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1.
Identification of the Substance and company

1.1


	Other names:
	Sinter
	REACH Registration No.:
	xx-xxxxxxxxxx-xx-xxxx 

	EINECS no.:
	265-997-9
	CAS no.:
	65996-66-9


1.2
Sinter is a partially reduced mixture of iron ore, coke / coal and limestone.  It is used primarily as a feedstock for iron production in blast furnaces. The thermally agglomerated substance formed by heating a variable mixture of finely divided coke, iron ore, blast furnace dust, steelmaking dust, mill scale, other miscellaneous iron-bearing materials, limestone, and dolomite at 1315°C to 1482°C.

Uses: SU14; PC7, PC19; PROC 2,8b, 14, 22, 26; ERC1 (see section 16 for detailed descriptions)

1.3

	Company:
	Split cells to add more than one company address

	Telephone:
	Split cells to add more than one company telephone number

	Normal Hours:
	Split cells to add more than one company contact

	Email:
	Split cells to add more than one company email address


1.4

	Emergency:
	Split cells to add more than one company emergency contact


2. 
Hazards Identification 

2.1

Iron Sinter is an inert solid and does not meet the requirements for classification as dangerous under both the EU Dangerous Substances (67/548/EEC) Directive and secondly according to the Classification, Labelling and Packaging of substances and mixtures (CLP) regulations (EC 1272/2008).

The principal risk to human health presented by iron sinter dust is related to the concentration of dust in the air acting as a poorly soluble inert nuisance dust. The higher the concentration of dust the greater the risk of irritation to the respiratory system and mechanical irritation to the eyes.  

Mineralogical studies carried out on iron sinter show that crystalline forms of silica are not present above the limit of detection. However, it is not possible to state that there is no crystalline silica present at all. To assess the potential health hazard from crystalline silica it is necessary to consider the potential for respirable particles to be released into the atmosphere from the handling of the iron sinter product. Iron sinter is strong and hard clinker-like material that is not easily abraded or broken down into a fine powder. Under normal handling conditions, therefore, iron sinter may be regarded as an inherently non-dusty material that does not easily release respirable particles of any type into the atmosphere. The potential for exposure to crystalline silica from the handling of iron sinter must be regarded as insignificant. It is estimated that exposures to respirable crystalline silica from the handling of iron sinter are likely to be <0.005 mg/m3, i.e. one-tenth of the occupational exposure limit of 0.05 mg/m3 (strictest European limit).

2.2
No label required, no signal word required.

2.3

Fresh iron sinter may also be high in temperature and handling should be avoided to prevent burns during production.

3.
Composition / information on ingredients

3.1

Iron sinter composition is usually expressed in terms of its bulk composition the typical range is shown in the table below.  It is conventional to represent the bulk composition of oxide materials, such as minerals, ores and refractory products, in terms of the simple oxides of the constituent elements.  However, this does not imply that the product is composed of such simple compounds it is simply a convenient means of representing the overall composition of the material. The following table lists the main composition.

	Substance
	Range (%)                    by weight
	Classification  (Dangerous Sub DIr)
	Classification                (CLP Regs)

	Fe2O3
	>55.0
	Not classified
	Not classified

	FeO
	<22.5
	Not classified
	Not classified

	SiO2
	2.5-10.5
	Not classified
	Not classified

	CaO
	4.5-19.5
	Not present as CaO          so not classified 
	Not present as CaO             so not classified 

	MgO
	<4.5
	Not classified
	Not classified

	Al2O3
	<3.0
	Not classified
	Not classified

	Other elements (Zn,Ti,K2O,CR,Mn)
	<5.0
	Not classified
	Not classified

	Free moisture
	0-6.0
	Not classified
	Not classified


4. 
First aid measures

4.1

Skin contact:
None required, just maintain good level of hygiene by washing.

Eye contact:
Irritation.  Wash the eye with running water for at least ten minutes. Seek medical advice if irritation persists.
Inhalation:
Physical irritation.  Remove to fresh air.
Ingestion:
None required.
4.2
For eye exposure soreness and irritation are the main symptoms.  For inhalation coughing is the main symptom.  Remove the exposed operator to an area away from high dust levels.

4.3
Not applicable for this substance.

5. 
Fire fighting measures

Iron sinter is non-flammable and has a high melting point of >1000°C.

5.1

Not flammable so not applicable for this substance.

