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1. Introduction 1 

This preparatory study describes the results of the ESPR preparatory study 2 

on tyres, part of the regulatory process under the Ecodesign for Sustainable 3 

Products Regulation (ESPR). The structure of this report adheres to the JRC 4 

methodology developed for Task B5 (Pérez-Camacho, et al., 2025) as part of 5 

the ongoing 2024-2026 revision of the MEErP (Caldas et al., 2022). The aims 6 

and objectives of the project and a general methodological overview are 7 

detailed in the draft report on Task 1-4 of this preparatory study. This annex comprises part of 8 

the reporting for MEErP Task 5 – Environment & Economics (Substances of Concern). 9 

2. Substances of Concern 10 

2.1. Introduction of Task 11 

2.1.1. Objectives of this Task 12 

This part of the Professional Tyres preparatory study focuses on identifying ‘Substances of 13 

Concern’ (SoC). These substances identified in accordance with Article 2(27) (a–d) of the ESPR, 14 

namely any substance that: 15 

a) Appears in the Regulation on the registration, evaluation, authorisation and restriction of 16 
chemicals (REACH) (EC No 1907/2006) Annex XIV (Substances of Very High Concern, SVHC) 17 
Candidate List.  18 

b) Falls under one or more hazard classes in Annex VI of the Classification, Labelling and 19 
Packaging of chemicals (CLP) Regulation (EC No 1272/2008): 20 

•   (i) carcinogenicity categories 1 and 2; [interpreted to reflect hazardous statement H350 21 

and H351, respectively] 22 

•   (ii) germ cell mutagenicity categories 1 and 2; [interpreted to reflect hazardous 23 

statement H340 and H341, respectively] 24 

•   (iii) reproductive toxicity categories 1 and 2; [interpreted to reflect hazardous 25 

statement H360 and H361, respectively] 26 

•   (iv) endocrine disruption for human health categories 1 and 2; 27 

•   (v) endocrine disruption for the environment categories 1 and 2; 28 

•   (vi) persistent, mobile and toxic or very persistent, very mobile properties; 29 

•   (vii) persistent, bioaccumulative and toxic or very persistent, very bioaccumulative 30 

properties; 31 

•   (viii) respiratory sensitisation category 1; 32 

•   (ix) skin sensitisation category 1; [interpreted to reflect hazardous statement H317] 33 
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•   (x) hazardous to the aquatic environment — categories chronic 1 to 4; [interpreted to 34 

reflect hazardous statements H400, H410 or H413] 35 

•   (xi) hazardous to the ozone layer; [interpreted to reflect hazardous statement H420] 36 

•   (xii) specific target organ toxicity — repeated exposure categories 1 and 2; [interpreted 37 

to reflect hazardous statement H372 and H373, respectively] 38 

•   (xiii) specific target organ toxicity — single exposure categories 1 and 2. 39 

c) Is regulated as a Persistent Organic Pollutant (EU 2019/1021). 40 

d) Negatively affects the reuse or recycling of materials in the product.  41 

When such substances are present, information requirements are by default imposed (Art. 7(5) 42 

of ESPR legislation) and can require reporting of substance identity, location, concentration, 43 

safe-use instructions, and end-of-life guidance. Exemptions on information requirements could 44 

be justifiable in case there is solid evidence for issues around technical feasibility or relevance 45 

of tracking substances of concern, the existence of analytical methods to detect and quantify 46 

them, and/or the need to protect confidential business information. 47 

For substances meeting criterion (d), performance requirements, such as maximum 48 

concentration limits or bans, may also be needed to safeguard circularity. Such requirements 49 

may be justified if the use of a substance impacts on any of the product aspects listed in Article 50 

5(1) of the ESPR: 51 

a) durability; 52 

b) reliability; 53 

c) reusability; 54 

d) upgradability; 55 

e) repairability; 56 

f) the possibility of maintenance and refurbishment; 57 

g) the presence of substances of concern; 58 

h) energy use and energy efficiency; 59 

i) water use and water efficiency; 60 

j) resource use and resource efficiency; 61 

k) recycled content; 62 

l) the possibility of remanufacturing; 63 

m) recyclability; 64 

n) the possibility of recovery of materials; 65 

o) environmental impacts, including carbon and environmental footprint; 66 

p) expected generation of waste. 67 

A ban or restriction of use is only possible if alternatives are available on the market that would 68 

not affect the functionality of the product, the health and safety of individuals, the affordability 69 

of the product for users, the competitiveness of economic operators or result in 70 

disproportionate administrative burdens for manufacturers or force them to use a proprietary 71 

technology. 72 

This report examines literature and stakeholder perspectives, and the information collected 73 

from these sources and assesses whether the available data are sufficient to define information 74 

and/or performance requirements beyond existing obligations. 75 
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2.1.2. Tyre components and characteristics 76 

Tyres are composed of a diversity of substances with up to 200 different raw materials being 77 

included in the manufacture of a single tyre. The single raw materials are mixtures of several 78 

intentionally added substances and impurities, meaning that a tyre may contain thousands of 79 

substances. As compositions of raw materials may vary, even for a single model, depending on 80 

the place and time of manufacture, slight variations in the exact recipe may also occur, due to 81 

differences in raw material sources and suppliers. This makes the task of eliciting the list of 82 

substances contained in a tyre a particularly complex one.  83 

The substances contained in a tyre vary depending on the tyre component or material. The mass 84 

of a tyre is distributed among several functional zones or components and each of these affects 85 

the composition of its material due to its performance requirements.  86 

The tread representing ca. 35-40% of the tyre weight is the main source of environmental 87 

emissions through abrasion see detail under 2.1.3). (Oponeo.pl S.A., 2019) The tread is 88 

composed of rubber (40–60%), reinforcing/filler agents 20–45%, and chemical additives (5–89 

15%).(Giechaskiel et al., o. J.)  90 

The sidewall connects the tread to the bead and provides lateral stability, protecting the tyre 91 

from impacts, and displaying tyre information and markings. (Bharadwaj, 2024) It is composed 92 

of rubber and thus of similar constituents as the tread. 93 

The rubber components of a tyre such as the tread and side belt wall are composed of a 94 

combination of natural and synthetic rubber mixed with various additives to ensure necessary 95 

performance characteristics. Some data is given by Giechaskiel et. al as to the various 96 

constituents of tyre rubber: 97 

• Substances used to vulcanise rubber and obtain a more elastic material include sulphur 98 

and other chemicals such as thiazoles, sulphenamides, selenium, tellurium, organic 99 

peroxides, nitro compounds, and azo compounds. 100 

• To activate the vulcanisation process, zinc oxide as well as calcium, lead, or magnesium 101 

oxides are added as catalysts 102 

• Carbon black is added as a filler to increase tyre resistance and has been partially 103 

replaced by silica to improve tyre rolling resistance. The addition of mineral oils 104 

increases tyre flexibility and modifies hardness (Giechaskiel et al., o. J.). 105 

Bead wires are the part of the tyre in contact with the vehicle wheel rim. The bead ensures a 106 

secure fit to the wheel, to stabilise and support vehicle weight. (Bharadwaj, 2024) Kadhem et al. 107 

refer to the bead as a composite material of rubber matrix and steel wires. The wires are 108 

explained to be coated with copper or bronze to maintain an optimum adhesion to bead rubber. 109 

