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1.1 Introduction to ESPR requirements on substances 

The presence of chemical substances in products in the scope of the ESPR1, in particular of substances 
of concern, as defined in Article 2(27) of the Regulation, is a relevant aspect under the new ecodesign 
regulation, representing a significant development compared to the level of details with which 
chemicals were addressed under its predecessor, the Ecodesign Directive.  

The focus on chemical substances in products is, under ESPR, placed on so-called “substances of 
concern”, which are defined in its Article 2(27). These include:  

● SoC (a) - Substances of Very High Concern (SVHC) included in the REACH “Candidate 

List” of substances published on the website of the European Chemicals Agency (ECHA)2.  

● SoC (b) – substances with a harmonised classification listed in Part 3 of Annex VI of 

the Classification, Labelling and Packaging (CLP) Regulation in the following hazard 
classes or categories:  

o carcinogenicity categories 1 and 2; 

o germ cell mutagenicity categories 1 and 2; 

o reproductive toxicity categories 1 and 2; 

o endocrine disruption for human health categories 1 and 2; 

o endocrine disruption for the environment categories 1 and 2; 

o persistent, mobile and toxic or very persistent, very mobile properties; 

o persistent, bioaccumulative and toxic or very persistent, very bioaccumulative  
properties; 

o respiratory sensitisation category 1; 

o skin sensitisation category 1; 

o hazardous to the aquatic environment — categories chronic 1 to 4; 

o hazardous to the ozone layer; 

o specific target organ toxicity — repeated exposure categories 1 and 2; 

o specific target organ toxicity — single exposure categories 1 and 2; 

The harmonised classification of substances can be consulted in the Classification and Labelling 
inventory maintained by ECHA: ECHA CHEM | Obligation list 

● SoC (c) – Persistent Organic Pollutants (POP) regulated under Regulation (EU) 

2019/1021 (the POPs Regulation)3. A list of substances in scope can be checked in 
Annexes I – IV of the Regulation.  

● SoC (d) - Substances that negatively affect the reuse and recycling of materials in the 

product in which it is present. 

Substances known to be in a product can be cross-checked, by means of their substance identifiers 
(e.g. EC number, CAS Registry Number, etc.), against the lists of SVHCs, substances with a harmonised 
classification in CLP and POP substance lists that can be found, among other sources, in the links 
provided above. Substances defined as SoC(d) have to be determined for each specific product group 
and have to be specifically listed in product-specific delegated acts developed under ESPR. Elements 
that can lead a substance to be defined as SoC(d) are listed under Article 5(14) of the ESPR. These 

include substances that:  

 
 1 Regulation (EU) 2024/1781  
2  ECHA Chemicals Database  
3 OJ L169/45 25.6.2019 Regulation (EU) 2019/1021 of the European Parliament and of the Council on persistent organic 
pollutants. Available at: http://data.europa.eu/eli/reg/2019/1021/2026-01-01 

https://chem.echa.europa.eu/obligation-lists/clhList
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401781
https://chem.echa.europa.eu/
http://data.europa.eu/eli/reg/2019/1021/2026-01-01


 

 

a) based on standard technologies, make the reuse, or recycling process more complicated, 
costly, environmentally impactful, or energy- or resource-demanding; 

b) impair the technical properties or functionalities, the usefulness or the value of the 
recycled material coming from the product or products manufactured from that recycled 
material; 

c) negatively impact aesthetic or olfactory properties of the recycled material 

When mapping SoCs in a particular product group, these can usually be divided into:  

a. substances which due to existing regulatory, or client imposed (contractual) limitations, 
impede material recycled from the product to be placed on the market or used (usually 
related to the chemical safety – e.g. restrictions to the placing on the market imposed 
under REACH or the POPs Regulation for products containing certain substances) or; 

b. substances in the product that interfere with sorting or other parts of the recycling process, 
for reasons other than primarily chemical safety considerations, can have significant 
consequences. These consequences include a substantial increase in associated costs or 
environmental impacts, or a negative effect on the technical properties or functionality of 
the recycled material. According to Article 6(3) of the ESPR, substances with these 
characteristics could be considered for substance-specific performance requirements, as 
they may pose challenges to the recycling process. 

According to Article 7(5) of the ESPR, and subject to certain exceptions, information on substances of 

concern constitutes a default information requirement, to be, generally, provided in the DPP. This 
information should include at least the following items:  

a) the name or numerical code of the substances of concern present in the product, as 
follows: 

(i) name in the International Union of Pure and Applied Chemistry (IUPAC) nomenclature, 
or another international name when IUPAC name is not available; 

(ii) other names, including usual name, trade name, abbreviation; 

(iii) European Community (EC) number, as indicated in the European Inventory of Existing 
Commercial Chemical Substances (EINECS), the European List of Notified Chemical 
Substances (ELINCS) or the No Longer Polymer (NLP) list or the number assigned by the 
European Chemicals Agency (ECHA), if available and appropriate; 

(iv) the Chemical Abstract Service (CAS) name and number, if available; 

b) the location of the substances of concern within the product; 

c) the concentration, maximum concentration or concentration range of the substances of 
concern, at the level of the product, its relevant components, or spare parts; 

d) relevant instructions for the safe use of the product; 

e) information relevant for disassembly, preparation for reuse, reuse, recycling and the 
environmentally sound management of the product at end-of-life.” 

 

It should be noted that the definitions above are not mutually exclusive and, therefore, a given 
substance may meet the criteria to be identified simultaneously under several of the SoC categories 
above. 

The purpose of providing this information, i.e., to track the substances of concern, throughout the 

life cycle of the products concerned, is to improve the sustainability of the product. Pursuant to 

Article 7(6), duly justified exemptions for information requirements for substances of concern, or 

some of their information elements, can be set in the delegated act to be proposed by the Commission. 
Specifically, these can be based on “the technical feasibility or relevance of tracking substances of 
concern, the existence of analytical methods to detect and quantify them, the need to protect 
confidential business information or in other duly justified cases”. Article 7(6) further clarifies that 
“substances of concern within the meaning of Article 2(27), point (a), shall not be exempted if they are 



 

 

present in products, their relevant components or spare parts in a concentration above 0,1 % weight by 
weight”.  

In addition to setting information requirements for substances of concern in products, the ESPR 
envisages the possibility that specific performance requirements may be imposed on substances in 
products. Article 6(2) of the ESPR states that performance requirements, as appropriate, may include 

either or both of the following: (a) minimum or maximum levels in relation to a specific product 
parameter or a combination thereof and; (b) non-quantitative requirements that aim to improve 
performance in relation to one or more of such product parameters. When defining a possible 
performance requirement for a substance in a product, this can most often be envisaged to take the 
form of a maximum (or minimum) content level, akin, in a certain way to what is frequently done for 
substances in restrictions listed in Annex XVII of the REACH regulation. 

In this regard it is important to note that although recital (26) of the ESPR acknowledges that 

chemical safety is a recognised element of product sustainability, it also states that the Regulation 
“should not provide for the restriction of substances based primarily on chemical safety”, given this is 
already done under other Union law, such as REACH and the POPs Regulation. This is subsequently 
defined in the enacting terms of the Regulation, under its Article 6(3) which states that:  

“Performance requirements based on the product parameter referred to in Annex I, point (f), shall not 
restrict, for reasons relating primarily to chemical safety, the presence of substances in products. 
However, the setting of performance requirements shall also, where appropriate, reduce significant 
risks to human health or the environment.” 

Consequently, the setting of performance requirements on substances, be it for substances of concern 
or otherwise, by means of provisions laid out in product-specific ESPR delegated acts, is possible, but in 
principle limited to cases where such substances would have negative impacts on 

sustainability that are not primarily related to chemical safety. Potentially, this could be the 

case of SoC (d) substances that have a negative effect on reuse or recycling, due to reasons related, 
for instance, to the impairment of technical properties or functionalities of products made from the 
recycled material. This is particularly relevant to the mechanical properties of steel intermediate 
products, which are largely determined by the microstructure of the steel with which they are 
manufactured. The microstructure of the steel is the combined result of the steel’s chemical 
composition and the thermomechanical treatments it underwent. It should be noted that, as stated in 
Article 6(3), measures related to chemical composition could potentially also reduce risks to human 
health and the environment (to the extent this is possible).  

1.2 Methodology: substances and substances of concern   

The approach used to scope substances relevant to steel intermediate products and subsequently 
propose possible information and performance requirements, builds upon the existing Methodology for 
Ecodesign of Energy-related Products (MEErP), which has been used successfully in the framework of 
the Ecodesign Directive. The method, as further developed by the JRC4, comprises the following main 
steps:  

⎯ preliminary data gathering resulting in an inventory of substances (carried out to the extent 
feasible), to enable the chemical composition of the product Base Case(s) to be defined;  

⎯ identification of substances of concern, focusing on substances that remain in the product 
(in this case 5 steel representative products defined in section 3.3.1. of the ESPR 
preparatory study for iron and steel products. Initially, substances meeting the criteria to be 
identified as SoC (a), (b) and (c) are identified, via cross-checking the inventory against the 
relevant substance lists. In addition, based on available information and following criteria 
under ESPR article 5(14), as further developed for their practical implementation and 
interpreted by the JRC preparatory study team, a list of SoC(d) substances is identified;  

 
4 Perez Camacho, M.N et al., Method for the identification and tracking of substances of concern in products and for the 
preparation of restriction measures on the use of substances in products. 
https://publications.jrc.ec.europa.eu/repository/handle/JRC143683  

https://op.europa.eu/publication-detail/-/publication/de0d69db-c74f-11f0-8da2-01aa75ed71a1
https://op.europa.eu/publication-detail/-/publication/de0d69db-c74f-11f0-8da2-01aa75ed71a1
https://publications.jrc.ec.europa.eu/repository/handle/JRC143683


 

 

⎯ The appropriateness of applying specific thresholds, exceptions and potentially, delayed 
entry into application timelines for information requirements on SoCs in the product group 
are proposed and justified based on available product information;   

⎯ Considerations on the appropriateness of development of performance requirements on 
substances occurring in the product that negatively affect product aspects in Article 5(1), in 
particular as regards the potential for recycling and reuse, are analysed and justified (to the 
extent such relevant substances, including SoC (d) substances, are identified).   

Figure 1 illustrates the concept of Substances of Concern subject to information requirements and 
performance requirements for substances under the ESPR in a schematic way.  

Figure 1. Method concerning the presence and use of substances under the ESPR. 

 

 
Source: JRC’s own elaboration based on the ESPR4.  

 

1.3 Substances in steel 

Steel is malleable forgeable iron with a carbon content not greater than 2.11% by weight. Above this 
amount one speaks of “cast iron”. Most steels do not contain over 1% w/w of carbon (Schlegel, 2023). 
When alloyed with other metallic and non-metallic elements a wide variety of grades and types of steel 
are obtained. Steel is a polycrystalline material in which the iron-rich phase can occur in several types of 
crystal structure: body-centred cubic, (bcc) face-centred cubic (fcc) and body-centred tetragonal (bct) 
crystals, all containing iron and carbon atoms.  The existence of one type or the other is dependent on 
temperatures used during the thermomechanical treatment. The first crystal structure (bcc-Fe) is referred 
to as “ferrite”, the second (fcc-Fe) as “austenite” and the third (bct-Fe) as “martensite”. The chemical 
composition and the thermomechanical processing of the steel affect the complex microstructure of steel, 
including the crystalline structure, the grain size, and the size and frequency of the interspersed metallic 
compounds.  

INFORMATION REQUIREMENTS

DPP (Art. 9)
TRACKING of SoCs

Art. 2(27) (d)
The presence in a final product 
negatively affects  reuse and recycling of 
materials 

Art. 2(27) (a)

Art. 2(27) (b)

Art. 57 and Art. 59(1) of REACH – SVHCs 
in the “Candidate List” (Regulation (EC) 
No 1907/2006)

Part 3 of Annex VI to CLP Regulation (EC) 
No 1272/2008 (specific hazard classes) 

Art. 2(27) (c) Regulated under Regulation (EU) 
2019/1021 (POPs)

PERFORMANCE REQUIREMENTS

Product aspects in Art. 5(1) ESPR 

(a) durability;
(b) reliability;
(c) reusability;
(d) upgradability;
(e) repairability;
(f) the possibility of maintenance and 
refurbishment;
(g) the presence of substances of concern;
(h) energy use and energy efficiency; 
(i) water use and water efficiency; 
(j) resource use and resource efficiency;
(k) recycled content;
(l) the possibility of remanufacturing;
(m) recyclability;
(n) the possibility of recovery of materials;
(o) environmental impacts, including carbon 
and environmental footprint;
(p) expected generation of waste.