5.2
Not flammable so not applicable for this substance.

5.3
Not flammable so not applicable for this substance.

6. 
Accidental release measures

Contain and collect any spillage of this solid and return to the suitable storage facility.  If the solid is dry and dusty wetting should be used to reduce wind entrainment of dust particles.

7. 
Handling and Storage

7.1 
Handling

Use automated mechanical equipment to handle iron sinter so that personal contact is minimised.  Minimise generation of dust by using mechanical shovels and equipment instead of handheld tools.  Ideally vacuum suction systems / extraction systems should be used to remove dust when cleaning areas of plant. If the environment is dusty then suitable and approved respiratory protection should be worn (see section 8).

Handling of fresh sinter from the process is not recommended as the solid will still be high in temperature and could cause burns.
7.2
Storage

If stored in stockpiles in open air during dry conditions iron sinter may need to be kept damp through water spraying to minimise dust release through wind entrainment.  Fixed sided buildings or barriers could also be erected to prevent release of dust.

8. 
Exposure controls and personal protection

8.1
Control parameters (Occupational Exposure Limits (OELs))

Current OELs (GESTIS International Limit Values Institut fuer Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung (IFA))

	Country in EU with OEL for the relevant substance
	Substance

	
	Iron oxide (Fe2O3 & FeO)
	Dust inhalable
	Dust respirable

	
	8 hr TWA (mg/m3)
	STEL (mg/m3)
	8 hr TWA (mg/m3)
	STEL (mg/m3)
	8 hr TWA (mg/m3)
	STEL (mg/m3)

	Austria
	5.0 (resp)
	10.0 (resp)
	10.0
	20.0
	5.0
	10.0

	Belgium
	5.0
	---
	10.0
	---
	3.0
	---

	Denmark
	3.5
	7.0
	10.0
	20.0
	---
	---

	France
	---
	---
	10.0
	
	5.0
	---

	Germany (AGS)
	---
	---
	10.0
	20.0
	3.0
	6.0

	Germany (DFG)
	---
	---
	4.0
	---
	1.5
	---

	Hungary
	6.0 (resp)
	---
	10.0
	---
	6.0
	---

	Poland
	5.0
	10.0
	---
	---
	---
	---

	Spain
	5.0
	---
	10.0
	---
	3.0
	---

	Sweden
	3.5
	---
	10.0
	---
	5.0
	---

	United Kingdom
	5.0
	---
	10.0
	---
	4.0
	---

	TWA - Time Weighted Average measured over an 8 hour period

	STEL - Short Term Exposure Limit Value – 15 minute duration

	Resp - Respirable fraction of dust 


8.2
Control Measures

The use of mechanical equipment such as vacuum systems or other extraction methods should take precedence over manual work. For large amounts of built up dust the use of machinery such as small mobile mechanical shovel units could be used to collect and transport dust to a container.  The use of water suppression should be considered in conjunction with the above use as to reduce the risk of disturbance. If it is not feasible to use vacuum methods or machinery then the manual use of shovels should be considered as a last resort to remove dust.  

If there is a risk of disturbing dust and creating high airborne levels then as a last resort the wearing of suitable and approved respiratory protective equipment should be implemented.  Ori-nasal respirators fitted with a P3 filter (EN149 : FFP3S) may be used when dust levels are high, manufacturer’s directions for use must be followed at all times to achieve the correct and proper face fit.

From an environmental perspective, the storage and handling of sinter can give rise to releases of dust as drift. Airborne dusts may originate from stockpiles and conveyor belts. Dust suppression techniques include the orientation of materials in the direction of the prevailing winds and the use of water sprinkler systems.

9.
Physical and chemical properties

	Property
	Value used

	Physical State at 20°C/ 1013 hPa 
	Solid 

	Form
	Iron sinter is a hard, dense and grey coloured lumpy solid agglomerate composed of irregularly shaped pieces with a particle size greater than 5 mm diameter

	Melting point 
	>1000 °C at 1013 hPa

	Boiling point
	Not applicable, iron sinter has a melting point of >300°C

	Relative density
	4.8 g/cm3 at 20°C

	Vapour pressure
	Not applicable for iron sinter due to high melting point >1000°C

	Surface tension
	Not applicable as iron sinter is an inorganic solid with very low aqueous solubility

	Water solubility
	0.05 µg/L at 25 °C, the aqueous solubility of iron sinter is so low that it does not become bioavailable to humans or ecosystems

	Partition coefficient  (Kow4)
	Not applicable, inorganic

	Flash point
	Not applicable as iron sinter is an inorganic solid with a high melting point >1000°C

	Flammability
	Non flammable

	Explosive properties
	Non explosive

	Oxidising properties
	No

	Granulometry
	Iron sinter is produced as a hard agglomerate consisting of irregularly shaped pieces with a particle size > 5 mm. The substance as used therefore does not contain particles in the inhalable size range

	Stability in organic solvents
	Stable in organic solvents

	Dissociation constant
	Insoluble

	Viscosity
	Solid


10.
Stability and reactivity

Iron sinter is a stable product and does not react violently or dangerously with other substances under normal conditions.