The following elements are mentioned among the constituents of the bead wire: Carbon, 110 

manganese, silicone, sulfur, phosphorus, nickel, copper, bronze (Kadhem et al., 2017). The tyre 111 

beads are usually constructed of coils of monofilament steel wire, and are wound as a cable, or 112 

positioned in several layers. They are typically made by winding layers of extruded rubber sheet 113 

containing wires on top of each another. This is then often wrapped with a textile fabric to 114 

stabilise the structure (Nideröst & Walters, 2000). 115 
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Inner (butyl) liner - The innermost layer of the tyre creates a barrier to keep the tyre inflated and 116 

prevent leakage of air (Bharadwaj, 2024). The liner is composed of a polymer of low air 117 

permeability with chlorobutyl or bromobutyl rubber often used for this purpose (Nideröst & 118 

Walters, 2000). 119 

The textile carcass is a layer located beneath the tread to reinforce the tyre and enhance its 120 

strength while increasing resistance against puncture and impacts. (Bharadwaj, 2024) Typical 121 

materials used for the textile carcass included rayon, nylon, polyester and polyethylene 122 

terephthalate (PET) (Continental, o. J., n.d). 123 

Steel belts, as their name suggests, are layers of steel that are also located beneath the tread 124 

and that provide similar functions to that of the steel carcass. (Bharadwaj, 2024) 125 

2.1.3. Use phase context of tyres 126 

To contextualise this Task, the use phase of tyres is described.  127 

During the use phase of a tyre, the tread which is in contact with the road is subjected to wear. 128 

The amount of wear or tyre abrasion depends on tyre composition and characteristics as well as 129 

on other parameters like driving style, vehicle type, road conditions, weather conditions, etc. 130 

This wear results in emissions of particulate matter and micro-plastics. A significant portion of 131 

tyre wear particles and microplastic emissions initially settles on the road surface and can be 132 

transported directly or indirectly into surface waters. Tyre composition can thus affect how flora 133 

and fauna residing in or approximate to surface waters are affected by such emissions. See also 134 

tasks 3 and 4 of this study (Baron et al., 2025). 135 

According to Giechaskiel el al., “tyre wear is a major source of the unintentional release of 136 

primary microplastics into the environment”. Such particles and leachates can have various 137 

biological impacts on aquatic and terrestrial biota. However, the range of such impacts is not 138 

well understood. Tyre particles are generated either through abrasion of the tread and the road 139 

(tyre abrasion particle) or by volatilisation, which generates very small particles. The latter, 140 

which have nanoscale size, do not significantly contribute to the volume of emissions, but are 141 

highly relevant for human health. Estimations for the mass of tyre abrasion generated in the EU 142 

vary and refer to as little as 500 kt to 1327 kt in 2014. (Giechaskiel et al., o. J.) 143 

Tyre wear particles can contain any of the substances and materials referred to in section 2.1.2 144 

as well as various metals (Si, S, Zn, Ca, Al, and Fe), though the latter can also originate from road 145 

wear. In addition, tyre wear particles contain a large variety of organic chemicals, such as 146 

benzothiazoles, N-(1,3-dimethylbutyl)-N′-phenyl-1,4-phenylenediamine (6-PPD), 1,3-147 

diphenylguanidine (DPG), and a wide variety of polycyclic aromatic hydrocarbons (PAHs). 148 

Various studies identified also substances like phenanthrene, pyrene, benzo(a)pyrene, 149 

benzo(g,h,i)perylene, and indeno-1,2,3(c,d)pyrene. “Zn can be toxic to living organisms, 150 

butadiene is considered carcinogenic to humans, benzothiazoles and derivatives are carcinogens 151 

and genotoxicants, and PAHs are toxic and carcinogenic. Recently, a transformation product of 152 

6-PPD was linked to the acute mortality of coho salmon, and the same chemical was shown to 153 

shorten the lifespan and health span of Caenorhabditis elegans an in vitro study” (Giechaskiel et 154 

al., o. J.). 155 
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2.1.4. End-of-life context of tyres 156 

To contextualise this Task, the end-of-life treatment of tyres is described.  157 

Tyres are placed on the market either already incorporated into vehicles (termed OEM tyres as 158 

purchased by vehicle original equipment manufacturers) or for use as replacement tyres for 159 

worn out ones, which are installed in a vehicle after purchase. Similarly, end-of-life tyres can 160 

either be collected from vehicles, once the latter reaches its end of life and is subjected to waste 161 

management, or they are collected e.g., from garages or tyre repair operators when a worn tyre 162 

is replaced with a new one. In the waste management of vehicles, Directive 2000/53/EC on End-163 

of-Life Vehicles (ELV) (EC No 2000/53 - ELV, 2000) requires that tyres are removed from vehicles 164 

and sent to separate treatment. Thus, the waste management of tyres covers both tyres 165 

collected from operators dealing with tyre replacement and tyres collected from EoL vehicle 166 

dismantlers. When a trye is collected in one of these routes, it is inspected to consider if it can 167 

be reused (more relevant when tyres are collected from ELVs) or retread. End-of-life tyres (ELT) 168 

are then either sent to reuse, retreading or to waste management. 169 

In retreading, the remaining tread of a tyre will be buffed off to ensure a level surface and to 170 

prepare the surface for bonding with a new retread. Shavings removed in the buffing process 171 

are often collected and sent to a recycler. Though the composition of a tyre affects how it will 172 

be retreaded in terms of the choice of material for the new tread, stakeholders have not 173 

addressed problems with substances of concern in this respect.  174 

As part of waste management and based on its characteristics (e.g., type, size, dimensions, 175 

composition) tyres can be subjected to a number of treatment routes including the following: 176 

• Mechanical recycling; 177 

• Chemical recycling (i.e. pyrolysis); 178 

• Devulcanisation; 179 

• Incineration in cement kilns;  180 

• Other forms of recovery (e.g., civil engineering, public works and other forms of 181 

backfilling) 182 

• Disposal or landfilling (generally prohibited in the EU) 183 

• Export. 184 

In the recycling of tyres (mechanical, chemical and devulcanisation), the first step is the 185 
shredding of the tyre. Various tyres that cannot be shredded will be excluded from this process 186 
once identified and sent to other routes. After shredding, the resulting material can be sent to 187 
various forms of recycling, affecting the outputs of the process and in particular their quality. 188 
Where sent to incineration in cement kilns, it is also currently the norm in the EU that the tyre 189 
shall first undergo shredding. Generally, steel, textile fibres (limited in use) and rubber 190 
(granulate, crumb, powder) are recycled and depending on the route, sometimes also carbon 191 
black is generated as well as pyrolysis oils and gas (see task 4 of this study (Baron et al., 2025) 192 
for further detail). The composition of the tyres is relevant at this stage as it influences the 193 
quality of the secondary materials that shall be generated from each recycling process as well 194 
as possible content of SVHCs. Having information on the composition of a tyre can thus help in 195 
the waste management, both allowing tyres with problematic substances to be sorted out as 196 
well as allowing operators to optimise batches of tyres that are destined to be treated together. 197 
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2.1.5. Reading guide 198 

