGANIC, N.O.S.

(cobalt dihydroxide)

: TOXIC SOLID, INORGANIC, N.O.S.

(cobalt dihydroxide)

. TOXIC SOLID, INORGANIC, N.O.S.

(cobalt dihydroxide)

. Toxic solid, inorganic, n.o.s.

(cobalt dihydroxide)
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RID

IMDG

IATA

14.4 Packing group

ADN

Packing group o
Classification Code . T5
Hazard Identification Number : 66
Labels 6.1
ADR

Packing group o
Classification Code . T5
Hazard Identification Number : 66
Labels 6.1
Tunnel restriction code (C/IE)
RID

Packing group o
Classification Code . T5
Hazard Identification Number : 66
Labels 6.1
IMDG

Packing group I
Labels 6.1
EmS Code F-A, S-A
IMDG segregationcode

IATA

Packing instruction (cargo 673
aircraft)

Maximum quantity 50,00 KG
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14.5

14.6

Packing instruction (passen- : 666

ger aircraft)

Maximum quantity . 5,00 KG
Packing group s

Labels . Toxic

Environmental hazards

ADN
Environmentally hazardous . yes

ADR
Environmentally hazardous . yes

RID
Environmentally hazardous . yes

IMDG
Marine pollutant . yes

Special precautions for user
Not applicable

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

14.8

Not applicable for product as supplied.
Remarkt

Respirable fraction of the material is >10%

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mix-

ture

REACH - Restrictions on the manufacture, placing on
the market and use of certain dangerous substances,
preparations and articles (Annex XVII)

REACH - Candidate List of Substances of Very High
Concern for Authorisation (Article 59).

REACH - List of substances subject to authorisation (An-
nex XIV)

Regulation (EC) No 1005/2009 on substances that de-
plete the ozone layer

Regulation (EC) No 850/2004 on persistent organic pol-
lutants

Regulation (EC) No 649/2012 of the European Parlia-
ment and the Council concerning the export and import
of dangerous chemicals

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Seveso llI: Directive 2012/18/EU of the European Parliament and of the Council on the control of

major-accident hazards involving dangerous substances.

El ENVIRONMENTAL
HAZARDS

Quantity 1 Quantity 2
100t 200t
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H1 ACUTE TOXIC 5t 20t
Volatile organic compounds : Directive 2010/75/EU of 24 November 2010 on industrial

emissions (integrated pollution prevention and control)
Not applicable

Other regulations:

Take note of Directive 94/33/EC on the protection of young people at work or stricter national
regulations, where applicable.

The components of this product are reported in the following inventories:

CH INV . On the inventory, or in compliance with the inventory
DSL . All components of this product are on the Canadian DSL
AICS : On the inventory, or in compliance with the inventory
NZloC :Not in compliance with the inventory

ENCS . On the inventory, or in compliance with the inventory
ISHL . On the inventory, or in compliance with the inventory
KECI . On the inventory, or in compliance with the inventory
PICCS : Not in compliance with the inventory

IECSC : On the inventory, or in compliance with the inventory
TCSI : On the inventory, or in compliance with the inventory
TSCA : On TSCA Inventory

15.2 Chemical safety assessment
A Chemical Safety Assessment has been carried out for this substance.

SECTION 16: Other information

Full text of other abbreviations

ADN - European Agreement concerning the International Carriage of Dangerous Goods by Inland
Waterways; ADR - European Agreement concerning the International Carriage of Dangerous
Goods by Road; AICS - Australian Inventory of Chemical Substances; ASTM - American Society
for the Testing of Materials; bw - Body weight; CLP - Classification Labelling Packaging Regulation;
Regulation (EC) No 1272/2008; CMR - Carcinogen, Mutagen or Reproductive Toxicant; DIN -
Standard of the German Institute for Standardisation; DSL - Domestic Substances List (Canada);
ECHA - European Chemicals Agency; EC-Number - European Community number; ECx - Concen-
tration associated with x% response; ELx - Loading rate associated with x% response; EmS -
Emergency Schedule; ENCS - Existing and New Chemical Substances (Japan); ErCx - Concen-
tration associated with x% growth rate response; GHS - Globally Harmonized System; GLP - Good
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Laboratory Practice; IARC - International Agency for Research on Cancer; IATA - International Air
Transport Association; IBC - International Code for the Construction and Equipment of Ships car-
rying Dangerous Chemicals in Bulk; IC50 - Half maximal inhibitory concentration; ICAO - Interna-
tional Civil Aviation Organization; IECSC - Inventory of Existing Chemical Substances in China;
IMDG - International Maritime Dangerous Goods; IMO - International Maritime Organization; ISHL
- Industrial Safety and Health Law (Japan); ISO - International Organisation for Standardization;
KECI - Korea Existing Chemicals Inventory; LC50 - Lethal Concentration to 50 % of a test popula-
tion; LD50 - Lethal Dose to 50% of a test population (Median Lethal Dose); MARPOL - International
Convention for the Prevention of Pollution from Ships; n.o.s. - Not Otherwise Specified; NO(A)EC
- No Observed (Adverse) Effect Concentration; NO(A)EL - No Observed (Adverse) Effect Level,
NOELR - No Observable Effect Loading Rate; NZIoC - New Zealand Inventory of Chemicals; OECD
- Organization for Economic Co-operation and Development; OPPTS - Office of Chemical Safety
and Pollution Prevention; PBT - Persistent, Bioaccumulative and Toxic substance; PICCS - Philip-
pines Inventory of Chemicals and Chemical Substances; (Q)SAR - (Quantitative) Structure Activity
Relationship; REACH - Regulation (EC) No 1907/2006 of the European Parliament and of the
Council concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals; RID -
Regulations concerning the International Carriage of Dangerous Goods by Rail; SADT - Self-Ac-
celerating Decomposition Temperature; SDS - Safety Data Sheet; TCSI - Taiwan Chemical Sub-
stance Inventory; TRGS - Technical Rule for Hazardous Substances; TSCA - Toxic Substances
Control Act (United States); UN - United Nations; vPvB - Very Persistent and Very Bioaccumulative