11.
Toxicological information

The main route of exposure to iron sinter is via inhalation of the dust although oral exposure could also occur. Iron sinter is an inert solid and is not toxic. The principal risk to human health presented by iron sinter dust is related to the concentration of dust in the air acting as a nuisance dust. The higher the concentration of dust the greater the risk of irritation to the respiratory system and mechanical irritation to the eyes.  
Acute toxicity

Iron oxides are practically insoluble in water and, hence, they will not pass through the skin. The aqueous layer of the skin is not acidic enough to give rise to the formation of iron ions. It has been demonstrated that even at rather low pH levels, the solubility is very low. Without the chemical conversion into soluble iron ions, systemic exposure will be negligible, and toxicologically insignificant. 

Certain studies have typically shown that after exposure to iron oxide via inhalation, a recruitment of pulmonary macrophages in the lungs was observed, indicating the activation of the main mechanism for pulmonary clearance of such insoluble particles. Fe2O3 particles were observed to be phagocytosed by these macrophages. Such elevations tend to decrease rapidly and usually reach control levels some days post-exposure. According to the authors of several of these studies, the effects are first and foremost non-specific reversible responses to an increased dust burden in the lung, clearly associated with the ‘particle effect’. Beck et al. (1982) state ‘we do not think the increases seen after exposure to iron oxide in our system are precursors of chronic pulmonary damage, based on both published data on hamsters (Zaidi, 1969) and on our preliminary histopathological examination of lung tissue from exposed hamsters’.

No classification is required for acute toxicity for oral, dermal and inhalation exposure with values of LD50 (oral): 10,000 mg/kg bw and LC50 (inhalation): 2100 mg/m³ air recorded which are far beyond any classification setting.

Skin corrosion / irritation

As iron oxides are practically insoluble in the aqueous layer on the skin, exposure to iron ions will be negligible, which means that irritating effects of dissolved iron can be ruled out. Iron sinter along with other iron oxides typically behave as poorly soluble particles and can be seen as not irritating or not corrosive to the skin.  

Eye damage / irritation

If any damage to the eye occurs, this would most likely be due to mechanical damage, and thus, not related to the chemical composition of the substance itself. For instance, potential occupational exposure of the eye to these substances is very common in manual work. Iron sinter along with other iron oxides typically behave as poorly soluble particles and can be seen as not chemically irritating or not chemically corrosive to the eyes. Irritation or damage can only occur by mechanical means.

Respiratory  / Skin sensitisation

Iron sinter along with other iron oxides typically behaves as poorly soluble particles and can be seen as not sensitising to the respiratory system or the skin. Skin contact with rust, which can contain several kinds of iron oxides, has been very common since time immemorial in everyday life of humans. However, skin sensitisation owing to dermal contact with rust has not been reported in literature as a recognised problem. Moreover, as iron oxides are practically insoluble in the aqueous layer of the skin, exposure to iron ions will be negligible, which means that skin sensitisation by dissolved iron can be ruled out.

Germ cell mutagenicity

Owing to the lack of solubility of iron oxides, genetic toxicity is not expected, unless the particles are phagocytosed by the cells. This can be ruled out in the case of bacterial assays (Ames test), since phagocytosis does not occur. Regarding the mammalian cell mutagenicity, Fe3O4 particles were indeed observed within the cell in the chromosome aberration test but still, no mutagenic response was exerted. The aforementioned result can also be expected when other iron oxide particles are tested. Particle size is a determinative factor; large iron oxide particles, produced by abrasive techniques, will not enter the mammalian cell and thus iron sinter should not be seen as a mutagenic substance.

Carcinogenicity

The assessment of cancer risk due to pure exposure to iron oxides alone is difficult, since most industrial activities which may give rise to iron oxide exposure generate mixed exposures containing several different chemicals and dusts, or radiation.  While excess risks of lung cancers have been reported in epidemiological studies of iron ore miners, foundry workers, steel workers and welders, industrial settings where exposure to iron oxides were involved, the majority of the studies were not able (or did not intend) to separate iron oxide exposure from other exposures to known or suspected carcinogens often present at the same settings or same workplaces. 