The report is structured in four parts to guide the reader through identifying and assessing the 199 

SoC in the tyre’s product group. The first section covers the stakeholder consultation, which 200 

outlines how input from manufacturers, recyclers, and national representatives shaped the SoC 201 

inventory. Afterwards, the existing regulatory requirements are discussed. This section reviews 202 

REACH, CLP, Persistent Organic Pollutants (POP) Regulation and Waste Framework Directive 203 

(WFD), so that ESPR proposals align with, rather than duplicate, current reporting duties. Next, 204 

SoC in the product group presents the identified substances and highlights any recycling 205 

challenges based on that inventory. Finally, the section on information and performance 206 

requirements translates these findings into recommendations for the product group. 207 

3. Stakeholder consultation 208 

As a starting point for the SoC work, a stakeholder consultation was conducted to gather 209 

information. It aimed to support the creation of a SoC inventory and to identify specific 210 

requirements and potential exemptions for certain substances. The consultation was conducted 211 

from 2 June 2025 to 19 September 2025. A questionnaire originally developed by the JRC was 212 

modified to help identify both Intentionally Added Substances (IAS) and Non-Intentionally 213 

Added Substances (NIAS) and ask for other inputs. The consultation was made available to 214 

stakeholders registered on the platform used for previous consultations: https://ecodesign-215 

tyres.eu/en/documents. The stakeholders engaged in this consultation include manufacturers, 216 

industry organisations for both manufacturing and recycling, as well as national representatives.  217 

In addition to the SoC focused stakeholder consultation, some stakeholders provided comments 218 

related to SoC in other consultation exercises, including their comments to the first draft report 219 

for tasks 1-4 (Baron et al., 2025) and contributions to the stakeholder consultation held to collect 220 

information on task 6 design options which is still ongoing.  221 

To collect additional data, some stakeholders were also consulted with directly through 222 

interviews related to the task 6 design options, through which data was also collected on SoCs.  223 

3.1. Stakeholder perspectives and feedback 224 

The consultation provided information on the substances present in the product group and 225 

stakeholders perspectives, specifically from industry representatives and manufacturers. These 226 

perspectives covered some shared points as highlighted in Table 3-1. It is noted that the points 227 

raised in the table below do not reflect views shared by all stakeholders but rather points raised 228 

by multiple stakeholders. 229 

Table 3-1: Shared perspective across stakeholders. 230 

https://ecodesign-tyres.eu/en/documents
https://ecodesign-tyres.eu/en/documents
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Topic Stakeholder feedback 

Importance of 
SoC tracking 

Information on substance content is important to ensure the quality of recycling 
outputs and their use, e.g., specification of TPO used for recycled plastic 
production. (1) 

Tracking 
substances only 
in final product 

Proposed to consider only substances which are intentionally added to (e.g., 
additives) and remain in the final tyre product. As many manufacturing processes 
for tyres are outside the EU and cannot be verified, this would contribute to a 
level playing field. (1,3,4) 

Simplification 
of the 
definition of 
SoC 

Substances falling solely under Article 2 (27) a), b) or c) are already addressed u 
nder chemical legislation. Such substances should be considered SoC under ESPR 
tyres legislation only, if they impede recycling and are thus covered also by 
Article 2 (27) d). (1,3) 
In addition, “substances hindering recycling” should be clearly defined. (1) 

SoC threshold 
for tracking 

A 0.1% threshold is proposed due to its alignment with existing European 
legislation reporting criteria, including the REACH Regulation and the Waste 
Framework Directive, which mandate similar limits for the notification and 
communication of SVHC. (4) 

Periodical 
review of 
Article 2 (27) d) 
SoC 

Whether a substance supports/ impedes/remains neutral to a recycling process 
depends on the recycling technology used, requirements for SRM (e.g., 
performance, durability), material innovation, and waste management. This can 
change over time, making it necessary to review substance identification as 
hindering recycling. (1) 

Information 
requirements 
to align with 
other 
legislation 

Information requirements for substances covered by Article 2(27) (a) - (c), should 
be aligned with existing requirements for SDS and SVHC in articles under REACH 
to limit burden of compliance. (1,3) 

No chemical 
bans under 
ESPR 

REACH should continue to serve as the only framework for regulating chemical 
safety in the EU, i.e., as far as bans or restrictions go. ESPR should focus 
regulating  
SoCs only where they impair sustainability aspects defined in ESPR Article 5. (2,3) 

Note: Sources have been anonymised but are referenced to enable follow-up.  231 

Beyond the shared perspectives there are other relevant aspects to highlight.  232 

Though stakeholders generally agree that it is important to know what substances are contained 233 

in a tyre to support waste management, there are different views on the level of granularity 234 

needed in information on SoC content for this purpose. While industry parties propose various 235 

simplifications, other stakeholders view this with less tolerance. One stakeholder proposed to 236 

have no exemptions, explaining that the knowledge on how various substances affect health 237 

and the environment is still very limited. Whereas the stakeholder proposed setting thresholds 238 

for substances where the data on toxicity is comprehensive, for other substances the detection 239 

limit was proposed as the reporting threshold (5). 240 

In respect of SoC, a few stakeholders have explained that in some cases the use of certain 241 

additives may introduce SoCs, nonetheless having a positive contribution to the sustainability of 242 

the tyre. In other cases, the use of a certain ingredient which is an SoC may directly affect the 243 

tyres sustainability (e.g., substances that are contained in tyre wear particulate matter). In other 244 

words, how a substance is to be reviewed needs to depend not just on their hazardous 245 

properties but also on the specific use case and supported functions of the substance within the 246 

tyre. This is particularly the case where a substance may contribute to important parameters 247 
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like durability of reduction of rolling resistance but may make recycling more challenging. It was 248 

thus recommended in the context of SoCs that ESPR measures addressing one sustainability 249 

aspect should not compromise the achievement of other ESPR sustainability targets or that a 250 

concept for trade-offs under ESPR be developed. (1,2,3) 251 

It is noted that some of the aspects raised above concern definitions or the general approach 252 

towards SoC applied under ESPR. It is beyond the consultant’s mandate to make adaptations 253 

that would not be in line with the legal text of ESPR.   254 

4. Existing regulatory requirements on provision of 255 

SoC information 256 

In the consultation, stakeholders noted that several existing laws already require information 257 

sharing on SoC for waste treatment. This section therefore examines legislative requirements 258 

beyond the ESPR, highlighting obligations that apply to this product group and identifying any 259 

existing thresholds for communicating SoC information (if present). 260 

4.1. REACH regulation 261 

Under Art. 33(1) of the REACH regulation (EC No 2006/1907 - REACH, 2006), any supplier of an 262 

article containing a Candidate List SVHC at a concentration above 0.1% w/w must provide, at or 263 

before the time of supply, sufficient information (at minimum the substance’s name) to allow 264 

safe use of the article by their professional recipients. Furthermore, upon request by a 265 

consumer, the supplier must supply the same information free of charge within 45 days of that 266 

request. This information requirement applies to SoC that fall under ESPR Art. 2(27)(a).  267 