Further information

Other information . This safety datasheet complies with the requirements of Reg-
ulation (EC) No. 1907/2006.

The Exposure Scenario is currently not incorporated in the
SDS. It can be provided upon request by your regular SDS
contact person.

The information provided in this Safety Data Sheet is correct to the best of our knowledge, infor-
mation and belief at the date of its publication. The information given is designed only as a guidance
for safe handling, use, processing, storage, transportation, disposal and release and is not to be
considered a warranty or quality specification. The 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, unless specified in the text.
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Annex 1 - Big bag filling and discharge - 27-08-2019.pdf
Annex 1—Additional information related to the automated handling and dust extraction
A. Loading of flexible IBC’s with refined cobalt dihydroxide

1. General explanation and some technical drawings

EZ :4
)@L g, ?
1
|

1) Operator loads the FIBC 2) Operator inflates ‘tyre’ 3) During filling - material

and places inlet of FIBC over seal which expands radially control valve is opened to

the seal. ensuring no wrinkles in the allow material to flow and the
neck of the FIBC giving a extraction funnel is retracted
dust tight seal. away from the vent to take dis-

placed powder laden air only,
without affecting weighing.

4) Fill Complete - material 5) Removal of dust cloud is 6) Once the bag is filled
control valve is closed. Dust achieved by re-positioning the  and tied off the operator
free filling has been extraction funnel to extract can take the bag away.
achieved but dust cloud re- retained air. FIBC will auto-

mains inside FIBC If the seal matically neck in making tying

was deflated dust would off easy whilst system is still

escape. sealed.





2. Pictures of loading station

Material control valve

Filling pipe

The 4 loops attached to
the filling station

‘Tyre’ inflates inside
neck of big bag to cre-
ate air tight seal

Bag and frame are
weighed together with
high accuracy






Material
control valve

Dust extraction
system

‘Tyre’ inflates
inside neck of
big bag to
create air
tight seal






B. Unloading of flexible IBC’s with refined cobalthydroxide
1. General explanation and some technical drawings

The big bags are hung on lifting frame and transported to the big bag discharge station, where they are
set down on a support plate. The big bag outlet spout, which is still tied closed, is pulled over the inner
pipe of the connection to process and clamped firmly in place by manually lowering the pressure disc. If
wrinkles form in the outlet when the big bag is connected, the double-pipe design provides additional
protection against escaping dust. Any product that escapes is returned to the process via an annular gap
between the outer and inner pipes. The system is sealed using two inflatable gaskets which seal off both
the outer and the inner pipe in the inflated state. This presses the big bag outlet against the inner pipe
in a low-dust manner. The big bag closure cord is then opened and discharge into the subsequent pro-
cess begins. The entrained air and any dust which arises are drawn off at the extraction connection. This
nozzle is connected to an external dedusting system which extracts and filters the dust.

Step 1: connecting the outlet spout

Step 2: Clamping and sealing with inflatable seal

Step 3: Opening big bag and discharging product | Pressure disc for
clamping the spout

Inflatable gaskets for
improved sealing

Stap 1

System connected
to external de-
dusting system

Inner pipe

Outer pipe






2. Pictures of discharge station

Big bag is placed in a
frame and lifted into
position

Support plate

Dust extraction

Sealed connection
to process,
explained below






Pneumatic synch
controls flow of
material

Dust extraction