Four epidemiological studies of good quality have been conducted, which either tried to separate iron oxide exposure from other exposures (Moulin et al. 2000 and Bourgkard et al. 2009 in the iron and steel industry) or which have been conducted under circumstances in which only low levels of exposure to other agents were present (Axelson et al. 1979 among workers exposed to iron oxide during production of sulphuric acid from pyrite and Lawler et al. 1985 among iron-ore miners).  These studies, specifically addressing the affect of iron oxide on lung cancer, did not show any risk of lung cancer associated with exposure to iron oxides.

Institutions like IARC (1987) or ACGIH (2006) have reviewed the available information regarding the carcinogenicity of iron oxides and found iron oxides not to be carcinogens.

Reproductive toxicity

No evidence of any effects. Human exposure to iron oxides occurs via skin contact with large solid objects, or via the inhalation or ingestion (primary or secondary) of small particles (dusts). Based on the physico-chemical properties of iron oxides, any significant systemic exposure upon skin contact can be deemed unlikely. With respect to the oral and inhalation (particles are ingested after clearance from the respiratory tract) route, after ingestion (primary or secondary), the oxides will not be dissolved in the gastric juice due to their physicochemical properties; they will be efficiently eliminated as such via the faeces. Therefore, systemic exposure will not occur to any significant extent.

Repeated dose toxicity - Inhalation

Results of inhalation studies clearly show the iron oxide particles to behave as poorly soluble particles. This together with the lack of bioavailability after oral exposure and dermal exposure signifies that no classification for repeated-dose toxicity is necessary.

However repeated high exposures to iron oxide over long periods of time could possibly cause a benign pneumoconiosis known as siderosis.  This condition is not thought to cause any impairment of lung morphology, functions or symptoms.  Therefore the conditions occurring after the prolonged inhalation high levels of iron or iron compounds as placed on the market do not meet the criteria for classification as dangerous under CLP (Iron Platform Position paper TWG65 - Siderosis Position Paper100125).
12.
Ecological information

12.1
Toxicity
Iron in massive form and sparingly soluble forms of iron are highly insoluble and non-hazardous. Literary studies have extensively used test solutions with iron concentrations above that of its solubility limit. Due to physical effects of precipitated material some of these studies are meaningless for the investigation of intrinsic toxicity. Iron ions released to surface waters quickly form insoluble iron hydroxides in mixing zones. These positively charged iron (III) colloids will react with the negatively charged mucus that lines the fish gill. This accumulation of iron on fish gills results in physical effects. In ambient conditions, dissolved natural background concentrations of iron, are generally at equilibrium therefore an addition of iron would lead to the precipitation of iron compounds from solution and are therefore not intrinsically toxic (Jackson, Versfeld & Adams 2010,Peters, Brown & Merrington 2010).

Iron is amongst the most common elements in the earth’s crust and can be found in great abundance in both the terrestrial and sediment environment. The relative contributions of anthropogenic iron to the existing natural pools of iron in soils and sediments is therefore not relevant, neither in terms of added amounts, nor in terms of toxicity (Vangheluwe, Vercaigne, Vandenbroele, Heijerick & Shtiza 2010).

Avian toxicity data are used in the assessment of secondary poisoning risks for the aquatic and terrestrial food chains where iron is an essential trace element, well regulated in all living organisms. Differences in iron uptake rates are related to essential needs, varying with the species, size, life stage, seasons etc. Iron homeostatic mechanisms are applicable across species with specific processes being active depending on the species, life stages, etc. The available evidence shows the absence of iron bio-magnification across the tropic chain both in the aquatic and terrestrial food chains. The existing information suggests not only that iron does not biomagnify, but rather that it tends to exhibit biodilution. Differences in sensitivity among species are not related to the level in the trophic chain, but to the capability of internal homeostasis and detoxification (Vangheluwe and Nederkassel 2010).

12.2
Persistence and Degradability

Iron sinter is highly insoluble, so in general (abiotic) degradation is an irrelevant process for inorganic substances that are assessed on an elemental basis.

12.3
Bioaccumulative potential

Iron is an essential trace element, well regulated in all living organisms. The available evidence shows the absence of iron biomagnification across the trophic chain, both in the aquatic and terrestrial food chains. The existing information suggests not only that iron does not biomagnify, but rather that it tends to exhibit biodilution (Jackson, Versfeld, Adams 2010 & Vangheluwe & Nederkassel 2010).