Continuing from the requirements discussed above, Art. 31 also obliges any supplier of a 268 

substance or mixture to provide a safety data sheet (SDS) free of charge whenever it is classified 269 

as hazardous according to the CLP Regulation, is persistent, bioaccumulative or toxic (PBT/vPvB), 270 

appears on the Candidate List of SVHCs, or falls under EU workplace exposure limits. The supplier 271 

must supply an SDS upon the recipient’s request if a non-classified mixture contains hazardous 272 

substances above certain thresholds—1% w/w for non-gaseous substances or 0.2% v/v for gases 273 

(general hazards), and 0.1% w/w for PBT/vPvB or Candidate List substances. 274 

Substances that are listed in Annex XIV of the REACH Regulation may not be placed on the EU 275 

market for use or be used in an article unless an authorisation is listed in the annex for the 276 

particular use in questions. 277 

Substances that are listed in Annex XVII of the REACH Regulation are subject to restrictions and 278 

may only be used in compliance with the listed restrictions. 279 
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4.2. CLP Regulation 280 

According to the CLP Regulation (EC No 1272/2008 - CLP, 2008), before being placed on the EU 281 

market, any substance or mixture classified as hazardous must bear a label showing at minimum 282 

the product identifier; supplier name, address and phone number; hazard pictograms; a signal 283 

word; hazard statements; precautionary statements; and (where applicable) supplemental 284 

information (Art. 17–25). Labels must be applied and positioned in accordance with the general 285 

rules in Art. 31 and 32 of the CLP Regulation, and specific rules for outer, inner and single 286 

packaging in Art. 33. Moreover, suppliers are required to assemble and keep available all the 287 

information used for classification and labelling for at least ten years after the substance or 288 

mixture was last supplied, and to provide it on request (Art. 49).  289 

4.3. POPs regulations  290 

For Persistent Organic Pollutants (POPs) placed on the EU market as articles, POPs regulation 291 

(EU No 2019/1021 - POPs, 2019) sets specific concentration limits in Annex I (as amended by 292 

Delegated regulation (EU 2020/784). Concentration thresholds are substance specific and 293 

articles containing POPs at or above that concentration may not be placed on the EU market and 294 

must be reported or managed in accordance with the regulation unless they are derogated. A 295 

cumulative limit on the concentration (amount of mg/kg) in mixtures or articles is set or a 296 

specific limit on their presence in substances. This type of restrictions is associated with SoC’s 297 

that fall under ESPR Art. 2(27)(c). 298 

The POPs Regulation does not place general obligations on suppliers of articles on sharing 299 

information to downstream parties, however for several of the POPs listed in Annex I, a labelling 300 

requirement applies to products that contain the substance in question.  301 

Article 7 of the POPs Regulation addresses waste management and requires producers and 302 

holders of waste to avoid contamination of other fractions with substances listed in Annex IV of 303 

the regulation. It also requires the waste management of wastes consisting of or containing the 304 

substances listed in the same annex “to ensure that the POP content is destroyed or irreversibly 305 

transformed so that the remaining waste and releases do not exhibit the characteristics of 306 

POPs”.  Seeing as once a substance is added to the POPs Regulation Annex I it shall not be used 307 

in products placed on the market, unless exemptions exist, suggests that the requirements on 308 

waste management are mainly retroactive. Though for most products information on the 309 

contents of substances they contain may be partial or missing, for tyres the consultants 310 

understand that manufacturers will usually have a documentation of the recipes in each tyre, 311 

supporting the retroactive provision of information should a substance used in a tyre be listed 312 

in Annex IV of the POPs Regulation. 313 

4.4. Waste Framework Directive 314 

The SCIP (Substances of Concern In articles as such or in complex objects (Products)) database, 315 

was established by ECHA under Art. 9(2) of the Waste Framework Directive (EC No 2008/98 316 
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WFD, 2008). It serves to collect and disseminate detailed information on Candidate List SVHCs 317 

present in articles and complex products throughout their entire lifecycle to drive substitution 318 

of hazardous substances, prevent the generation of contaminated waste and enhance 319 

transparency for waste operators.  320 

Establishing the SCIP database was intended for transferring Art. 33(1) REACH information, that 321 

would otherwise not reach waste treatment operators. It is however noted in an evaluation of 322 

SCIP for ECHA (PWC, 2022) that: “While the reliability and quality of the information is not in 323 

question, its accessibility and practical use cases for waste operators and consumers remain 324 

limited for the moment, according to the consulted stakeholder organisations. Equally, some 325 

Companies are uncertain about the usefulness of the information they provide to SCIP for other 326 

stakeholders”.  327 

4.5. ELV Directive 328 

The ELV Directive (EC No 2000/53 - ELV, 2000) regulates the waste management of end-of-life 329 

vehicles once they have reached the end of their lifetime. Among others, in its Article 4(2) it 330 

prohibits the use of the hazardous substance’s cadmium, hexavalent chromium, lead and 331 

mercury in vehicles above a threshold of 0.1% by weight in the homogeneous material (or 0.01% 332 

in the case of cadmium) to protect the environment, including ensuring the environmentally 333 

sound recovery and disposal of ELVs. The Directive and consequently the prohibitions aim at 334 

preventing the disposal of waste and supporting a more environmental waste management of 335 

vehicles. As such the specified substances can be understood to be in the scope of ESPR SoC 336 

Article 27(2)(d). In support of these objectives Art. 4(2)(b) of the directive requires the 337 

Commission to review and, if necessary, amend the list of specific materials and components of 338 

vehicles benefitting from exemptions from the substance prohibitions. When evaluating the use 339 

of substances in specific components of materials, the Commission must consider whether their 340 

use in vehicles is avoidable or not. Exemptions to the substance prohibitions are detailed in 341 

Annex II of the Directive which is reviewed from time to time. Though the annex refers to a few 342 

exemptions for using lead in “vulcanising agents and stabilisers” (exemption 7(a) and 7(b)) and 343 

in “bonding agents for elastomers” (exemption 7(c)) neither of these is still valid for newly type 344 

approved vehicles nor are tyre applications referred to in their scope. At the time of writing 345 

(February 2026) no further exemptions are listed in the Annex of relevance for tyres. With this 346 

in mind, the consultants conclude that neither of the ELV prohibited substances is used in tyres 347 

in a concentration above the ELV substance thresholds as this would require an exemption to 348 

be listed and still valid. 349 

Article 9 of the ELV Directive specifies that Member States shall require relevant economic 350 

operators to publish information among others on “the design of vehicles and their components 351 

with a view to their recoverability and recyclability”. From the consultant’s knowledge, some 352 

information is made available in this respect through the International Dismantling Information 353 

System (IDIS) Platform, which is accessible to vehicle dismantlers, however such information 354 

mainly covers prohibited substances in components that are to be depolluted during the waste 355 

management of vehicles. For example, for vehicles included in the data base, the location of 356 

mercury-based lamps and of batteries (some containing lead) is specified. Though tyres are 357 

specified as a separate component in the platform, data on tyre composition is not detailed 358 
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beyond the general composition of rubber. In addition, as the IDIS data base specifies the 359 

location of batteries in the vehicle, in cases in which a tyre pressure management system (TPMS) 360 

has been included by the vehicle producer, the system specifies the content of a TPMS battery 361 

(usually one per wheel), referring to lithium and other materials in terms of battery composition. 362 