RESTRICTIONS to SUBSTANCES

Art. 6(3) Product Chemical Safety



 

 

An overview of the main chemical elements found in steel, along with their effects on material properties 
depending on steel type and grade, is provided below. This summary draws from several noteworthy steel 
handbooks, particularly “The World of Steel” (Schlegel, 2023) and the Carbon Steel Handbook (EPRI 2006).   

Table 1. Main chemical elements occurring in steel, the typical phases/compounds in which they are present, and 
the resulting effects on material properties (positive, negative, or mixed). Adapted from The World of Steel 
(Schlegel 2023) and the Carbon‑Steel Handbook (EPRI 2006). 

Element Found in steel as Effects (depending on steel type and grade) 

Nitrogen TiN, CrN (nitrides) Negative (brittleness, stress corrosion cracking) 

Positive (strength and yield in austenitic steels, 
surface hardness) 

Oxygen O Negative 

Hydrogen H Negative – embrittlement, flaking 

Carbon C in lattice structure with 
iron. 

As Fe3C (iron carbide or 
“cementite”). 

 

Positive. Carbon is the most important alloying 
element in steel. Roughly speaking, with higher 
carbon content, the strength and hardness of the 
steel increase. Elongation, forgeability, weldability 
and  

machinability decrease with carbon content.  

Sulphur Segregates as sulfides, in 
particular manganese sulfide 
- MnS 

Generally negative. 

Manganese sulfide can increase machinability of 
certain steel grades.  

Phosphorous P Generally negative causing embrittlement. P 
increases strength and corrosion resistance in low-
alloy engineering steels with carbon contents of 
approx. 0.1 % by mass. 

Selenium Segregates as selenides. Eg 
MnSe 

Generally negative. Action similar to sulphur. 
Selenium is added to machine steels to improve 
machinability. 

Silicon Si. Added as ferro-silicon Positive. Added to the melt for deoxidation. Increases 
strength and wear resistance. Reduces electrical 
conductivity. 

Boron B Positive and negative. Austenitic chromium-nickel 
stainless steels can be hardened by boron 
precipitation hardening, Boron however reduces 
corrosion resistance. 

Arsenic As Negative. Arsenic segregates in the steel melt. It 
reduces the toughness of steel and impairs its 
weldability 

Aluminium Al Generally positive. Used as a desoxidation agent in 
steel production and as a denitration agent, favouring 
aging resistance. Increases hardness in nitrided 
steels. Increases scaling resistance in certain ferritic, 
heat-resistant steels. 

Antimony Sn Negative. Limited information. Reduces toughness of 
steel. 



 

 

Beryllium Be Positive. Beryllium is a strong deoxidizing agent.  

effect. Nickel-beryllium alloys are very hard and 
corrosion-resistant. 

Bismuth Bi Positive / Negative. Bi improves the machinability of 
steel. Bi addition causes cracking of steels during 
thermal rolling. 

Lead Pb Generally positive. Lead is used in machining steels at 
concentrations between 0.2 and 0.5%.  Lead is also 
used in bearing steel due to excellent sliding 
properties. 

Chromium Added as Fe-Cr 
(ferrochromium) 

Found in steel as: elemental 
chromium, chromium carbide 
(Cr3C2, Cr7C3, and Cr23C6); 

chromium nitride (CrN) and  

Chromium oxide (Cr2O3) as 
passivation film. 

Generally positive. Increases hardenability, heat 
resistance and corrosion resistance. Essential in 
stainless steels (above 12%). Increased chromium 
leads to a decrease of weldability. 

Calcium As silico-calcium Positive. Used as a deoxidising agent. Calcium 
increases the scaling resistance of heating conductor 
materials. 

Cerium  Ce Positive. Used to desoxidise steel and also promotes 
desulphurisation. In highly alloyed steels hot 
formability is favoured and in heat-resistant  

steels so is resistance to scaling. 

Cobalt Co Positive. Cobalt inhibits grain growth, improves  

tempering resistance, wear resistance and heat 
resistance in highly alloyed, extremely  

temperature-resistant steels. 

Copper Cu Generally negative. Copper is responsible for hot 
shortness, increasing crack formation. Copper is only 
added intentionally to a few steel grades.  

Magnesium Mg,  Positive. Magnesium is added to steel as a 
deoxidizing and desulfurizing agent 

Manganese Mn, generally added as ferro-
manganese.  

Positive. Manganese acts as a deoxidizer and a 
sulphur binder. It improves the hardenability of the 
steel.  

Molybdenum Mo, added generally as ferro-
molybdenum. In steel it also 
forms molybdenum carbide 
Mo2C. 

Positive. Increases hardness and strength. Enhances 
creep and wear resistance. Increases corrosion 
resistance and heat resistance in highly alloyed 
chromium and chromium nickel steels.  

Nickel Ni (alloyed as Ni metal) Positive. Increases hardenability. Increases toughness 
and corrosion resistance (Cr-Ni-alloyed steels are the 
basic ‘stainless steels’).  

Niobium Nb Positive. Niobium increases the heat resistance and 
creep resistance of steel. Used in high-temperature, 



 

 

austenitic boiler steel. 

Titanium Ti, forms titanium carbide 
(TiC) in steel.  

Positive. Imparts high toughness and strength to 
steel. Prevents intragranular corrosion and increases 
creep strength. Ti is a strong carbide former and 
binds to sulphur, oxygen and nitrogen.  

Vanadium V, added as ferro-vanadium 
alloy. Can be present in steel 
as vanadium carbide (VC), 

Positive. Strong carbide former. Provides strength, 
toughness and wear resistance. Weldability of 
quenched and tempered steels is favoured by the 
addition of vanadium. 

Tellurium Te Positive. Increases corrosion resistance,  

mechanical properties, and workability. 

Tungsten 
(Wolframium) 

W, added as ferro-tungsten. 
Can be present as tungsten 
carbide (WC). 

Positive. Increases hardness and strength. Improves 
heat resistance, tempering resistance and wear 
resistance at high temperatures.  

Tin Sn Negative. Similar to copper. Tin enriches itself under 
the scale layer, penetrates along the grain boundaries 
and causes cracks and brittleness during soldering.  

 

Table 2. Effect of alloying elements on steel properties from The World of Steel (Schlegel 2023)  

 

 

1.3.1 Impurities / tramp elements  

Metallic impurities in steel come from alloying elements added to produce specific steel grades and from 
the ores used in primary production, as well as from steel scrap used in the secondary route. Due to the 
diverse origin of the steel used in final products and the difficulty to separate different metallic 
components, coatings, solders, cables, etc. at end of life, the resulting steel will contain so-called tramp 
elements in the melt. This will affect the subsequent transformation processes of steel and the properties 
of the resulting steel products. Tramp elements are defined as elements which are not purposely added to 
the steel and cannot be removed by simple metallurgical processes (Huellen et al, 2006).  

Notably, these effects can be on properties including hardness, ductility, temper embrittlement, 
transformation behavior or chemical resistance (Cejka et al 2025). The most important tramp elements are 
copper, tin, molybdenum and nickel.  Copper is known to be present particularly in scrap from vehicles and 
domestic appliances, whereas tin originates mainly from scrap tin-coated cans. Once these elements are in 



 

 

the melt, it is not possible to remove them in an economically viable manner. Zinc and nickel generally 
originate from coated plates (nickel also is an alloying element), lead comes from bearings, solder and 
free-machining steels, as well as from some paints, whereas metals such as chromium, molybdenum, 
niobium, vanadium, titanium or boron are mostly present as alloying elements (Kapoor et al. 2021).  

Daehn et al. (2017) reports that copper and tin are the two most important tramp elements. Above 

0.1% w/w copper is known to cause “hot shortness” a phenomenon that causes surface cracking in hot 
rolling and forming of steel. Tin is known to increase copper-induced hot shortness, whereas nickel 
decreases the steel’s tendency to hot shortness, because it increases the solubility of copper. Imai et al. 
(1997) investigated the effect of copper, tin and nickel on the hot workability of hot-rolled mild steel. Tin 
contents as low as 0.4% increased the amount of cracks in bearing steel having 0.3% copper, whereas 
0.3% nickel suppressed cracking in this same Cu/Sn steel.    

Shibata et al. (2002) provide the following estimates (Table 3) of the tolerance limits of copper and tin in 
common steel products.  

Table 3. Tolerance limits (maximum allowable concentrations) of copper and tin in common steel products, 

according to Shibata et al. (2002). 

 

Huellen et al. (2006) also provides information on maximum residual content of a number of tramp 
elements in some steel grades (Table 4).  

Table 4. Maximum residual content of selected tramp elements in various steel grades according to 
Huellen et al., 2006. 

 

Note: The table includes data for various steel grades, including IF (Interstitial Free steel) and DDQ (Deep Drawing Quality), 
among others. 

Nakamura et al. (2012) also report permissible levels of copper and tin in different steel products, in 
the supplementary information of an article with a focus on steel used in the automotive sector (Table 
5).  

 

 

 

 

 

Table 5. Permissible levels of copper and tin in steel products according to : Nakamura et al. 2012 

 



 

 

 

As reported by Daehn et al. (2017) steels with higher copper contamination are destined to more 
forgiving applications, with reinforcing bars having a tolerance of 0.4% for copper, whereas flat 
products that require excellent formability and surface properties have most stringent limits (< 0.06% 
Cu in drawing steels).  

The figure below (Figure 2) shows the distribution of EU steel production by end-use application 
sectors, finished steel products, and associated quality for the year 2022. Relative values (%) based on 
steel volumes by end-use application sector.  

Figure 2. Distribution of EU steel production in 2022 by end‑use application sector, finished‑product type, and 
associated quality (relative % of total steel volume). Colour coding (for copper content): orange = high (Q3), 
yellow = fair (Q2), light‑yellow = very low (Q1), grey = copper concentration not reported. 

 

Source: European Commission: Joint Research Centre, Analysis of the EU Steel supply chain: Characterisation & use of EU steel 
scrap in relation to global trade dimensions, European Commission, Ispra, 2025, JRC143885. 

 

Paeng et al. (2024) analysed the technological limitations in removing copper from the steel melt and 
presented a novel electrorefining technology which contributes to reducing copper content in Electric 
arc furnace (EAF) steelmaking. The referred publication reports that pig iron typically contains less than 
0.1% copper whereas scrap can contain up to 0.5% copper by weight. This contrasts with the copper 
tolerance requirements for steel products.  Paeng et al. (2024) claim that reducing Cu content to below 
0.1 wt% would allow the production of bars, tubes, and wire rods from scrap, enabling the use of these 
intermediate products in cars. Achieving even a lower copper content (0.06 wt% Cu) from scrap would 
enable the manufacture of higher-grade products such as galvanized cold rolled coil, which is largely 
used in the automotive sector, or steel sheets for deep drawing, mainly used in the transport sector.  

Table 6 below is a transcript of table S36 included in the supplementary information of Daehl et al. 
(2017), providing an exhaustive review of tolerances of steel to copper, by intermediate and final use. 
This table is reproduced below. Additional information can be found in tables S37-S44 of the referred 
publication.  



 

 

Table 6.: Copper tolerance ranges for each intermediate to end-use sector flow according to Daehl et al., 2017 

 

 



 

 

 

Rod et al. (2006) provides a schematic overview of the influence of residual elements on downstream 
processes and end properties of steel. These elements may have been intentionally or unintentionally 
added. This study, although dating back almost 20 years, provides an exhaustive overview of how 
different metallic elements in steel have an influence on physical properties of the resulting material. It 
also illustrates the many complex interactions between different elements (e.g. different effects of 
impurities on low or high carbon steels), of different temperatures and processing techniques, and 
even of metals, such as copper acting in opposite directions, depending on the properties sought 
(copper induces hot-shortness, but the associated surface segregation of copper can be beneficial in 
terms of corrosion resistance in weathering steels). The different elements in steel can be grouped into 
the following categories: 

• In solid solution in steel (i.e., present as interstitial and substitutional elements in the Fe-
grains) 

• Precipitating and forming inclusions in the steel matrix (such as carbides, sulfides or 
nitrides) 

• Segregating to the grain boundary in steel 

• Segregating at the surface in steel 



 

 

Figure 3. Effect of the different residual elements according to Rod et al (2006) 

 

An exhaustive analysis of the effect of tramp elements in flat and long steel products, touching upon 
aspects such as surface defects, metallurgical structure, effects on engineering steels and structural 
sections and weldability is also provided in the technical steel research report by the European 
Commission (1995). 