12.4
Mobility in soil

Iron in massive form and iron oxides are highly insoluble and non-hazardous and therefore demonstrate that the aqueous solubility of iron sinter is so low that it does not become bioavailable to ecosystems and will not show mobility in the soil.
12.5
Results of PBT and vPvB assessment

Iron sinter is not bio-available, owing to its extreme insolubility in water, it is not systemically available or bio-accumulative and hence it does not fulfil either of the PBT and vPvB criteria for classification.

13.
Disposal considerations

Iron sinter should always be recycled.  If iron sinter is not fed into the blast furnace or other similar system it should be recycled back into the sinter process.
14.
Transport information

Iron sinter is not classified as dangerous under CLP or Dangerous Substances Directive for transport so there is no requirement for transport information. All subheadings in this section are not applicable for iron sinter.

15.
Regulatory information

15.1

Iron sinter is not covered by any other local or national legislation in relation to their intrinsic properties, but differences at national level may apply and this should be taken into account.  The process of sinter production including its emissions is covered by the European Commission document “Integrated Pollution Prevention and Control Reference Document on Best Available Techniques for the Iron and Steel Production Draft April 2001” (Iron and Steel BREF current standard 2001).  This safety data sheet does not cover these types of emission and the BREF document should be used in this case. Occupational exposure limits (OELs) set by each member state and are covered by their own policy and legislation where this exists. There are no Authorisations and Restrictions on use under REACH for the substance iron sinter.

15.2

A Chemical Safety Assessment has not been carried out because iron sinter does not meet the requirements for being classified as dangerous.

16.
Other Information
Revision

This safety data sheet has been produced / revised in line with Annex II of the REACH Regulations (2010).  Information in this safety data sheet was collected and used where necessary from the work done to produce a REACH Registration dossier and Chemical Safety Report for iron sinter. This revision is the current version dated December 2010
Previous Versions: Month - year

Abbreviations  / Acronyms of significance

	ERC1
	Manufacture of substances

	LD50
	Median lethal dose, causing 50% lethality

	LC50
	Median lethal concentration, causing 50% lethality

	PC7
	Base metals and alloys

	PC19
	Intermediate

	PROC 2
	Use in closed process, no likelihood of exposure - Continuous process but where the design philosophy is not specifically aimed at minimizing emissions. It is not high integrity and occasional expose will arise e.g. through maintenance, sampling and equipment break-ins

	PROC8b
	Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at dedicated facilities

	PROC14
	Production of preparations or articles by tabletting, compression, extrusion, pelettisation

	PROC22
	Potentially closed operations with minerals/metals at elevated temperature - Activities at smelters, furnaces, refineries, coke ovens. Exposure related to dust / fumes to be expected. Emission of direct cooling may be relevant

	PROC26
	Handling of solid inorganic substances at ambient temperature - Transfer / handling of ores, concentrates, raw metal oxides and scrap; packaging, un-packaging, mixing/blending, weighing of metal powders and other minerals

	SU14
	Manufacture of basic metals


Risk and Safety Phrases according to (67/548/EEC):

Iron sinter is not classified as dangerous and does not have any R and S phrases assigned.

Hazard and Precautionary Statements according to CLP Regulations (EC)1272/2008):

Iron sinter is not classified as dangerous and does not have any H and P statements assigned.
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Disclaimer

The information, specifications, procedures, and recommendations herein are presented in good faith and are believed to be accurate and reliable at the date of issue.  Where information is taken from supplied items it is the responsibility of the supplier to ensure the accuracy of the data.  The Individual authors of this safety sheet are deemed to be appropriately competent.  This safety data sheet template was constructed under the requirements of the REACH regulations ((EC) No 1907/2006) using the guidance provided as to the format and information necessary.  Occupational exposure limits (OEL) used in this safety data sheet template will be EU OELs and where these limits do not exist appropriate member state OELs will be the reference limit.  No liability can be accepted with regard to the handling, processing or use of the product concerned which, in all cases, shall be in accordance with appropriate regulations and or legislation.  Company name gives no warranty or representation as to the accuracy of the information or for the guidance being for, or suitable for, a specific purpose.  All implied warranties and conditions are excluded, to the maximum extent permitted by law. Use of this document by any third party is at your own risk. Save to the extent that liability cannot be excluded by law, Company name is in no way responsible or liable for any damage or loss whatsoever arising from the use of or reliance on the information and guidance contained in this document.
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