(IDIS, 2026) 363 

4.6. Summary of existing regulatory framework 364 

The following existing information requirements are present in legislation: 365 

• REACH requires suppliers to disclose any Candidate List SVHCs (Annex XIV) above 0.1% 366 

w/w and provide Safety Data Sheets for hazardous or PBT/vPvB substances;  367 

• CLP requires clear hazard labelling and record-keeping for classification data;  368 

• POPs above specific limits are banned, though POP rules don’t mandate downstream 369 

information sharing in general. Nonetheless, several substances a labelling requirement 370 

applies for products containing the substance. In addition, the waste management of 371 

substances listed in Annex IV of the Regulation or products in which they are contained 372 

must “ensure that the POP content is destroyed or irreversibly transformed so that the 373 

remaining waste and releases do not exhibit the characteristics of POPs”. To be able to 374 

comply with these requirements, it stands to reason that information on the content of 375 

such POPs would be available as a minimum to waste management operators of 376 

relevant products; 377 

• The Waste Framework Directive’s SCIP database collects SVHC data to aid waste 378 

operators; 379 

• ELV prohibits certain hazardous substances in vehicles, with periodic reviews to 380 

safeguard the environment and facilitate the environmentally sound waste 381 

management of vehicles. In addition, the Directive includes requirements on the 382 

removal of certain components (e.g., tyres and batteries) and depollution of various 383 

materials and substances. To this end, vehicle producers need to provide waste 384 

management operators with data that support depollution and removal and have 385 

developed the IDIS platform which gives some data on the original tyres included in a 386 

vehicle, and where relevant in the inclusion of a TPMS battery (i.e., usually in the tyre‘s 387 

proximity). 388 

5. Substance of Concern in the product group 389 

This section will dive into the substances identified to be present in the product group to 390 

facilitate further evaluation of the need for SoC information or performance requirements.  391 
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5.1. Substances of Concern inventory 392 

The inventory of Substances of Concern (Table 5-1) is developed using stakeholder input and 393 

literature for tyres. IAS and NIAS substances are included, based on data available from these 394 

sources.  395 

Based on the methodology (Pérez-Camacho, et al., 2025) for each component (e.g., tread, 396 
sidewall, belt), any added substances should be listed separately. However, most of the data 397 
made available by stakeholders or available in the literature does not refer to a specific 398 
component, though these have been completed based on supplemental information as afar as 399 
possible. This may also have to do with the fact that most specified substances are used in the 400 
production of rubber material and components and would be used in multiple components in 401 
different amounts. Thus, in the following inventory the reference to components for most 402 
substances is simplified. Where data has been found, more detail is provided.  403 

Though the SoC methodology prescribes the definition of a base-case product (e.g. a tyre) for 404 
which the inventory should be developed, in the case of tyres, this approach has not been 405 
implemented for several reasons. To begin with, finding detailed information on the substance 406 
content of a single tyre model is not straightforward due to the proprietary nature of tyre 407 
recipes. Furthermore, limiting this exercise to a single tyre model (an actual model or a 408 
theoretical model representing the average tyre on the market) would most probably result in 409 
omitting multiple substances that may be contained in other tyres though not necessarily in the 410 
average tyre. Exchanges with stakeholders representing the tyre waste management sector 411 
suggest that it is more important to have data on the SoC that could be potentially contained in 412 
each tyre rather than to have data that represents the average composition. This should support 413 
the development of information requirements with the prospect of future (automated) sorting 414 
in mind. The latter is to help on the one hand with the removal of tyres with problematic 415 
substances and on the other hand shall support optimised tyre batching for each recycling route 416 
to provide more consistency in the recipes of recycling outputs. This exercise has thus been 417 
focused on identifying SoCs that may potentially be contained in a tyre to ensure a 418 
comprehensive reporting in the future. 419 

Specified substances are listed with their CAS numbers. Substances that meet the ESPR Art. 2(27) 420 
criteria are flagged to serve as the basis for identifying what substances could be considered for 421 
information requirements and performance requirements in the next sections. 422 

Where possible, the likely function of each substance within its component is inferred from 423 
stakeholder or literature descriptions. It also indicates the life cycle stage at which each 424 
substance is used or appears  425 

Stakeholder-supplied concentration ranges strongly suggest that this information was obtained 426 
via REACH Art. 33(1) disclosure, since several substances exceed the 0.1% w/w trigger threshold. 427 
Under REACH Art. 33(1), suppliers must inform downstream parties if an article contains any 428 
substance of very high concern (Article 57) identified under Article 59(1) at concentrations above 429 
0.1% w/w; at minimum, providing the substance name to ensure safe use.  430 

Substances related to emissions during use are based on data available about microplastic 431 
emissions occurring from tyre abrasion which are understood to be the main source of tyre 432 
emissions during the use phase.  433 
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Substances contained (intentionally or not) in tyre treads applied to casings in the process of 434 
retreading are not specifically indicated, given that the same materials are used as those applied 435 
for manufacturing the original tread of a tyre. 436 

Beyond the manufacture and use phase, end-of-life (EoL) phase is represented through 437 
reference to substances present in recycling outputs. Such data may coincide with SoC referred 438 
to for the manufacturing and use phase seeing as contained substances at this stage are 439 
generally a result of substances used in the use phase. 440 

The list of substances specified in  Table 5-1 only contains substances for which information was 441 
available and is considered non-exhaustive. 442 

Questions or stakeholders 

1. Please specify additional substances of relevance to the substance inventory for 
tyres that are not yet specified. 

2. Please check the substances listed in Table 5-1 and contribute information to 
complete missing information or comment where information is incorrect or 
unprecise.  

443 
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Table 5-1: Substances of Concern Inventory. 444 
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(2
7

) 

Intentionally added substances (IAS) 

Self sealing 
tyres 

unknown Sealing material Unidentified Unidentified     
Waste treatment 
process disturbing 

Manufacturing d 

Noise 
cancelation 
tyres 

polyurethane 
foams 

Noise reduction 
material 

polyurethane 9009-54-5     
Recycling quality 
disturbing 

Manufacturing d 

Noise 
cancelation 
tyres 

Adhesives 
used with 
polyurethane 
foams 

Adhesive Unidentified Unidentified        Manufacturing d 

Rubber 
components: 
e.g., tread, 
sidewall 

Tyre tread 
Basic material: 
natural rubber 

Polyisoprene [C5H8]n) 9006-04-6 15-25% w/w%      Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Tyre tread 
Basic material: 
synthetic rubber 

Styrene butadiene  9003-55-8 25-45% w/w%      Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Tyre tread 
Main constituent in 
synthetic rubber 

Butadiene 
( 1,3 - Butadiene )  

106-99-0         Manufacturing   
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) 

Rubber 
components: 
e.g., tread, 
sidewall 

Tyre tread 
Constituent of 
rubber compounds 

Polybutadiene 9003-17-2 10-15% w/w%      Manufacturing   

Inner liner 
Inner liner 
rubber 

Maintaining the low 
gas permeability 

Chlorobutyl Rubber 68081-82-3 3-5% w/w%   

Can cause extensive 
damage via corrosion 
during the pyrolysis 
process and during the 
use of TPO as a 
feedstock for material 
re-use; Affects the 
quality of TPO and ist 
use as a feedstock for 
material re-use.  