 

1.3.2 Substances hindering recycling  

As indicated above, substances present in steel, other than iron and carbon, are the result of the 
addition of alloying elements or of substances that have become incorporated into the melt 
unintentionally, generally known as tramp elements. These may originate from primary ores and fluxes 
and as impurities from ferroalloys but often also from steel scrap. Therefore, the concentration of 
tramp elements and other impurities tends to be higher in long steel products produced with a 
significant share of scrap input (e.g. through the EAF steelmaking route). This is because such products 
generally have higher tolerance limits for residual elements, given that their performance requirements 
are less stringent compared to flat products used in more demanding applications. 

Contamination of steel due to scrap has been extensively studied. Daehn et al. (2017) discuss the 
contamination of steel by copper and analyse material flows and consequences of global steel 
recycling, concluding that although currently strategies like dilution with primary steel, and use in 
copper-tolerant applications allow continued use of steel scrap, this represents an increasing problem.  

In the study carried out by Daigo et al. (2021) the influence of impurities in recycled steel, originating 
from alloying elements or tramp elements found in scrap, was investigated in carbon steel bars, based 
on the chemical composition of 89 bars. The effects on 5 major steel properties were assessed, 
namely tensile strength, elongation, yield point or proof stress, soundness in the welding area, and 
fracture toughness. The authors concluded that although there is still insufficient information on the 
influence of impurities on the material properties of steel, it is clear that these have a negative 
influence on workability and weldability. Conclusions of this study are illustrated by the table below:  



 

 

Table 7.: Influence of impurity elements on steel properties based on a review of literature according to Daigo et 
al., 2021 

 

It should be noted that the information and discussion presented above relates to the tolerances and 
influence of tramp elements in steel products, no further analysis is provided here of tramp elements 
in scrap, of scrap grades or of scrap flows in the EU or worldwide, given steel scrap, be it as waste, or 
as an end-of-waste material (subject to applicable legislation) is not in the scope of the intermediate 
products covered in this preparatory study, nor subject to any of the ecodesign requirements under 
consideration. An analysis of the EU Steel supply chain and the relevance of high-quality steel scrap 
can be found in two recent policy briefs by the JRC (JRC (2025a) and JRC (2025b).   

 

1.4 Standards for steel 

According to the Worldsteel5 association, with membership claimed to represent around 85% of global 
steel production, there are more than 3 500 different grades of steel, all having specific physical, 
chemical and environmental properties. 

Steel standards are normative documents that provide detailed specifications regarding the properties 
and characteristics of different types and grades of steel products. Generally steel product standards 
provide information about the metallurgical, mechanical and chemical properties of steels and serve as 
the basis upon which producers may certify their materials. Operators purchasing steel products use 
standards to identify and define the specific steel products to meet their requirements (complemented 
as appropriate by additional contractual arrangements).   

Section 1.3 of the preparatory study provides an introduction to terminology and European standards 
governing steel whereas Annex 2 contains a non-exhaustive list of over 320 EN and EN/ISO standards, 
covering both product standards and testing standards. Considering however that worldwide there are 
numerous other standard development organisations which have extensively addressed steel, it seems 
reasonable to assume that the number of steel standards worldwide may be in the order of several 
thousand. A non-exhaustive list of recognised standardization bodies issuing steel standards includes:  

• International Organization for Standardization (ISO) 

• European Committee for Standardisation (CEN) 

• German Standards Institute (DIN) 

• British Standards Institute (BSI) 

• ASTM International 

• Japanese Industrial Standards (JIS) 

• American Iron and Steel Institute (AISI) 

• Society of Automotive Engineers (SAE) 

• Indian Standards Institution (ISI) 

 
5 https://worldsteel.org/about-steel/what-is-steel/  

https://worldsteel.org/about-steel/what-is-steel/


 

 

• Standardisation Administration of China (SAC) 

For a comprehensive list of standards on steel from different Standards Development Organizations 
(SDOs) and their comparison, the reader is referred to the Handbook of Comparative World Steel 
Standards, 5th Edition (Bringas, 2016). An online version of the third edition of this extensive publication 
is available6. The following Figure 4 is an extract from the Handbook and is provided here to illustrate 
the diversity and complexity of existing steel standards, as well as the limitations and nuances 
associated with comparing different product standards.  

Figure 4. Steel standards comparison – Chemical composition of carbon steels for general use 

 

Source: Extract from the Handbook of Comparative World Steel Standards. 3rd Edition (Bringas, 2004). (Caution is advised, as 
data may be outdated).  

A sample of EN standards for steel products available to the JRC study team have been scanned for 
chemical composition specifications. These often provide maximum values for alloying elements and 
other constituents (at elemental level). The metals covered and limit values that apply vary widely, 
depending on the specific steel products. By way of example, the reader is referred to tables in EN 
10248-1:2023 providing chemical composition information. Such tables cannot be reproduced herein 
given applicable copyright limitations.  

A summary of the coverage of selected standards in terms of metals for which limits are provided 
(usually measured in the heat / ladle) is provide below. 

In addition to minimum (and sometimes maximum) values specified in specific steel EN standards, EN 
10020:2000 on “Definition and classification of grades of steel” may also apply. For instance, EN 
10248-1 on “Hot-rolled steel sheet piles – Part 1: Technical delivery conditions” specifies that for 
elements not specified in the tables for chemical composition of that standard, both for heat and 
product analysis, the limits in Table 1 of EN 10020 apply. This table provides limit values for a number 
of elements (in % mass) defining the boundary between non-alloy and alloy steels. This includes 
elements such as Co, Cr, Cu, Mn, Mo, Ni, Pb, Ti, V, W and others.  

 
6 https://www.academia.edu/3755312/HANDBOOK_OF_COMPARATIVE_WORLD_STEEL_STANDARDS  

https://www.academia.edu/3755312/HANDBOOK_OF_COMPARATIVE_WORLD_STEEL_STANDARDS


 

 

Table 8. Summary of selected standards and the metals for which limits are specified 

 

1.4.1 Material Test Certificate / Mill Test Certificate reports 

Material Test Certificates (MTCs), also known as Mill Test Reports are documents, typically in paper 
form, that contain detailed information on material composition, physical properties and provide 
evidence of compliance with manufacturing standards and client specifications. For steel products, 
MTCs typically contain: 

1. Manufacturer’s name, address, and contact information. 

2. Product specification and standards, heat number, and quantity. 

3. Chemical composition analysis of the product. 

4. Results of mechanical property testing. 

5. Potentially, other required tests: hardness, impact testing, and non-destructive testing. 

  

In the EU, EN 10204:2004 – Metallic products – Types of inspection document specifies the different 
types of inspection documents supplied to the purchaser and EN 10168:2004 establishes the list of 
information that may be communicated in the inspection document. These standards apply specifically 
to EU manufacturers, but similar procedures are implemented in steel facilities around the world. 

List of products 

categories Standards 

Chemical elements  

C Mn Si P S Al Nb V Ti Mo B N Cu Ti 
Cr+
Mo 

Nb
+Ti Cr Ni 

Ti+
Zr  

Hot rolled products 
EN 10149-
2:2013  

√ √ √ √ √ √ √ √ √ √ √ 

        

Hot rolled sheet piles 
EN 10248-
1:1995  

√ √ √ √ √ 

      

√ √ 

      

Low carbon steels for 
cold forming 

EN 10346:2015  √ √ √ √ √ 

        

√ 

     

Steel for construction EN 10346:2015  √ √ √ √ √ 
              

Steels with high proof 
strength for cold 
forming 

EN 10346:2015  
√ √ √ √ √ √ √ 

      

√ 

     

Cold rolled products EN 10346:2015  √ √ √ √ √ √ 
 

√ 
  

√ 
   

√ √ 
   

Hot rolled products EN 10346:2015  √ √ √ √ √ √ 
 

√ 
  

√ 
   

√ √ 
   

Stainless steels. Roads. 
Wire 

EN 10088-
3:2023 

√ √ √ √ √ 

    

√ 

 

√ √ 

   

√ √ 

 

Stainless steels. Roads. 
Wire 

EN 10088-
3:2023 

√ √ √ √ √ 

    

√ 

 

√ 

 

√ 

  

√ √ 

 

Rods. Wires 
EN ISO 
636:2008 

√ √ √ √ √ √ 

 

√ 

 

√ 

      

√ √ √ 



 

 

Figure 5. Representative excerpt from a Material Test Certificate 

 

Source: Indiamart 

Many examples of MTCs produced by European, Turkish,  North American, Middle-Eastern and Asian 
suppliers of intermediate steel products can be found on the internet. 

 

1.5 Inventory – identification of SoCs in steel  

1.5.1 Scope 

An inventory of the main substances found in steel was carried out, based on literature review and 
analysis of selected steel standards (see sections above). The simplified approach described in the JRC 
methodology “Method for the identification and tracking of substances of concern in products and for 
the preparation of restriction measures on the use of substances in products” (JRC (2025c) was used . 
In this simplified approach, information requirements address only intentionally added substances 
remaining in the products under assessment, and therefore, the inventory has focused on 

substances remaining in the representative steel intermediate products (either in the steel 

matrix or as a coating). This approach is supported by the wording of Article 7(5) (a) – (e) which clearly 
specifies that the information requirements for substances of concern have to be proposed for the 
product or, as relevant, to its components or spare parts.  

Consequently, the inventory, and subsequent identification of SoCs are not focused on the 
manufacturing life cycle stage of iron and steel, where numerous input and output material flows are 
relevant. This approach is further justified by the fact that input chemicals and output chemical 
emissions during the steel making process are extensively analysed in the Best Available Techniques 
Reference document (BREF) for iron and steel production,7 developed under the Industrial Emissions 
Directive. Emissions from this industrial activity are regulated by Commission Implementing Decision 
2012/135/EU. The Iron and Steel BREF is scheduled to begin its review process in the year 2026. Other 

 
7 BREF and BAT conclusions for iron and steel production accessible here:  https://bureau-industrial-
transformation.jrc.ec.europa.eu/index.php/reference/iron-and-steel-production  

https://www.easternmetaltrading.com/wp-content/uploads/2025/02/4982-Pipe-Mill-Certs.pdf
http://www.sm97.com:8800/millcert/SAMPLE%20MTC%20YR2019/0331-2(VERSION%202019)-watermark.pdf
https://files.lqdt1.com/photos/17195/Attachments/17195_2_213553.pdf
http://www.sm97.com:8800/millcert/SAMPLE%20LOCAL%20MTC%202024/ANGLE(EA,HEA,HUA,HEA)/22400147(HEA706)-watermark.pdf
https://www.hu-steel.com/attached/file/20160907/20160907152479337933.pdf
https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/iron-and-steel-production
https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/iron-and-steel-production


 

 

BREFs relevant to iron and steel include those addressing the Ferrous Metals Processing Industry8, the 
Smitheries and Foundries Industry9 and that on Surface Treatment of Metals and Plastics10.  

By way of illustration, tables 9 and 10 below reproduce information in the Iron and Steel BREF 
regarding input / output data from basic oxygen steelmaking plants and from electrical arc furnaces in 
the EU.  

Table 9. Input/output-data from 21 existing basic oxygen steelmaking plants in different EU Member States 

(reproducing table 7.3. of   the Iron and Steel BREF, EC 2012).  

 

 
8 https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/ferrous-metals-processing-industry  

9 https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/smitheries-and-foundries-industry  

10 https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/surface-treatment-metals-and-plastics  

https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/ferrous-metals-processing-industry
https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/smitheries-and-foundries-industry
https://bureau-industrial-transformation.jrc.ec.europa.eu/index.php/reference/surface-treatment-metals-and-plastics


 

 

 

Table 10. Input/output-data for electric arc furnaces within the EU (reproducing table 7.3. of the Iron and 

Steel BREF, EC 2012).  

