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Material identification of parameters for REACH 

	2.
	IDENTIFICATION OF THE MATERIAL:  

Ferrosilicon alloys


	2.1
	Name or other identifier of each preparation

	2.1.1
	Name(s) in the IUPAC nomenclature or other international chemical name(s)

Ferro-silicon alloy, iron-silicon alloy, ferrosilicon alloy, iron silicide alloy, iron disilicide alloy, Reaction mass of iron and iron disilicide and iron silicide and silicon

	2.1.2
	Other names (usual name, trade name, abbreviation)

As 2.1.1, master alloys, inoculants (smelting)

	2.1.3
	EINECS or ELINCS numbers (if available and appropriate)

234-670-2/234-671-8/---

As reaction mass (see above): 912-631-7  

	2.1.4
	CAS name and CAS numbers (if available)

12022-95-6 /12022-99-0/8049-17-0

--- 

	2.1.5
	Other identity codes (if available):  ISO or other standards

ISO 5445 ferrosilicon alloys

	2.2
	Information related to molecular and structural formula of each preparation

	2.2.1
	Molecular and structural formula (including SMILES notation, if available) n.a.
See enclosed phase diagram

FeSi, FeSi2 (FeSi2,l, FeSi2,h), Si

For nodularisers and inoculants there will be additional phases, according to other elements present


	2.2.2
	Physical form(s) or particle distributions

Lumpy, granular, ingot, sieving sizes, atomized, milled

Reference to a typical size distribution

	2.2.3
	Molecular weight or molecular weight range/atomic weight range/weight % range of Fe and Si

Typical commercial weight range Si: 8  – 95.1, other metals range 0 – 12, Fe 4 – 88  

	2.3
	Composition 1

	2.3.1
	Weight % of all constituents, major, minor and trace elements 

See Annex



	2.3.2
	Chemical nature of constituents

See Annex

	2.3.3
	Weight percentage and nature of impurities

See Annex

	2.3.4
	Chemical nature and order of magnitude (…ppm, ….%) of any additives intentionally added (i.e., minor elements)

	2.3.5
	Spectral data (ultra-violet, infra-red, nuclear magnetic resonance or mass spectrum)

Inorganic material, thus irrelevant.

	2.3.7
	Description of the analytical methods or the appropriate bibliographical references for the identification of each substance/ constituent and, where appropriate, for the identification of impurities and additives.  This information shall be sufficient to allow the methods to be reproduced.

ISO 5445 – Methods: 4139 – 4158

The Si is precipitated like Potassium Hexafluorsilicate and analyzed by titrimetric method with sodium hydroxide. 

Others metallic impurities are analyzed by ICP - Inductively coupled plasma Carbon and sulphur analyzed by infra red (JIS G 1312)

Acid digestion + ICP

XRF calibrated to international standards.

	2.4
	Production process

	
	Ferrosilicon is produced in low-shaft three phase submerged electric arc furnaces, using the Søderberg-technology, by reducing oxides like quartz, iron oxides or iron chips with carbon from coke, coal, charcoal, pet. coke, wood chips, and alloying elements as iron, etc.

	2.5
	State known use(s) of each of the ferrosilicon qualities mentioned above: 
The typical applications are:

· Deoxidation and alloying of steel melts

· Alloying of cast iron charges and melts (Iron foundries)
· Silicothermic reduction of precious metals (Cr, V, Mo) and others (Nb, W).

· Production of some inoculants and nodulisers by alloying (melting)

Other applications are:

· High purity FeSi is used to produce high permeability steel for electric transformers.

· Production of FeSiMn, FeSiN and SiMn- alloys. 

· FeSi 15% is used for metal separation by dense-media process and production of welding products. It is also used as metal filler.




	2.3. Composition of FeSi alloys 
(45, 65, 75, 90 % Si, inoculants & noduliers) 
 15 % 

	Name of the Constituent


	Chemical formula


	Oxidation number


	Value
	Name of analytic method
	Actual detection level
	Reference

	
	
	
	Range in %


	geometric mean
	arithmetic mean
	RSD
	
	
	

	Major constituent
	
	
	
	
	
	
	
	
	

	 Silicon
	Si
	Met
	8 – 95.1
	
	
	
	XRF
	
	ISO 5445

	Major Element
	
	
	
	
	
	
	
	
	

	Iron
	
	
	4 - 88
	
	
	
	XRF
	
	

	Other elements

	
	
	
	
	
	
	
	
	

	 Aluminium
	Al
	Met
	0 – 6
	
	
	
	XRF
	
	

	Calcium
	Ca
	CaSi
	0 - 5
	
	
	
	XRF
	
	

	 Zirconium
	Zr
	Met
	0 – 8
	
	
	
	XRF
	
	

	Manganese
	Mn
	
	0 – < 1
	
	
	
	XRF
	
	

	Magnesium
	Mg
	
	0 –  < 0.1
	
	
	
	XRF
	
	

	Barium
	Ba
	
	0 – 12
	
	
	
	XRF
	
	

	Strontium
	Sr
	
	0 – 1.5
	
	
	
	XRF
	
	

	Cerium
	Ce
	
	0 -  < 0.1
	
	
	
	XRF
	
	

	Lanthanum
	La
	
	0 –   < 0.1 
	
	
	
	XRF
	
	

	Praseodynium
	Pr
	
	0 – < 0.1
	
	
	
	XRF
	
	

	Neodynium
	Nd
	
	0 –  < 0.1 
	
	
	
	XRF
	
	

	Yttrium
	Y
	
	0 –  < 0.1
	
	
	
	XRF
	
	

	Sulfur
	S
	
	0 – 2.5
	
	
	
	XRF
	
	

	Bismuth
	Bi
	
	0 –  1.3
	
	
	
	XRF
	
	

	Tin
	Sn
	
	0 – 1
	
	
	
	XRF
	
	

	Titanium
	Ti
	
	0 –  11
	
	
	
	XRF
	
	

	Trace elements - Impurities
	
	
	
	
	
	
	
	
	

	Phosporus
	P
	
	0 – 0. 15
	
	
	
	XRF
	
	

	Carbon
	C
	
	0 –  1.35
	
	
	
	XRF
	
	

	Chromium
	Cr
	
	0 – 0.5
	
	
	
	XRF
	
	

	Boron
	B
	
	 < 0.009
	
	
	
	XRF
	
	

	Copper
	Cu
	
	0 – 0.2
	
	
	
	XRF
	
	

	Cadmium
	Cd
	
	0 –  < 0.1
	
	
	
	XRF
	
	

	Arsenic
	As
	
	0 – < 0.1
	
	
	
	XRF
	
	

	Nickel
	Ni
	
	0 – < 0.1
	
	
	
	XRF
	
	

	Lead
	Pb
	
	0 –    0.01
	
	
	
	XRF
	
	

	Zinc
	Zn
	
	0 – 1.2
	
	
	
	XRF
	
	

	Molybdenum
	Mo
	
	0 – 0.01
	
	
	
	XRF
	
	

	Antimony
	Sb
	
	0 –   0.01
	
	
	
	XRF
	
	

	Cobalt
	Co
	
	0 – 0.01
	
	
	
	XRF
	
	

	Nitrogen
	N
	FeSiN
	0-0.01
	
	
	
	XRF
	
	


FeSi phase diagram
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� The species/mineralogical form under which a certain element or compound is present in a substance/material should be specified when possible (key parameter to discuss and agree on substance sameness and substance classification).   





� The species/mineralogical form under which a certain element or compound is present in a substance/material should be specified when possible (key parameter to discuss and agree on substance sameness and substance classification.   





� Only Si is in the elemental form 