Manufacturing d  

Inner liner 
Inner liner 
rubber 

Maintaining the low 
gas permeability 

Bromobutyl Rubber 68441-14-5 3-5% w/w%   

Can cause extensive 
damage via corrosion 
during the pyrolysis 
process and during the 
use of TPO as a 
feedstock for material 
re-use; Affects the 
quality of TPO and ist 
use as a feedstock for 
material re-use.  

 Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Co-polymeriser in 
manufacture of 
synthetic rubber 

Styrene  100-42-5        Manufacturing b 
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Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Co-polymeriser in 
manufacture of 
synthetic rubber 

Acrylonitrile 107-13-1        Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Extender oil 
Polycyclic-aromatic 
hydrocarbons (PAH) 

218-01-0 
207-08-9 

11-21 mg/kg 21 mg/kg 

PAH has been restricted 
in extender oils since 
2010 through the 
REACH regulation, 
Annex XVII, entry 50. 
However, tyres 
produced before 2010 
may still contain higher 
levels of PAH, hence 
limiting the reusability 
as new tyres or articles 
to the general public. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Styrene 
Butadiene 
Rubber 
Components 

Plasticiser - 
phthalate 

Dibutyl phthalate 
(DBP) 

84-74-2     
Multi-toxin: carcinogen, 
teratogen. Harmful to 
aquatic organisms. 

Manufacturing a 

Rubber 
components: 
e.g., tread, 
sidewall 

Styrene 
Butadiene 
Rubber 
Components 

Plasticiser - 
phthalate 

Diisobutyl phthalate 84-69-5 
> 0.1% w/w 
and ≤ 100% 
w/w 

     Manufacturing a,b 

Rubber 
components: 
e.g., tread, 
sidewall 

Styrene-
butadiene 
rubber 

Plasticiser - 
phthalate 

Benzyl butyl 
phthalate (BBP) 

85-68-7 
> 0.1% w/w 
and ≤ 100% 
w/w 

     Manufacturing a,b 
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Rubber 
components: 
e.g., tread, 
sidewall 

Styrene-
butadiene 
rubber 

Plasticiser - 
phthalate 

Bis (2-
ethylhexyl)phthalate 
(DEHP) 

117-81-7  
> 0.1% w/w 
and ≤ 100% 
w/w 

     Manufacturing a,b 

Rubber 
components: 
e.g., tread, 
sidewall 

Styrene 
Butadiene 
Rubber 
Components 

Plasticisers 
Short chain 
chlorinated paraffins 
(SCCP) 

85535-84-8  
> 0.1% w/w 
and ≤ 100% 
w/w 

  

Persistent, toxic and 
bioaccumulative; 
Recycling quality 
disturbing 

Manufacturing a,c,d 

  Component 

Multiple = 
Constituents of many 
additives, and steel 
alloy 

Collective inorganic 
substances 
(magnesium, silicon, 
copper, calcium, 
lead, zinc, iron, and 
other heavy metals). 

N/A 0-20% 

Forms up to 
20% by 
weight in 
carbon black 
produced by 
tyre pyrolysis 

 Recycling quality 
disturbing; The large 
quantity of Inorganic 
substances in tyres pass 
through the pyrolysis 
process and accumulate 
in the resulting carbon 
black making the re-use 
of carbon black 
unsuitable. Recycled 
carbon black has up to 
20% ash, whereas for 
making tyres carbon 
black needs below 0.5% 
ash. This then requires 
extra processing and 
extra resources and 
energy to upgrade, if it 
is even possible. 

Manufacturing  d 
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Rubber 
components: 
e.g., tread, 
sidewall 

Component 

Multiple. In many 
types of 
additive…see next 
lines..., blowing 
agent, from brass - 
steel alloy.  

Zinc 7440-66-6 
About 2 to 5 
wt% 

5 wt% 

Zinc partitions into 
various hazardous 
forms and products 
during thermal 
treatment (incineration, 
cement kiln 
combustion, and 
pyrolysis), creating 
hazardous materials 
and emissions. During 
pyrolysis, zinc partitions 
into oil and char, 
thereby impairing the 
use of pyrolysis tyre-
derived recyclate; Zinc 
leaches out into the 
environment from 
recycled tyre products 
such as playground 
mats and artificial turf 

Manufacturing d  

Rubber 
components: 
e.g., tread, 
sidewall 

Final product 

Accelerator for the 
vulcanisation 
process; cross linking 
accelerator; filler, 
activator of rubber 
compounds 

Zinc oxide (zinc) 1314-13-2 1.5%-1.7% 1.70% Same as for zinc  Manufacturing b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Component Vulcanizing retarder Zinc laurate 2452-01-9     Same as for zinc   Manufacturing b,d 
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Rubber 
components: 
e.g., tread, 
sidewall 

Component Vulcanizing retarder Zinc stearate 557-05-1     Same as for zinc   Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Component Anti-degradant 
2-
mercaptobenzimidaz
ole 

583-39     Same as for zinc  Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Component 
Filler, pigments, 
plasticiser  

Zinc borate 1332-07-6 |     Same as for zinc  Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Component 
Processing agent - 
peptiser 

Zinc salt of 
pentachlorothiophen
ol 

117-97-5     Same as for zinc  Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Component Dispersing agent  Zinc soap 557-05-1     Same as for zinc  Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Pneumatic 
tyres, of 
rubber 

Impurity of zinc 
oxide. 

Cadmium oxide 
1306-19-0 
 

  
Recycling quality 
disturbing; 

Manufacturing  a,b,d 
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Rubber 
components: 
e.g., tread, 
sidewall 

pneumatic 
tyres, of 
rubber, valve 
cap, brass bar 
in quick 
couplings, 
tyre filer, 
TYRE 
INFLATION 
HOSE 

Possibly as PbCO3 or 
PbO for cross-linking, 
and an attendant 
substance of zinc 
oxide. 

Lead 7439-92-1     

Recycling quality 
disturbing; The large 
quantity of Inorganic 
substances in tyres pass 
through the pyrolysis 
process and accumulate 
in the resultant carbon 
black making the re-use 
of carbon black 
unsuitable. Recycled 
carbon black has up to 
20% ash, whereas for 
making tyres carbon 
black needs 0.1% to 
0.2% ash.This then 
requires extra 
processing and extra 
resources and energy to 
upgrade, if it is even 
possible. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

pneumatic 
tyres, of 
rubber, valve 
cap, brass bar 
in quick 
couplings, 
tyre filer, 
TYRE 
INFLATION 
HOSE 

Cross linking agent 
/impurity in ZnO 

Lead oxide (PbO) 68411-78-9     Same as for lead  Manufacturing d  
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Rubber 
components: 
e.g., tread, 
sidewall 

pneumatic 
tyres, of 
rubber, valve 
cap, brass bar 
in quick 
couplings, 
tyre filer, 
TYRE 
INFLATION 
HOSE 

Cross linking agent 
/impurity in ZnO 

Lead carbonate 
(PbCO3) 

598-63-0     Same as for lead  Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material 

Vulcanisation 
accelerator and 
activator, cross-
linking agent, filler 

Magnesium 7439-95-4     
Recycling quality 
disturbing; Same as for 
lead  

Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material 
Vulcanisation 
activator, filler 

Calcium 7440-70-2     
Recycling quality 
disturbing; Same as for 
lead  

Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Filler Silicon 7440-21-3     
Recycling quality 
disturbing; Same as for 
lead 
 

Manufacturing  d 

Rubber 
components: 
e.g., tread, 
sidewall 

  Activator Stearic acid 57-11-4   1.20%   Manufacturing   
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Rubber 
components: 
e.g., tread, 
sidewall 

Component Plasticiser 

Mineral oil: Various 
subgroups 
characterised by 
various percentages 
of paraffinic, 
naphthenic and 
aromatic carbon 
atoms. Aromatic oils 
predominate in 
tyres. 