 

1.5.2 LCA 

A list of the ferroalloys considered in the Life Cycle Inventory associated to the LCA carried out in the 
scope of the Preparatory Study is provided in Table 7 of Task 4. These ferroalloys are the primary 
source of the substances that subsequently become incorporated in the melt and, ultimately, in the 
steel product. The corresponding material flows included in the slab model are associated to the proxy 
dataset of the available EF datasets. These substances correspond to those identified in the inventory 
table provided below.  

Further information on how LCA modelling has addressed substances present in the different input and 
output material flows is provided in task 4 LCA description. By way of illustration the tables below 
present 1) a list of material input flows and their associated manufacturing processes considered in 
the LCA model (alloys shaded in green) and 2) substances considered in the LCA model associated to 
process emissions and divided by compartment.  

 

 



 

 

Table 11.  Material input flows and their associated manufacturing processes used in the LCA model 

Material input flows Coke oven Sinter 
Blast 

Furnace 
BOF EAF 

Activated carbon  X    

Aluminium       X X 

Ammonia   X       

Anthracite   X   X X 

Antifoaming Agent 
(unspecified) 

X         

Argon       X X 

Bauxite     X X   

BOF Slag     X     

Calcium carbide (CaC2)       X   

Calcium silicate         X 

Chromium    x x 

Coal X   X X X 

Coke   X X X X 

Coke product           

Continuous casting sludge       X   

Copper       X X 

Dolomite (CaCO3.MgCO3, 
crude) 

  X X X X 

Dolomite (CaO.MgO, 
calcinated) 

  X   X X 

Ethine (acetylene)         X 

Ferric chloride X     X   

Ferro aluminium       X   

Ferro boron       X X 

Ferro calcium       X   

Ferro chromium       X X 



 

 

Ferro manganese       X X 

Ferro molybdenium       X X 

Ferro nickel (29%)       X X 

Ferro niobium       X X 

Ferro phosphorous       X   

Ferro silicium       X X 

Ferro titanium       X X 

Ferro tungsten         X 

Ferro vanadium       X X 

Ferrous sulphate (FeSO4)       X   

Flocculating agent     X     

Fluorspar (calcium fluoride; 
fluorite) 

      X X 

Flux powder       X   

Grease X   X X X 

Iron ore   X X X   

Lead       X   

Lime quicklime (lumpy)   X   X X 

Limestone   X X X X 

Liquefied petroleum gas         X 

Lubricant X         

Magnesium       X   

Manganese       X   

Molybdenum trioxide         X 

Nickel       X X 

Nitrogen gaseous X X X   X 

Olivine   X       

Oxygen gaseous X X X X X 



 

 

Petroleum coke       X   

Phosphoric acid X     X   

Quartz sand (0/2)     X     

Silico manganese       X X 

Silicon calcium       X   

Soda (sodium carbonate)     X X   

Sodium hydroxide (100%; 
caustic soda) 

X   X     

Sodium hypochlorite X         

Sulphur       X X 

Sulphuric acid (100%) X         

Synthetic slag       X   

Tar     X     

Titanium dioxide     X X   

Note: alloy streams highlighted in green 

 

Table 12. Substances considered in the LCA model – process‑emission species grouped by environmental 
compartment and by steel‑making unit (Coke oven, Sinter, Blast Furnace, BOF, EAF) 

Elementary flows Compartment 
Coke 

oven 
Sinter 

Blast 

Furnace 
BOF EAF 

Ammonia Elementary flows/Emission 
to air/unspecified 

X X X     

Ammonia (NH4+, 
NH3, as N) 

Emissions/Emissions to 
water/Emissions to sea 
water 

X   X     

Ammonium/ammonia, 
as N 

Elementary flows/Emission 
to water/fresh water 

X X X X   

Arsenic Elementary flows/Emission 
to water/ocean 

X   X X   

Arsenic (v) Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X X X X X 

Arsenic (v) Emissions/Emissions to 
water/Emissions to sea 
water 

  X       



 

 

Arsenic (v) Emissions/Emissions to 
water/Emissions to fresh 
water 

X   X X X 

Benzene, Toluene, 
Xylene (BTX) 

Elementary flows/Emission 
to air/unspecified 

X         

Benzo(a)pyrene Elementary flows/Emission 
to air/unspecified 

X X     X 

BOD5, Biological 
Oxygen Demand 

Elementary flows/Emission 
to water/fresh water 

X X X X   

Cadmium Elementary flows/Emission 
to air/unspecified 

X X X X X 

Cadmium Elementary flows/Emission 
to water/fresh water 

  X X X X 

Cadmium Elementary flows/Emission 
to water/ocean 

    X X   

Carbon dioxide, fossil Elementary flows/Emission 
to air/unspecified 

X X X X X 

Carbon monoxide Elementary flows/Emission 
to air/unspecified 

X X X X X 

Chloride Elementary flows/Emission 
to water/fresh water 

      X   

Chromium Elementary flows/Emission 
to air/unspecified 

X X X X X 

Chromium Elementary flows/Emission 
to water/fresh water 

  X X X X 

Chromium Elementary flows/Emission 
to water/ocean 

X X X X   

Cobalt Elementary flows/Emission 
to water/fresh water 

      X   

COD, Chemical 
Oxygen Demand 

Elementary flows/Emission 
to water/ocean 

X X X X X 

COD, Chemical 
Oxygen Demand 

Elementary flows/Emission 
to water/fresh water 

X     X X 

Copper Elementary flows/Emission 
to air/unspecified 

X X X X X 

Copper Elementary flows/Emission 
to water/fresh water 

X X X X X 

Copper Elementary flows/Emission 
to water/ocean 

X   X X   



 

 

Cyanide Elementary flows/Emission 
to water/fresh water 

X   X X X 

Cyanide Elementary flows/Emission 
to water/ocean 

X   X     

Cyanide Elementary flows/Emission 
to air/unspecified 

X         

Dinitrogen monoxide Elementary flows/Emission 
to air/unspecified 

X X   X X 

Dioxins, measured as 
2,3,7,8-
tetrachlorodibenzo-p-
dioxin 

Elementary flows/Emission 
to air/unspecified 

X X X X X 

Dust (PM10, from 
stack) 

Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X X X X X 

Dust (PM10, fugitive) Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X         

Dust (PM2.5, from 
stack) 

Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X         

Dust (unspecified, 
from stack) 

Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X X X X X 

Dust (unspecified, 
fugitive) 

Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X X X X   

Fluoride Elementary flows/Emission 
to water/ocean 

      X   

Fluoride Elementary flows/Emission 
to water/fresh water 

      X   

Hydrocarbons, 
unspecified 

Elementary flows/Emission 
to water/fresh water 

X         

Hydrocyanic acid Elementary flows/Emission 
to air/unspecified 

X         

Hydrogen chloride Elementary flows/Emission 
to air/unspecified 

X X X X X 

Hydrogen fluoride Elementary flows/Emission 
to air/unspecified 

X X X X X 

Hydrogen sulfide Elementary flows/Emission 
to air/unspecified 

X   X     



 

 

Iron Elementary flows/Emission 
to air/unspecified 

  X X X X 

Iron Elementary flows/Emission 
to water/fresh water 

X   X X X 

Iron Elementary flows/Emission 
to water/ocean 

X   X     

Lead Elementary flows/Emission 
to air/unspecified 

X X X X X 

Lead Elementary flows/Emission 
to water/fresh water 

  X X X X 

Lead Elementary flows/Emission 
to water/ocean 

  X X X   

Manganese Elementary flows/Emission 
to air/unspecified 

  X X X X 

Manganese Elementary flows/Emission 
to water/fresh water 

      X X 

Mercury Elementary flows/Emission 
to air/unspecified 

X X X X X 

Mercury Elementary flows/Emission 
to water/ocean 

X X X X   

Mercury Elementary flows/Emission 
to water/fresh water 

      X X 

Methane, fossil Elementary flows/Emission 
to air/unspecified 

X X X X X 

Naphthalene Elementary flows/Emission 
to air/unspecified 

X X X X   

Nickel Elementary flows/Emission 
to air/unspecified 

X X X X X 

Nickel Elementary flows/Emission 
to water/fresh water 

X X X X X 

Nickel Elementary flows/Emission 
to water/ocean 

X X X X   

Nitrate Elementary flows/Emission 
to water/ocean 

X     X   

Nitrate Elementary flows/Emission 
to water/fresh water 

X       X 

Nitrite Elementary flows/Emission 
to water/fresh water 

        X 



 

 

Nitrite Elementary flows/Emission 
to water/ocean 

X         

Nitrogen oxides Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X X X X X 

Nitrogen, total 
(excluding N2) 

Elementary flows/Emission 
to water/fresh water 

    X X X 

Nitrogenous Matter 
(Kjeldahl, as N) 

Emissions/Emissions to 
water/Emissions to sea 
water 

X         

Nitrogenous Matter, 
Kjeldahl, as N 

Elementary flows/Emission 
to water/fresh water 

X         

Nitrogenous Matter, 
unspecified, as N 

Elementary flows/Emission 
to water/ocean 

X   X     

NMVOC, non-
methane volatile 
organic compounds, 
unspecified origin 

Elementary flows/Emission 
to air/unspecified 

X X X X   

Oils, unspecified Emissions/Emissions to 
water/Emissions to fresh 
water 

X X X X X 

PAH, polycyclic 
aromatic 
hydrocarbons 

Elementary flows/Emission 
to air/unspecified 

X X X X X 

PAH, polycyclic 
aromatic 
hydrocarbons 

Elementary flows/Emission 
to water/fresh water 

    X X   

PAH, polycyclic 
aromatic 
hydrocarbons 

Elementary flows/Emission 
to water/ocean 

X         

Particulates, < 10 um Elementary flows/Emission 
to air/unspecified 

X X X X X 

Particulates, < 2.5 um Elementary flows/Emission 
to air/unspecified 

X X X X   

Particulates, > 10 um Elementary flows/Emission 
to water/ocean 

X X X X   

Particulates, > 10 um Elementary flows/Emission 
to water/fresh water 

X   X X X 

Particulates, > 2.5 
um, and < 10um 

Elementary flows/Emission 
to air/unspecified 

X X X X X 

Phenol Elementary flows/Emission X   X X   



 

 

to water/fresh water 

Phenol Elementary flows/Emission 
to water/ocean 

X   X     

Phenol Elementary flows/Emission 
to air/unspecified 

X         

Phosphates (as P) Emissions/Emissions to 
water/Emissions to fresh 
water 

      X   

Phosphorus Emissions/Emissions to 
water/Emissions to fresh 
water 

X     X X 

Phosphorus Emissions/Emissions to 
water/Emissions to sea 
water 

X         

Polychlorinated 
biphenyls 

Elementary flows/Emission 
to air/unspecified 

  X     X 

Polycyclic aromatic 
hydrocarbons (PAH, 
fugitive) 

Emissions/Emissions to 
air/Emissions to air, 
unspecified 

X         

Selenium Elementary flows/Emission 
to air/unspecified 

  X     X 

Sulfate Elementary flows/Emission 
to water/fresh water 

      X X 

Sulfur dioxide Elementary flows/Emission 
to air/unspecified 

X X X X X 

Sulfuric acid Elementary flows/Emission 
to air/unspecified 

        X 

Thiocyanates (CNS-) Emissions/Emissions to 
water/Emissions to fresh 
water 

X         

Tin Elementary flows/Emission 
to air/unspecified 

        X 

Tin Elementary flows/Emission 
to water/fresh water 

        X 

Titanium Elementary flows/Emission 
to air/unspecified 

  X   X   

TOC, Total Organic 
Carbon 

Elementary flows/Emission 
to water/fresh water 

X   X X   

TOC, Total Organic 
Carbon 

Elementary flows/Emission 
to water/ocean 

X   X     



 

 

Vanadium Elementary flows/Emission 
to air/unspecified 

X X X X X 

VOC, volatile organic 
compounds 

Elementary flows/Emission 
to air/unspecified 

X X X X   

Water Emissions/Emissions to 
water/Emissions to sea 
water 

X X X X   

Water Emissions/Emissions to 
water/Emissions to fresh 
water 

    X X X 

Water from cooling Emissions/Emissions to 
water/Emissions to fresh 
water 

      X X 

Zinc Elementary flows/Emission 
to air/unspecified 

X X X X X 

Zinc Elementary flows/Emission 
to water/fresh water 

  X X X X 

Zinc Elementary flows/Emission 
to water/ocean 

X X X X   

 

It should be noted that the assessment of the contribution of specific substances to the impact 
categories for ecotoxicty, human toxicity (carcinogenic) and human toxicity (non-carcinogenic) is 
conditioned by the listing of the relevant substances in the reference datasets and the existence of 
assigned characterization factors.   

 

1.6 Identification of information requirements on Substances of Concern 

This section aims to identify chemical substances subject to the mandatory information requirements 
under the ESPR and in particular for this Preparatory Study on steel intermediate products. Using the 
inventory built in the previous point, the “Bill of Substances of Concern” is defined.  

1.6.1 Substances of Concern type (a), (b), (c) 

As described in section 1 above, the concept of “substances of concern” is defined under Article 2(27) 

of ESPR. The list of Substances of Very High Concern (SVHC) in the Candidate List for REACH 

Authorisation (11) contains 250 entries (1 October 2025) which include more than 490 substances, 

which have been identified as meeting one of the criteria a-f as referred to in Article 57 of REACH. The 
chemical substances identified as relevant for steel intermediate products and part of the SVHC 

Candidate List are indicated in Table 13 below. Only lead has been identified as an SoC(a) 

substance that can be present in steel.  

Substances of Concern (b) in steel can be identified by examining Annex VI of the CLP 

Regulation, which in its Table 3 lists the harmonised classification of hazardous substances ECHA 

CHEM | Obligation list. The harmonised classification and labelling of substances was also checked 

 
11 https://echa.europa.eu/en/candidate-list-table 

https://chem.echa.europa.eu/obligation-lists/clhList
https://chem.echa.europa.eu/obligation-lists/clhList
https://echa.europa.eu/en/candidate-list-table


 

 

consulting the Classification and Labelling Inventory managed by ECHA (12). In addition, ECHA provides 
Excel tables containing all updates to the harmonised classification and labelling of hazardous 
substances Table of harmonised entries in Annex VI to CLP - ECHA. It should be noted that the only 
official and legally-binding harmonised classification and labelling is available in Table 3 to Annex VI 

of CLP and its subsequent ATPs published in the Official Journal of the European Union Regulation 

(EC) No 1272/2008 – CLP link.  

Substances relevant to steel identified to meet the definition of Article 2(27)(b) of the ESPR and 
included in the list of harmonised classification and labelling of hazardous substances of CLP are 
shown in Table 13 below.  

Information on potential SoCs (c) in steel was obtained from the inventory and its comparison with 

Annexes I to IV to the Persistent Organic Pollutants (POPs) Regulation (13). At the time of writing this 
report, the Annexes contain 33 entries, although some entries cover multiple substances, thus raising 
the number of substances to nearly 300.  

Substances listed in the POPs Regulation have previously been identified internationally as POPs, under 
the Stockholm Convention (14), at the proposal of a Party to the Convention and following the 
recommendation of the POPs Review Committee. Besides, the Convention’s page lists the “Chemicals 
proposed for listing under the Convention” (15) which was useful to get an indication of substances 
likely to be identified as POPs in the coming years. Also, information on POPs can be found at ECHA’s 
dedicated webpage (16).  

To the best of the knowledge of the Preparatory Study team, no chemical substances meeting the 
definition in Article 2(27)(c) of the ESPR and included in Annexes I to IV to the Persistent Organic 
Pollutants (POPs) Regulation are found as constituents of steel.  

1.6.2 Substances of Concern type (d) 

Substances of Concern under Article 2(27) (d) are substances that negatively affect the reuse 

and recycling of materials in the product in which they are present.  

As detailed in Article 5(14) of ESPR, ‘For each product group concerned by ecodesign requirements, 

the Commission shall determine, where relevant, which substances fall under the definition in Article 
2(27), point (d), taking into account, at least, whether: 

(a) based on standard technologies, the substances make the reuse, or recycling process more 
complicated, costly, environmentally impactful, or energy- or resource-demanding. 

(b) the substances impair the technical properties or functionalities, the usefulness or the value of the 
recycled material coming from the product or products manufactured from that recycled material; 

(c) the substances negatively impact aesthetic or olfactory properties of the recycled material’. 

Therefore SoCs (d) can be defined considering technical constraints (related to process and quality 
disturbing SoCs) and regulatory and customer driven limitations. These SoCs (d) could be present in the 
final product, remain in the waste and hinder its re-use and/or recycling. Substances of concern (d) 
could therefore be related to:  

Technical constraints, interfering with the processes leading to re-use, preparing for reuse or 

recycling, or with the functionality, usefulness, value and aesthetics of the resulting recycled materials 
or products for reuse (as specified in Article 5(14)). These could be process-disturbing and quality-
disturbing SoCs.  

 
12  https://echa.europa.eu/information-on-chemicals/cl-inventory-database  

13  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019R1021  

14  POPs listed under the Stockholm Convention. https://www.pops.int/TheConvention/ThePOPs/AllPOPs/tabid/2509/Default.aspx   
15  https://www.pops.int/TheConvention/ThePOPs/ChemicalsProposedforListing/tabid/2510/Default.aspx  

16 https://echa.europa.eu/list-of-substances-subject-to-pops-regulation  

https://echa.europa.eu/information-on-chemicals/annex-vi-to-clp?p_l_back_url=https%3A%2F%2Fecha.europa.eu%2Fsearch%3Fp_p_id%3Dcom_liferay_portal_search_web_portlet_SearchPortlet%26p_p_lifecycle%3D0%26p_p_state%3Dmaximized%26p_p_mode%3Dview%26_com_liferay_portal_search_web_portlet_SearchPortlet_redirect%3D%252Fweb%252Fguest%252Fsearch%253Fp_p_id%253Dcom_liferay_portal_search_web_portlet_SearchPortlet%2526p_p_lifecycle%253D0%2526p_p_state%253Dnormal%2526p_p_mode%253Dview%26_com_liferay_portal_search_web_portlet_SearchPortlet_mvcPath%3D%252Fsearch.jsp%26_com_liferay_portal_search_web_portlet_SearchPortlet_keywords%3Datp%2Bexcel%26_com_liferay_portal_search_web_portlet_SearchPortlet_scope%3Dthis-site
https://eur-lex.europa.eu/eli/reg/2008/1272/oj/eng
https://eur-lex.europa.eu/eli/reg/2008/1272/oj/eng
https://echa.europa.eu/information-on-chemicals/cl-inventory-database
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019R1021
https://www.pops.int/TheConvention/ThePOPs/AllPOPs/tabid/2509/Default.aspx
https://www.pops.int/TheConvention/ThePOPs/ChemicalsProposedforListing/tabid/2510/Default.aspx
https://echa.europa.eu/list-of-substances-subject-to-pops-regulation


 

 

Existing regulatory limitations (17) to the placing on the market or use of substances (in force or in 

preparation); as well as customer-driven limitations (18) along the supply chain.  

Information gathered from available literature is crucial for the identification of SoCs (d) in steel. The 
identification of SoCs (d) for technical constraints should include the establishment of an alert 

concentration (calert) which can be defined as a concentration indicated by recycling companies and 

that would lead to disposing of the product via means other than recycling.  

Technical constraints  

Based on the broad narrative criteria defined in Article 5(14), chemical substances that could qualify as 
substances that hinder recycling and/or reuse due to technical constraints are discussed below.  These 
constraints relate to their effect on waste treatment processes or on the quality, performance and use 
of the resulting recyclate product prepared for reuse. 

As described in sections above, many constituents of steel have an effect on the final properties and 
performance of the specific steel products produced. Copper, tin, molybdenum and nickel are 

identified as key tramp elements. Among these, copper and to a somewhat lesser extent tin, play an 

important limiting role in the use of recycled steel in the more demanding steel applications, 
particularly in flat steel products but also, or instance in  wire drawn from long products . These 
elements are specifically limited in certain steel standards and guidance on maximum tolerated 
concentrations of both metals, in particular for copper, are available in the reviewed literature 
(summarized in sections above). Consequently, it is proposed that copper and tin in steel are 

considered as SoC(d) and, as appropriate, mentioned in the corresponding delegated act. These 

metals are controlled, to the extent possible, also in the scrap entering the furnace.  

Regulatory and customer driven limitations 

As described in sections above, hundreds of different standards, issued by different national and 
international standardisation organisations, outline specific chemical composition requirements tailored 
to the steel grade and product type concerned. These normative requirements, although as such not 
legally binding, serve as basis for defining customer requirements upon carrying out an order and 
therefore can become contractually binding. Relevant substances are generally defined in standards 
and reported in Material Test Certificates in terms of the relevant elements (Mo, Cu, S, P, etc).  

Beyond the aforementioned requirements, only two steel-relevant regulatory requirements were 
identified in chemicals legislation, specifically in REACH. The first is the provision on  nickel and its 
compounds in entry 27 of Annex XVII to REACH. This restriction establishes migration limits for nickel in 
post assemblies which are inserted into pierced ears and other pierced parts of the human body as 
well as for articles intended to come into direct and prolonged contact with the skin. The applicable 
limits, defined in terms of migration (expressed as μg/cm2/week) are determined by the use of specific 
test methods and cannot be directly deduced from the nickel steel content. These limits are primarily 
related to limiting nickel-induced contact dermatitis, consequently primarily a health-related aspect, 
and is already defined in REACH. Although relevant to be determined in certain final products (e.g. 
jewellery items) these requirements are not, in the view of the PS team, directly relevant to steel 
intermediate products in scope of this report, all of which are semi-finished industrial flat and long 
products that require further transformation before becoming articles that can as such become 
incorporated into consumer products.   

Restriction entry 63 of Annex XVII to REACH, relative to lead and lead compounds, sets a maximum 
lead concentration limit of 0.05% lead by weight in jewellery and its individual parts as well as in 
articles or accessible parts thereof that may, during normal or reasonably foreseeable conditions of 
use, be placed in the mouth by children. Additionally, a migration-limit based derogation to the content 
limit is provided in the restriction text.  This human-health related restriction does not directly apply to 
steel intermediate products within the scope of this Preparatory Study, as these are not consumer 
products. However, given transformed steel products derived from these (e.g fine steel wire drawn 
from wire rod) could in some of its applications become incorporated into consumer products (e.g. 

 
17 This type of limitation is in line with the study carried out by Ökopol GmbH, sofia and RPA in 2020, that investigated 
information flows on substances of concern (but defined differently compared to ESPR) in products from supply chains to waste 
operators 
18 Customer is intended here as the entity purchasing reused or recycled materials (recyclates). 



 

 

jewellery) information on lead content in steel intermediates in scope can certainly be relevant for 
these applications.   

As a result of the research on SoC described above, a list of the substances, in elemental and/or 
molecular form, identified as being present in steel is provided below in Table 13. This includes 
intentionally added substances (e.g. alloying elements) as well as, to the extent identified in literature, 
unintentionally present common tramp elements. Available information does not allow to make a 
distinction between the five different representative steel products analysed. Therefore, the analysis 
provided should be understood as applicable to all steel products in scope of the Preparatory Study. 
The last column in Table 13 indicates if the substances identified are considered SoCs (a), (b), (c) or (d).  

Table 13. Identification of substances present in steel products in the scope of this Preparatory Study.   

 
19  The full list of harmonised classifications in Annex VI of CLP, up to ATP22 can be downloaded in xls format from ECHA’s web. 
https://echa.europa.eu/information-on-chemicals/annex-vi-to-clp  

Substance EC-number 

Harmonised 

classification (Annex 

VI CLP)19 

Other 

classification / 

identification 

SoC 

type/s 

Aluminium (Al) 231-072-3 Flam. Sol. 1 

Water-react. 2 

This classification only 
applies to stabilized 
aluminium powder 

- 

Antimony (Sn) 231-146-5 - Metallic antimony has no 
harmonised classification.  
A number of other 
antimony compounds are 
classified as Acute Tox. 4 
and Aquatic Chronic 2. 