 68937-63-3 5% to 50% 50% 

Contains polycyclic 
aromatic hydrocarbons 
which are restricted 
under REACH. PAHs are 
known to be present in, 
and  leach out of, 
recycled tyre material 
such as playground 
mats and artificial turf; 
Recycling quality 
disturbing; When tyres 
are subjected to end-of-
life pyrolysis, the 
hydrocarbons in 
mineral oil, along with 
hydrocarbons in the 
elastomer itself, form 
more heavy and toxic 
PAHs. The toxicity of 
these substances and 
the high content of 
PAHs in pyrolysis oil (of 
tyres) makes the oil 
unfit for use without 
extensive upgrading 
(necessitating further 
energy- and resource-
intensive purification 
stages), also making the 
oil a hazardous 
substance. Due to the 
high concentrations of 
nitrogen and sulphur in 
tyres, this creates N-
PAHs and S-PAHs, which 
are some of the most 
toxic forms. The PAHs 
also transfer into 

Manufacturing  d 



 Preparatory Study and Impact Assessment support study on tyres  

23 
 

C
o

m
p

o
n

e
n

t 

M
at

e
ri

al
 

Fu
n

ct
io

n
 c

la
ss

 

In
te

n
ti

o
n

a
lly

 

ad
d

e
d

 S
u

b
st

a
n

ce
 

C
A

S 
n

u
m

b
e

r 

A
ve

ra
ge

 

co
n

ce
n

tr
at

io
n

 a
s 

p
ro

vi
d

e
d

 b
y 

st
ak

e
h

o
ld

e
rs

 

M
ax

im
u

m
 

co
n

ce
n

tr
at

io
n

 a
s 

p
ro

vi
d

e
d

 b
y 

st
ak

e
h

o
ld

e
rs

 

C
o

m
m

e
n

ts
 o

n
 

su
b

st
an

ce
 

Li
fe

 c
yc

le
 

p
ro

ce
ss

 

Id
e

n
ti

fi
e

d
 a

s 
So

C
 

u
n

d
e

r 
ar

t 
2

(2
7

) 

recycled carbon black 
which is one reason 
why recycled carbon 
black from pyrolysis of 
tyres cannot be used. 

Rubber 
components: 
e.g., tread, 
sidewall 

Component Cross-linking agent Sulphur / sulfur 7704-34-9 1%- 2.5% 2.50% 

Recycling quality 
disturbing; Results in 
SOx  emissions when 
tyres are burned in 
cement kilns and where 
tyres form a component 
of solid recovered fuel 
in incineration. When 
tyres are pyrolysed, the 
high sulphur content of 
the oil and the char 
makes these products 
unfit for use, 
necessitating further 
energy- and resource-
intensive purification 
stages. 

Manufacturing  d 



 Preparatory Study and Impact Assessment support study on tyres  

24 
 

C
o

m
p

o
n

e
n

t 

M
at

e
ri

al
 

Fu
n

ct
io

n
 c

la
ss

 

In
te

n
ti

o
n

a
lly

 

ad
d

e
d

 S
u

b
st

a
n

ce
 

C
A

S 
n

u
m

b
e

r 

A
ve

ra
ge

 

co
n

ce
n

tr
at

io
n

 a
s 

p
ro

vi
d

e
d

 b
y 

st
ak

e
h

o
ld

e
rs

 

M
ax

im
u

m
 

co
n

ce
n

tr
at

io
n

 a
s 

p
ro

vi
d

e
d

 b
y 

st
ak

e
h

o
ld

e
rs

 

C
o

m
m

e
n

ts
 o

n
 

su
b

st
an

ce
 

Li
fe

 c
yc

le
 

p
ro

ce
ss

 

Id
e

n
ti

fi
e

d
 a

s 
So

C
 

u
n

d
e

r 
ar

t 
2

(2
7

) 

Rubber 
components: 
e.g., tread, 
sidewall 

Unknown 

Cross-linking agent, 
chlorinated paraffin 
plasticiser, anti-
degradant. 

Chlorine 7782-50-5     

Waste treatement 
process disturbing; 
Transfers into products 
such as pyrolysis oils 
and pyrolysis process 
wastewater. Also 
results in the formation 
of chlorinated dioxins, 
furans and other POPs, 
along with the 
formation of corrosive, 
water-soluble 
compound HCl during 
all thermal treatment. 

Manufacturing 
manufacturing 

 d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Vulcanising 
agents in rubber 
products 

Nitrites 14797-65-0       Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Vulcanisation 
accelerator 

N,N-
dicyclohexylbenzothi
azole-2-
sulphenamide (DCBS) 

4979-32-2     
Toxic and harmful to 
aquatic organisms. 

Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Vulcanising agent 
2-
Mercaptobenzothiaz
ole (MBT) 

149-30-4     
Toxic and harmful to 
aquatic organisms. 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
components 

Vulcanisation 
accelerator 
for rubber 

Thioperoxydicarboni
c diamide 
([(H2N)C(S)]2S2), 
tetramethyl- 

137-26-8    Manufacturing b 
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Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewall and 
tread 

Anti-ozonant and 
anti-oxidant 

N-(1,3-
dimethylbutyl)-N'-
phenyl-1,4-
benzenediamine 
(6PPD) 

793-24-8     
Harmful to aquatic 
organisms. 

Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewal 

Anti-ozonant  

N-isopropyl-N′-
phenyl-1,4-
phenylenediamine 
(IPPD) 

101-72-4     
Harmful to aquatic 
organisms. 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewal 

Anti-ozonant  
N,N′-diphenyl-p-
phenylenedi-amine 
(DPPD) 

74-31-7     
Harmful to aquatic 
organisms. 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewal 

Anti-ozonant  

N-(1,4-
dimethylpentyl)-N'-
phenylbenzene-1,4-
diamine (7PPD) 

3081-01-4     
Harmful to aquatic 
organisms. 

Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewal 

Anti-ozonant  

1,4-benzenediamine, 
N,N'-mixed Ph and 
tolyl derivs. 
(BENPAT) 

68953-84-4     

Skin irritant. 
Reproductive toxicity. 
Harmful to aquatic 
organisms. 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewal 

Anti-ozonant  
N,N'-di-sec-butyl-p-
phenylenediamine 
(44PD) 

101-96-2     
Harmful to aquatic 
organisms. 

Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Component Anti-degradant 
1H-Benzotriazole 
(BTA) 

95-14-7     
Harmful to aquatic 
organisms. 