- 

Arsenic (As) 231-148-6 Acute Tox. 3; Aquatic Acute 1; 
Aquatic Chronic 1 

Under index number 033-
002-00-5 other arsenic 
compounds, including 
arsenic sulfides, have the 
same harmonised 
classification. 

SoC (b) 

Beryllium (Be) 231-150-7 Carc. 1B; Acute Tox. 2 

Acute Tox. 3; STOT SE 3 

STOT RE 1; Skin Irrit. 2 

Eye Irrit. 2; Skin Sens. 1 

Under entry 004-002-00-2 
other Beryllium 
compounds have a similar 
classification.  

SoC (b) 

Bismuth (Bi) 231-177-4 - Neither bismuth or any of 
its notified compounds 
have a harmonised 
classification. 

- 

Boron (B) 231-151-2 - Multiple compounds of 
boron have a harmonised 
classification as Repr. 1B 
but these are not relevant 
to the steel matrix.  

- 

Calcium (Ca)  231-179-5 Water-react. 2 - - 

Cerium (Ce) 231-154-9 - Only one cerium 
compound, irrelevant to 
steel, has a harmonised 
classification. 

- 

Chromium (Cr) 231-157-5 - Numerous CrVI compounds 
are classified as Carc 1B, 

- 

https://echa.europa.eu/information-on-chemicals/annex-vi-to-clp


 

 

Chromium carbide (Cr3C2, Cr7C3, 
and Cr23C6) 

Chromium nitride (CrN) 

Chromium (III) oxide (Cr2O3) 

235-160-2 

 

246-016-3 

215-160-9 

- 

 

- 

- 

Muta 1B, etc, but this is 
not relevant to metallic 
chromium nor to the 
referred compounds. 

Carbon (C) 231-153-3 

 

- - - 

Cobalt (Co) 

 

 

 

Cobalt sulfide (CoS) 

231-158-0 

 

 

 

1317-42-6 

Carc. 1B; Muta. 2 ; Repr. 1B; 
Resp. Sens. 1 

Skin Sens. 1; Aquatic Chronic 
4 

Skin Sens. 1;   

Aquatic Acute 1; Aquatic 
Chronic 1 

Other cobalt compounds 
such as cobalt sulphate or 
cobalt dichloride are in the 
”Candidate list”. 

SoC (b) 

Copper (Cu) 231-159-6 Aquatic Acute 1 

Aquatic Chronic 1 

The harmonised 
classification only applies 
to copper with a specific 
surface area > 0,67 
mm2/mg. Does not apply 
to massive forms of Cu 
with particle diameter 
above 1 mm.  

 

SoC (d) 

Iron (Fe) 

Iron carbide (Fe3C) 

231-096-4 

234-566-7 

- 

- 

- 

- 

- 

- 

Lead (Pb) 231-100-4 Repr. 1A 

Lact. 

Aquatic Chronic 1 (M factor = 
10) 

Harmonised classification 
applies to lead in massive 
form (particle diameter ≥ 1 
mm). A more stringent 
classification applies to 
lead powder below this 
size. 

Lead metal is also listed as 
an SVHC in the “Candidate 
list” 

SoC (a) 

SoC (b) 

Magnesium (Mg) 231-104-6 Flam. Sol. 1 

Self-heat. 1 

Water-react. 2 

This classification applies 
only to “magnesium, 
powder or turnings”. Not 
applicable to alloyed 
magnesium. In any event, 
none of the referred 
hazard classes qualify 
magnesium as SoC(b).  

- 

Manganese (Mn) 

Manganese sulfide (MnS) 

231-105-1 

242-599-3 

- 

- 

- 

- 

- 

Molybdenum (Mo) 

Molybdenum carbide (Mo2C) 

Molybdenum sulfide 

231-107-2 

234-569-3 

235-733-7 

235-721-1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Nickel (Ni) 

 

 

 

231-111-4 

 

 

 

Carc. 2 

STOT RE 1 

Skin Sens. 1 

 

- 

 

 

 

SoC(b) 

 

 

 



 

 

Nickel sulfide (NiS) 234-349-7 Skin Sens. 1 

Muta. 2 

STOT RE 1 

Aquatic Acute 1 

Aquatic Chronic 1 

Carc. 1A 

- SoC(b) 

Niobium (Nb) 

Niobium nitride (NbN) 

231-113-5 

246-362-5 

- 

- 

- 

- 

- 

- 

Phosphorous (P) – white 

 

 

 

 

 

Phosphorous (P) – red 

231-768-7 

 

 

 

 

 

231-768-7 

Pyr. Sol. 1 

Acute Tox. 2 * 

Acute Tox. 2 * 

Skin Corr. 1A 

Aquatic Acute 1 

 

Flam. Sol. 1 

Aquatic Chronic 3 

These hazard properties 
apply to elemental 
phosphorous. Not 
applicable to phosphorous 
in the alloy matrix.  

SoC(b) 

Selenium (Se) 

 

 

 

 

Manganese selenide (MnSe)  

231-957-4 

 

 

 

 

215-203-1 

 

Acute Tox. 3  

Acute Tox. 3  

STOT RE 2 

Aquatic Chronic 4 

 

Acute Tox. 3 * 

Acute Tox. 3 * 

STOT RE 2 

Aquatic Acute 1 

Aquatic Chronic 1 

- 

 

 

 

 

This classification applies 
to “selenium compounds”.  

SoC(b) 

 

 

 

 

SoC(b) 

Silicon (Si) 

Silicon dioxide (SiO2) (silicate 
inclusions) 

231-130-8 

231-545-4 

- 

- 

- 

- 

- 

- 

Titanium (Ti) 

Titanium nitride (TiN) 

Titanium carbide (TiC) 

Titanium dioxide (TiO2) 

231-142-3 

247-117-5 

235-120-4 

236-675-5 

- 

- 

- 

- 

A previous harmonised 
classification of titanium 
dioxide as Carc 2 was 
recently annulled by the 
European Court of Justice.  

- 

- 

- 

- 

 

Vanadium (V) 

Vanadium carbide (VC) 

Divanadium trisulfide (V2S3) 

231-171-1 

235-122-5 

215-253-4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Tellurium (Te) 236-813-4 Repr. 1B 

Lact.  

- SoC (b) 

Tin (Sn) 231-141-8 - - SoC (d) 

Tungsten (W) 231-143-9 - - - 



 

 

 
Source: JRC’s own elaboration using several sources. 

Note: List is not exhaustive. 

 

It should be noted that the list above is not exhaustive but serves to illustrate the variety of elements 
and compounds that may be found in the steel matrix (depending on the specific steel grade and 
composition). Potential non-metallic inclusions include sulfides, oxides, nitrides and oxides of some of 
the metals present, as well as silicates, either in the form of pure silicon dioxide inclusions or as 
silicates of iron, manganese, chromium, aluminium and tungsten.  

Annex V of the Annex to the LESS-Rulebook 1.1 (20) associated to the Operator guidelines for the Low 
Emission Steel Standard (LESS) developed by LESS aisbl, provides a list of common alloying elements 
and the form in which they are generally incorporated into the melt.  

1.7 Alloys as “special mixtures” 

This section presents some considerations regarding the presence of substances in alloys and in 
general in massive metallic forms, given these may be relevant to the subsequent analysis of possible 
design options for information requirements and possibly performance requirements.  

The starting point for these considerations is that steel is an alloy and thereby, substances contained 
therein are part of the alloy structure, be it in the lattice or as discrete inclusions, in a matrix which to a 
large extent limits the mobility of the constituent substances. This in turn has an impact on the 
hazards exhibited by these substances under different test systems and, ultimately, to their risks.  

Consequently, substances contained in steel, and in particular, in the semi-finished representative 
products21 addressed in this preparatory study, behave very differently from substances in 
conventional mixtures (e.g. mixtures of metallic salts, granular materials containing metals such as 
sludges, ashes, metallic powders, etc). The following considerations, which refer to how massive metals 
/ alloys are addressed in different EU and international legislations, as applicable to either substances / 
mixtures or to waste materials, are relevant to this debate.  

 

 

 

Classification of alloys under CLP 

Regulation (EC) No 1272/2008 on the classification, labelling and packaging of substances and 
mixtures22 (the CLP Regulation) defines alloys, in its Article 2(27) as: “a metallic material, 
homogeneous on a macroscopic scale, consisting of two or more elements so combined that they 
cannot be readily separated by mechanical means; alloys are considered to be mixtures for the 
purposes of this Regulation”.  

Under previous legislation regulating chemicals mixtures in the EU, the so-called Dangerous 
Preparations Directive23, alloys were considered “special mixtures” in the sense that it was recognized 
that, due to the matrix effect that, generally, retains metallic compounds in the matrix of the alloy, the 
hazards of metals in alloys, especially in massive form, deviated (being generally lower) than those 
that could be expected from metallic compounds found in conventional mixtures. This consideration as 
“special mixture” is still acknowledged under REACH, in its recital 31, with reference also made to this 

 
20 https://lowemissionsteelstandard.org/downloads   
21 Which as indicated earlier, are considered to be articles according to the ECHA Guidance on Substances in Articles.  
22 Regulation (EC) No 1272/2008  
23 Directive 1999/45/EC  

Tungsten carbide (WC) 

Tungsten sulfide (WS3) 

235-123-0 

235-734-2 

- 

- 

- - 

https://lowemissionsteelstandard.org/downloads
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008R1272-20250901
https://eur-lex.europa.eu/eli/dir/1999/45/oj/eng


 

 

term in the ECHA Guidance on Substance Identification24, as well as in ECHA’s Q&A No. 3125. Under the 
current CLP Regulation, specific provisions exist as regards the labelling of alloys and the ECHA 
Guidance on the Application of the CLP Criteria26 , in its section “IV.5.6.1 Classification of alloys and 
complex metal containing materials” specifically states:  

“Metal alloys, or alloy manufacturing products are not simple mixtures of metals or metal compounds, 
since the alloy has clearly distinctive properties compared to a classical mixture of its metal 
components. Justified by their intrinsic properties, the solubility properties can differ substantially from 
what is observed for each individual constituent in that alloy (e.g. the rate and extent of metals release 
from pure metals are different from the ones from alloys). The rate and extent to which the ingredients 
of the alloy react with the media to transform to water soluble forms can be measured in the same 
way as with metals (by using the OECD Transformation/Dissolution test (Annex 10 to UN GHS)). 
However, alloys often react slowly and to a very limited extent, making the application of the T/D 
protocol more complex. Special care should be taken in this respect to the detection limit and the 
accurate determination of the measured surface. Initial testing of alloys, using the T/D protocol, shows 
that this can be useful but further additional guidance on this aspect is recommended”.   

Over the past years the application of a bio-elution method developed by industry to support the 
classification of metal compounds and alloys in accordance with article 12(b) of the CLP Regulation 
has been discussed in CARACAL, the Commission’s expert group for the REACH and CLP regulations, in 
the sub-group on bio-elution. The EURL ECVAM Scientific Advisory Committee (ESAC) had previously 
given a positive opinion on the scientific validity to assess the relative in vitro release of metals and 
metalloids from inorganic metal compounds and metal containing materials using a simulated gastric 
fluid. The method was proposed by the Commission in November 2019 at OECD level for the 
development of a test guideline. Unfortunately, no consensus was reached at OECD and the 
Commission decided in April 2024 to withdraw its proposal. An improved version of the method was 
made available in 2025 as the result of this process27.   

The case on nickel in steel 

Nickel metal, as indicated in the table above, has a harmonised classification under CLP as a 
carcinogen of category 2 and also as a skin sensitiser of category 1, therefore it meets the definition 
under ESPR of an SoC(b) substance. It should be noted that under the Toy Safety Directive (TSD) 28, in 
its Appendix A, nickel in stainless steel is exempted from provisions that otherwise ban the presence of 
CMR substances in toys because such presence is considered safe29 and therefore should be allowed30.  
As regards the strong skin sensitising potential of nickel, this is addressed by entry 27 of Annex XVII to 
REACH where migration limits for nickel in post assemblies which are inserted into pierced ears and 
other pierced parts of the human body, as well as in articles intended to come into direct and 
prolonged contact with the skin, are defined. Such migration limits were introduced, following the 
development of a suitable migration method, by Directive 2004/96/EC, substituting the previously 
existing content-based limit defined under the original Directive 94/27/EC. These examples, under both 
REACH and the TSD, serve to further illustrate how, based on the specific nature of massive steel 
elements, the risks of substances in the steel matrix are considered to be of a (far) lesser magnitude 
than in the case of the same substances in conventional mixtures, although, as illustrated by the 
migration limits established in the REACH restriction, these can still occur.  

 

Waste 

 
24 ECHA Guidance for identification and naming of substances under REACH and CLP.  
25 https://echa.europa.eu/support/qas  
26 ECHA Guidance on the Application of the CLP Criteria -Part 4 and 5 
27 Detailed protocol for the determination of relative metal/metalloid release using a simple simulated gastric fluid (0.032 M HCl)  
28 Directive 2009/48/EC.   
29 SCHER opinion (2012) - Assessment of the Health Risks from the Use of Metallic Nickel  
30 In the Commission proposal for a Toy Safety Regulation [COM(2023) 462 final], its recital 19 indicates “The use of nickel in 
stainless steel and in components that transmit electric current has been considered safe in toys by the Scientific Committee on 
Health, Environment and Emerging risks and should be allowed”.  

https://echa.europa.eu/documents/10162/2324906/substance_id_en.pdf/ee696bad-49f6-4fec-b8b7-2c3706113c7d
https://echa.europa.eu/support/qas
https://echa.europa.eu/documents/10162/2324906/clp_parts4-5_en.pdf/56ed0738-f7e9-6a6f-e9ca-c13af265ec6b?t=1730718888268
https://tsar.jrc.ec.europa.eu/system/files/Published/Bioelution%20protocol%20-%20Feb%202025.pdf
https://eur-lex.europa.eu/eli/dir/2009/48/2022-12-05
https://ec.europa.eu/health/scientific_committees/environmental_risks/docs/scher_o_163.pdf


 

 

Similar considerations have been applied to metals and alloys in massive form under the EU and 
international waste legislation. Decision 2000/532/EC31 which defines the European List of Waste, 
specifies in its annex that:  

“The concentration limits defined in Annex III to Directive 2008/98/EC do not apply to pure metal alloys 
in their massive form (not contaminated with hazardous substances). Those waste alloys that are 
considered as hazardous waste are specifically enumerated in this list and marked with an asterisk (*)” 

For the same reasons as explained above, this provision excludes most wastes constituted by massive 
metal alloys from being classified as hazardous due to the presence of for example hazardous metals 
such as lead or cobalt in the alloy. In fact, numerous massive metallic wastes, such as metal scrap 
originating from construction and demolition (e.g.: “17 04 03 Lead”, “17 04 04 Zinc”, “17 04 05 iron 
and steel” and “17 04 06 Tin”) or metallic waste from shredding of metal-containing wastes (e.g.: “19 
10 01 iron and steel waste” and “19 10 02 non-ferrous waste”) are all classified with a non-hazardous 
absolute code in the list of waste, regardless32 of their content in hazardous substances.  

Provisions based on a similar reasoning, linked to an expectation of reduced availability of constituents 
present in the metal / alloy matrix are also contained in Annexes VIII and IX of the Basel Convention on 
Transboundary movement of wastes and other wastes33. For instance, waste listed in Annex VIII are 
considered hazardous waste under the Convention. Wastes identified as hazardous with code A1020 
explicitly exclude metal waste in massive form.  

 

Similarly, Annex IX of the Convention, which lists wastes considered to be non-hazardous waste (unless 
it can be proven they exhibit Annex III hazardous characteristics) include:  

 

 
31 Commission Decision 2000/532/EC.  
32 This classification as non-hazardous can be challenged, based on available information, according to the provisions in Article 
7(2) of Directive 2008/98/EC (the Waste Framework Directive): “A Member State may consider waste as hazardous waste where, 
even though it does not appear as such on the list of waste, it displays one or more of the properties listed in Annex III.[…]” 
33 https://www.basel.int/Portals/4/download.aspx?e=UNEP-CHW-IMPL-CONVTEXT-2023.English.pdf  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32000D0532
https://www.basel.int/Portals/4/download.aspx?e=UNEP-CHW-IMPL-CONVTEXT-2023.English.pdf


 

 

 

and;  

 

 Conclusion - Substances of Concern  

In conclusion, a non-exhaustive list of substances considered to be SoCs for the purposes of this PS on 
steel products is presented in Table 13. These SoCs illustrate the scope of substances that could be 
subject to information requirements for steel intermediate products. 

Some considerations in relation to thresholds, exemptions, and entry into application of information 
requirements are explained in the next sections.  

Thresholds for information requirements for substances under Article 2(27) 

Thresholds for the identified SoCs subject to information requirements and which trigger their tracking 
are also to be proposed for each SoC type. As stated in Article 7(5), ‘The Commission may, where 
appropriate for the product group concerned, set thresholds for when the information requirement 
regarding substances of concern is to apply’.  

When a substance is assigned to more than one SoC category (e.g. a SoC which is both type (a) and 
(b)), the threshold triggering the information requirement should conservatively be defined considering 
the lowest value among the criteria identified for the different SoCs. Within this PS, it seems 
appropriate to suggest aligning the threshold for information requirements for safety-related SoCs (i.e. 
those under Article 2(27) (a), (b) and (c) with relevant thresholds established in other Union legislation. 
In particular, it is proposed to:    

For SoCs under Article 2(27) (a) present in steel intermediate products in scope, it is suggested to 

set a threshold of 0.1% w/w, in line with the numerical value triggering the information obligation for 

substances of very high concern in articles in accordance with Article 33(1) of REACH (independently 
from the fact that under REACH the basis for this calculation relies on the definition of “article” therein, 
which may not apply one-to-one under ESPR).  Equally, all POPs are proposed to be treated as if they 
were listed as SVHCs in the Candidate List, however this is not relevant to the case of steel as no 
SoC(c) substances have been identified. 

In the case of SoCs under Article 2(27) (b) and taking into account that steel is produced in a global 

market, it is proposed to set a generic threshold equal to the cut-off values as shown in Table 1.5.1 
provided under section 1.5.3. on ‘General guidance for compiling safety data sheets’ of GHS (34). These 
values indicate the minimum concentration above which information on hazardous constituents should 
be available, internationally, in all SDS produced in compliance with GHS.  

 
34 Globally Harmonised System on Classification and Labelling of Chemicals (GHS). Tenth revised edition. United Nations 2023.  

https://unece.org/transport/dangerous-goods/ghs-rev10-2023


 

 

Where a relevant hazard class or category is not listed in the referred table, but appears in Annex I to 
the CLP Regulation with a generic concentration limit (GCL), as applicable for the classification of 
mixtures, the lowest generic concentration limit value for the substance in that class/category that 
leads to classification of the mixture (i.e. in the lower category of the relevant hazard class) should be 

used (35). The lowest of all the applicable concentration limits and cut-off values (corresponding to the 
hazard classes applicable to the substance) should be the threshold for tracking.  

As an alternative to this approach, a stricter approach would rely on Table 1.1 of Annex II to REACH 

and, for those hazard classes not listed therein to the generic concentration limits defined in CLP (as 
explained above), could be set as threshold concentrations to trigger the information requirements. 
This approach would be consistent with the rules applicable to European manufacturers and may 
largely be possible to comply with for safety datasheets of chemicals procured and used in the EU. It is 
questionable however that safety data sheets used and made available in third countries would 
provide information compliant with REACH SDS limits. Consequently, this approach, subject potentially 
to further impact assessment, is not proposed by the PS team of the JRC for this product group. It 
should be noted that, in the case of steel products, under REACH, only those steel products considered 
to be substances or mixtures (e.g. ingot, slab, etc) would require a safety data sheet.    

To guide manufacturers and other stakeholders on the exact thresholds to use, Table 14compiles a 
summary of thresholds to use for SoCs (b) identified under the ESPR Article 2(27) in steel intermediate 
products.  

Table 14. Proposed thresholds for tracking of SoCs (b) identified under the ESPR Article 2(27) in steel intermediate 
products. 

ESPR SoC (b) definition GHS /CLP 

Hazard classes Hazard class 
Proposed concentration limit 
to trigger tracking of SoCs (b) 

carcinogenicity categories 1 and 2; Carcinogenicity ≥ 0.1 % 

germ cell mutagenicity categories 1 and 2; 

Germ cell mutagenicity 
(Category 1) 

≥ 0.1 % 

Germ cell mutagenicity 
(Category 2) 

≥ 1.0 % 

reproductive toxicity categories 1 and 2; Reproductive toxicity ≥ 0.1 % 

endocrine disruption for human health categories 1 
and 2; 

endocrine disruption for 
human health category 
1; 

≥ 0.1 % 

endocrine disruption for 
human health category 
2; 

≥ 1 % 

endocrine disruption for the environment categories 
1 and 2; 

endocrine disruption for 
the environment 
category 1; 

≥ 0.1 % 

endocrine disruption for 
the environment 
category 2; 

≥ 1 % 

persistent, mobile and toxic or very persistent, very 
mobile properties; 

PMT or vPvM 
≥ 0.1 % 

persistent, bioaccumulative and toxic or very 
persistent, very bioaccumulative properties; 

PBT or vPvB 
≥ 0.1 % 

respiratory sensitisation category 1; Respiratory sensitization ≥ 0.1 % 

skin sensitisation category 1; Skin sensitization ≥ 0.1 % 

hazardous to the aquatic environment — categories 
chronic 1 to 4; 

Hazardous to the aquatic 
environment 

≥ 1.0 % 

hazardous to the ozone layer; 
hazardous to the ozone 
layer 

≥ 0.1 % 

 
35 For instance, it could happen that a mixture is classified under Category 1 for a given hazard class when a 1% GCL value of a 
substance is applicable but that mixture is classified as Category 2 when a GCL of 0.1% is reached. In this case, the lowest value, 
i.e. 0.1% should be considered for that substance (because the lowest concentration would lead to the classification of the 
mixture and, therefore, should still be mentioned in the SDS).  



 

 

ESPR SoC (b) definition GHS /CLP 

Hazard classes Hazard class 
Proposed concentration limit 
to trigger tracking of SoCs (b) 

specific target organ toxicity — repeated exposure 
categories 1 and 2; 

Specific target organ 
toxicity (repeated 
exposure) 

≥ 1.0 % 

specific target organ toxicity — single exposure 
categories 1 and 2; 

Specific target organ 
toxicity (single exposure) 

≥ 1.0 % 

 

Source: JRC’s own elaboration based on Table 1.5.1 UN GHS and various tables from CLP.  

 

In the case of SoCs under Article 2(27) (d) it is proposed that only copper and tin, expressed in 

elemental form are considered towards information requirements for SoC (d) substances in steel. The 
rationale for this, described in sections above, is that these two substances are well documented in the 
literature as being the major cause of hot-shortness in steel and pose a significant barrier to the use 
of recycled steel, originating from scrap, in the more demanding steel product applications, such as flat 
products.  

The rationale for this reporting at the intermediate product level is that information about the copper 
and tin content in intermediate products will inform future DPPs, or other supply chain transparency 
tools containing information of subsequent, further transformed steel products, sub-assemblies and 
ultimately finished products. It is conceivable that the availability of this information, with the 
necessary level of granularity in the finished product, would allow to identify copper and tin rich 
components for their potential selective dismantling and segregation, so as to preserve high quality 
low-copper, low-tin steel scrap for the more demanding applications.  

Based on the tolerances provided in the literature, reproduced in section 1.3.1 above, it can be seen 
that the most demanding applications such as hot rolled coil, galvanized cold rolled coil and electrical 
sheet have a maximum tolerance of about 0.06% for copper. As regards tin, similar highly 

demanding flat products, such as drawing flat steel applications, tolerate a maximum tin content of 

between 0.01 and 0.03%.  

Based on these figures, a specific reporting threshold for copper in steel intermediate products 

could be suggested to be of 0.05%, whereas for tin this could be proposed at 0.01%.  

These values should be further consulted with stakeholders and explored during impact assessment, 
for instance as regards the rising, for practical reasons, of the copper limit to 0.1%. The impact of 
setting the proposed limits should be assessed against the possibility of using such information in 
subsequent downstream disassembly and segregation of components in relevant downstream 
products (e.g. automotive) and taking into account that major contributors of copper in steel scrap are, 
for instance copper coils and wire which are, as such, not alloyed in the steel scrap components. 
Furthermore, future advances in removing copper from the melt, in an economically viable manner, 
could make approaches based on information transmission supporting disassembly, less relevant.  

 

Exemptions 

Justified exemptions on reporting from the mandatory information requirements should be considered 
for this PS on steel intermediate products. Article 7(6)(b) of the ESPR states that: 

 ‘where the Commission sets out information requirements in a delegated act adopted pursuant to 
Article 4, it shall, where relevant: […] (b) provide duly justified exemptions for substances of concern or 
information elements from such information requirements referred to in the first subparagraph of 
paragraph 5, based on the technical feasibility or relevance of tracking substances of concern, the 
existence of analytical methods to detect and quantify them, the need to protect confidential business 
information or in other duly justified cases; substances of concern within the meaning of Article 2(27), 
point (a), shall not be exempted if they are present in products, their relevant components or spare 
parts in a concentration above 0.1 % weight by weight’.  

https://unece.org/transport/dangerous-goods/ghs-rev10-2023
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02008R1272-20250901


 

 

In relation to the technical feasibility or relevance of tracking SoCs and analytical methods, specific 
exemptions are not proposed in this PS given the JRC has at this point no specific grounds for 
proposing such an exemption.  A variety of analytical methods for iron and steel exist. A review of such 
analytical methods is provided in the ISO Technical Report ISO/TR 9769:2018 “Steel and iron — Review 
of available methods of analysis” and a list of available ISO methods can be consulted on the web36 of 
ISO/TC 17/SC 1 “Methods of determination of chemical composition”.  Similarly, CEN/TC 459/SC 2 
“Methods of chemical analysis for iron and steel” has developed and published37 an array of chemical 
analysis test methods for iron and steel, using techniques such as flame Atomic Absorption 
Spectrometry (FAAS), X-ray fluorescence spectroscopy (XRF), Optical Emission Spectroscopy (OES) and 
others to determine relevant constituents of steel.  ASTM standard A751-01 “Standard Test Methods, 
Practices and Terminology for Chemical Analysis of Steel Products” also contains relevant chemical 
test methods. Consequently, no major limitations seem to exist that would hinder the analytical 
determination of identified SoC in steel, at least as regards metals determined in their elemental form. 
By way of illustration, ISO/TR 9769:2018 refers to FAAS based methods such as ISO 4943:1985 for 
the determination of copper contents in the range of 0.004% to 0.5% in steel. Similarly, ISO 
15353:2001, refers to a range between 0.001% and 0.1% for tin in steel and iron.  ISO 17054:2010 
describes an improved XRF method applicable to steel which provides lower sensitivities, but is faster, 
providing an analytical range for copper in steel of 0.02 – 1.5 %.   

Under TC 459/SC 2 “Methods of chemical analysis for iron and steel”, the following standards specify 
flame‑atomic‑absorption spectrometric (FAAS) methods for the determination of lead and copper in 
steels: 

• EN 10181:2019 – FAAS determination of lead (Pb) in non‑alloy and low‑alloy steels. The 
method is valid for Pb concentrations from 0.005 % w/w up to 0.5 % w/w. 

• EN 24943:1990 – FAAS determination of copper (Cu). The applicable range is 0.004 % m/m 
to 0.5 % m/m. 

• EN ISO 4943:2022 – FAAS determination of copper in steel and cast iron. The method 
covers Cu levels from 0.003 % mass fraction to 3.0 % mass fraction. 

Other spectrometric techniques are covered by the following standards: 

• EN 10315:2006 – X‑ray fluorescence spectrometry (XRF) for the analysis of high‑alloy 
steels using a “near‑by” technique. For copper, the method is applicable in the 
concentration range 0.02 % m/m to 1.5 % m/m, together with a number of additional 
elements. 

• EN 10355:2013 – Inductively coupled plasma optical emission spectrometry (ICP‑OES) for 
unalloyed and low‑alloy steels. The method can determine Cu in the range 0.005 % –
 0.60 % mass fraction and Sn in the range 0.010 % – 0.10 % mass fraction, among other 
elements. 

• EN ISO 4946:2016 – 2,2′‑Biquinoline spectrophotometric method for copper in steel. The 
applicable mass‑fraction range is 0.02 % – 5 %. 

Based on the information requirements for SoC (a), (b) and (d) indicated above, which focus exclusively 
on substances contained on the steel intermediate product itself, a potential exemption for the 

reporting of SoC (b) substances could be considered, based on the expected low exposure, and 

consequently low risks associated to substances retained in the steel alloy matrix, 

particularly in massive steel products such as the intermediate products in scope. For such products 

it is questionable that the provision of information on the content of SoC(b) substances listed above 
would significantly contribute to the risk management of such products. It should be highlighted 
however that information regarding hazardous constituents embedded in the steel matrix may be still 
relevant in risk management of transformation processes of steel intermediate products, that may give 
rise to, for instance welding fumes, dusts resulting from cutting or grinding, etc.  As indicated in Article 
7(6)(b) substances classified as SoC(a) above 0.1% by weight cannot be exempted from the 

 
36 Standards by ISO/TC 17/SC 1 - Methods of determination of chemical composition  
37CEN Technical Bodies - CEN/TC 459/SC 2 

https://www.iso.org/committee/46250/x/catalogue/p/1/u/0/w/0/d/0
https://standards.cencenelec.eu/ords/f?p=205:7:::::FSP_ORG_ID:733643&cs=1E6FEA966DF94FD4B3D337DC6FE73EE68


 

 

information requirement and therefore, in the specific case of lead, above this concentration in steel, 

reporting would be mandatory in any case.  

In light of the above, in a reduced option in terms of reporting, only SoC (d) substances – copper 

and tin - as well as lead, to the extent these substances are present above the threshold limits 

applicable, would constitute mandatory information requirements (based on the inventory presented 
above). Both options should be assessed further in the impact assessment phase, as well as 

subjected to stakeholder consultation. Under this reduced option, it should still be possible to 

report, on a voluntary basis, via the DPP, on the presence of other SoCs. Furthermore, subject to further 
assessment, the DPP could be considered as a useful vehicle to convey the composition and 
performance information currently provided in Material Test Certificate reports, including, as 
appropriate, third party certificates, laboratory test reports, etc.  

Given that the steel intermediate products in scope are uniform, homogeneous articles (hot rolled 

coil, wire rod, etc) calculation of concentration limits to check compliance with the information 
requirements should apply at the product level (there are no components or spare parts).  

Entry into application 

The ESPR legal text, and in particular its Article 7(6), enables some flexibility to be introduced in the 
entry into application of information requirements. While Article 4(4) of the ESPR sets the minimum 
deadline for entry into application of provisions in ESPR delegated acts at 18 months from the date of 

entry into force of the measure (which is generally 20 days following publication in the Official Journal 
of the European Union (OJEU)), Article 7(6)(a) requires the Commission to, as relevant, ‘lay down dates 
of application of such information requirements referred to in the first subparagraph of paragraph 5, 
differentiating between substances of concern where necessary’.  

Considering the limited number of SoC substances to be addressed as constituents of steel, the 
extensive normative and quality control requirements that already exist on steel composition and 
taking into account the upstream nature of steel intermediate products (less dependent than final 
products on information flows along complex value chains), no delayed entry into application for 
information requirements for SoCs in steel is proposed, beyond the standard 18 months.  

Consequently, it is proposed that SoCs (a), (b) and those SoC (d) specifically identified in the 

delegated act are to be subject to information requirement 18 months after the future Delegated Act 

on steel intermediate products is published in the Official Journal of the European Union (OJEU). 

In case the reduced option (which excludes SoC (b)) is not pursued, for those SoC (b) with a 

harmonised classification in the EU under CLP and/or for hazard classes currently not 

recognised under GHS (i.e. ED, PBT, vPvB, PMT, vPvM) it is proposed that a delayed entry into 

application 8 years  after publication of the Delegated Act in the OJEU is set. This would apply to SoC 

(b) classified at least under one of the following hazard classes (included under ESPR but not yet 
considered in GHS), to the extent they are not already SoC(b) due to already being classified into an 
existing GHS hazard class: 

(iv) endocrine disruption for human health categories 1 and 2; 

(v) endocrine disruption for the environment categories 1 and 2; 

(vi) persistent, mobile and toxic or very persistent, very mobile properties;  

(vii) persistent, bioaccumulative and toxic or very persistent, very bioaccumulative properties. 

The provision of this information, on a voluntary basis should be possible, to the extent this 

information, based on CLP based classification, is available to operators. It should however be noted 
that, based on our current understanding regarding substances present in steel, it is unlikely that these 
hazard classes, mostly populated by organic substances, will be very relevant to steel intermediate 
products, because they are degraded during the high temperature metallurgical processes. In such a 
case, it is suggested that well prior to the expiry of this delayed period of entry into application, the 
Commission reassesses the situation of these new hazard classes, in particular as regards their level 
of recognition under the UN GHS system, and the extent to which these may have been incorporated 
into the chemicals legislation of third countries relevant to steel manufacture. 



 

 

1.8 Identification of performance requirements on substances 

Developing performance requirements for substances requires the investigation of possible 
relationships between the use or the presence of one or several substances, and one or several of the 
16 product aspects listed in Article 5(1) of the ESPR, which could be complemented using the product 
parameters included in Annex I of the ESPR. Article 6 of the ESPR ‘Performance requirements’, set the 
basis for defining such performance requirements: 

“1. Products shall comply with performance requirements related to the product aspects as laid down in 
the delegated acts adopted pursuant to Article 4. 

2. The performance requirements shall be based on the relevant product parameters referred to in 
Annex I and shall, as appropriate, include either or both of the following: 

(a) minimum or maximum levels in relation to a specific product parameter or a combination thereof; 

(b) non-quantitative requirements that aim to improve performance in relation to one or more of such 
product parameters.”  

With respect to product parameter (f) of Annex I, Article 6(3) states that ‘Performance requirements 
based on the product parameter referred to in Annex I, point (f), shall not restrict, for reasons relating 
primarily to chemical safety, the presence of substances in products. However, the setting of 
performance requirements shall also, where appropriate, reduce significant risks to human health or 
the environment’.  

As can be seen from the list of steel-relevant SoCs identified in the inventory, most of the substances 
identified are relevant due to their hazard classification. Regardless of considerations associated 

to reduced bioavailability and exposure of such substances due to being present in alloys / metals in 
massive form, the provisions in Article 6(3) would in general exclude that measures on these 
substances, even under the assumption these would be relevant, could be proposed as performance 
requirements under ESPR.   

As described in the sections above on steel standardization, the chemical composition of steel products 
has a fundamental impact on defining steel grade and applications and determine, to a large extent, 
the physical and mechanical characteristics of the product. This is extensively regulated, for each 
specific type of steel and application, via hundreds of national and international standards. These 
specifications form the basis for quality assurance of steel products and are relied upon by those 
purchasing steel worldwide.  

Taking the above into account the Preparatory Study team cannot based on the available information 
propose setting performance requirements related to the chemical composition of steel products, 
including for tramp elements such as copper that, when relevant to specific steel products are, to the 
extent the team was capable of assessing, already limited in the applicable standards. Any attempt to 
introduce additional chemical requirements to steel grades should be carefully assessed, requires a 
high level of expertise in steel metallurgy and should, in the view of the PS team, be carried out in 
coordination with the relevant standardisation organisations (e.g. CEN).  

Consequently, no performance requirements for specific substances in the steel 

representative products are proposed in this preparatory study.  

 

Acronyms and Definitions 

BF Blast furnace 

BOF Basic oxygen furnace 

COG Coke oven gas 

DDQ Deep Drawing Quality 

DRI Direct reduced iron 



 

 

HBI Hot briquetted Iron 

IF Interstitial Free steel 

PHA Polycyclic aromatic hydrocarbons 

PCB Polychlorinated biphenyls 

PCDD/F Polychlorinated dibenzo-p-dioxins/dibenyofurans 

TOC Total organic carbon 
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