Manufacturing b 
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Rubber 
components: 
e.g., tread, 
sidewall 

Component 
Flame retardant and 
plasticiser 

Triphenylphosphate 
(TPP) 

115-86-6       Manufacturing a 

Rubber 
components: 
e.g., tread, 
sidewall 

Material 
High Performance 
Tackifier for the 
Rubber Industry 

Koresin® 28514-92-3       Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 

Benzo[a]pyrene 
(BaP) 
Polycyclic-aromatic 
hydrocarbons (PAH) 

50-32-8     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 

Benzo[e]pyrene 
(BeP) 
Polycyclic-aromatic 
hydrocarbons (PAH) 

192-97-2 11-21 mg/kg 21 mg/kg 

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 

Benzo[a]anthracene 
(BaA) 
Polycyclic-aromatic 
hydrocarbons (PAH) 

56-55-3     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 
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Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Chrysen (CHR) 218-01-9     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 

Benzo[b]fluoranthen
e (BbFA) 
Polycyclic-aromatic 
hydrocarbons (PAH) 

205-99-2     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 
Benzo[j]fluoranthene 
(BjFA) 

205-82-3     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 

Benzo[k]fluoranthen
e (BkFA) 
Polycyclic-aromatic 
hydrocarbons (PAH) 

207-08-9     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 

Dibenzo[a,h]anthrac
ene (DBAhA) 
Polycyclic-aromatic 
hydrocarbons (PAH) 

53-70-3     

Some PAHs might also 
be NIAS and are 
contained in used soot 
or are produced in the 
vulcanisation process of 
the tire. 

Manufacturing a,b,d 
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Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewall and 
tread 

Antioxidant;  
Antiozonant 

N-1,3-dimethylbutyl-
N'-phenyl-p-
phenylenediamine 
(6PPD) 

793-24-8 0.4-2% 2% 

Should the amount of 
6-PPD and it 's 
conversion product 6-
PPDQ be too high, there 
may be concerns of the 
environmental impact 
of products produced 
with recycled rubber 

Manufacturing b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Component - 
sidewall  

Antioxidant 

1,4-Benzenediamine, 
N,N'-mixed phenyl 
and tolyl derivatives 
(BENPAT) 

68953-84-4     

The harmonised 
classification of the 
substance might hinder 
recycling 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 
Dibenzo[a,h]pyren 
(Dibenzo[b,def]chrys
ene) 

189-64-0     

The harmonised 
classification of the 
substance might hinder 
recycling 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 
Dibenzo[a,i]pyren 
(Benzo(r,s,t)pentaph
ene) 

189-55-9     

The harmonised 
classification of the 
substance might hinder 
recycling 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils 
Dibenzo[a,l]pyren 
(Dibenzo[def,p]chrys
ene) 

191-30-0     

The harmonised 
classification of the 
substance might hinder 
recycling 

Manufacturing b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Naphthalene 91-20-3     

The harmonised 
classification of the 
substance might hinder 
recycling 

Manufacturing b 
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7
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Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Anthracene  120-12-7     

The substance is on the 
candidate list due to its 
PBT properties and 
restricted according to 
Annex XVII entry 50a 
REACH. This might have 
a negative impact on 
recycling. 

Manufacturing a,b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Benzo[g,h,i]perylene  191-24-2     

The substance is on the 
candidate list due to its 
PBT and vPvB 
properties and 
restricted according to 
Annex XVII entry 50a 
REACH. This might have 
a negative impact on 
recycling. 

Manufacturing a,b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Fluoranthene 206-44-0     

The substance is on the 
candidate list due to its 
PBT and vPvB 
properties and 
restricted according to 
Annex XVII entry 50a 
REACH. This might have 
a negative impact on 
recycling. 

Manufacturing a,b 
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Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Phenanthrene 85-01-8     

The substance is on the 
candidate list due to its 
vPvB properties and 
restricted according to 
Annex XVII entry 50a 
REACH. This might have 
a negative impact on 
recycling. 

Manufacturing a,b 

Rubber 
components: 
e.g., tread, 
sidewall 

Material Extender oils Pyrene 129-00-0     

The substance is on the 
candidate list due to its 
PBT and vPvB 
properties and 
restricted according to 
Annex XVII entry 50a 
REACH. This might have 
a negative impact on 
recycling. 

Manufacturing a,b 

Tyre tread - 
additives 

Rubber 
compounds 

Preservatives 
Halogenated 
cyanoalkanes 

        Manufacturing   

Tyre tread - 
additives 

Rubber 
compounds 

Anti-oxidants Amines, phenols         Manufacturing   

Tyre tread - 
additives 

Rubber 
compounds 

Desiccants Calcium oxides 1305-78-8       Manufacturing   

Tyre tread - 
additives 

Rubber 
compounds 

Plasticisers 
Aromatic and 
aliphatic esters 

        Manufacturing   

Tyre tread - 
additives 

Rubber 
compounds 

Processing aids  
Mineral oils, 
peptisers 

        Manufacturing   
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7

) 

Tyre tread 
Rubber 
compounds 

Filler Silicon dioxide (silica) 
7631-86-9 
(amorphous) 

10%-15% 15% 

Silica is currently under 
evaluation for a 
possible classification 
(STOT RE 1 or STOT 
RE2). If RAC confirms 
silica's classification, 
recycled rubber 
(granulates/powders) is 
at risk to be classified 
STOT RE 1 or STOT RE2, 
depending on silica's 
classification and its 
concentration in 
rubber. If classified, 
most outlet markets for 
rubber will be at risk of 
being lost 

Manufacturing d 
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7

) 

Tyre tread 
Rubber 
compounds 

Filler Precipitated Silica 112926-00-8 10%-15% 15% 

Silica is currently under 
evaluation for a 
possible classification 
(STOT RE 1 or STOT 
RE2). If RAC confirms 
silica's classification, 
recycled rubber 
(granulates/powders) is 
at risk to be classified 
STOT RE 1 or STOT RE2, 
depending on silica's 
classification and its 
concentration in 
rubber. If classified, 
most outlet markets for 
rubber will be at risk of 
being lost. Information 
on content is needed to 
allow optimisation of 
ELTs in sorting 

Manufacturing  d 

Tyre tread 
Rubber 
compounds 

Silane is coupled 
with silica 
(hydrophilic) to 
improve its bonding 
with rubber 
polymers 
(hydrophobic) 

Bis[3-
(triethoxysilyl)propyl]
tetrasulfide (Si-69 or 
TESPT) 

40372-72-3 0.75-1.5%     Manufacturing   
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7

) 

Tyre tread, 
sidewall, inner 
liner 

Rubber 
compounds 

Filler, reinforcing 
agent, enhances 
strength, durability, 
heat dispersion, UV 
resistance, and 
traction 

Carbon Black(C)  1333-86-4 20-25% w/w% 30-35%   Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Filler 
Calcium carbonate 
(CaCO3) 

471-34-1   30-35%   Manufacturing   

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Accelerator - used to 
control the sulfur 
reaction 

1,3-Diphenylguanidin 
(DPG) 

102-06-7 1%     Manufacturing b 

Noise reduction 
foam layer 

Noise 
reduction 
material 

Polyurethane sponge Triphenyl phosphate 115-86-6       Manufacturing a 

Tyre belts, bead 
reinforcement, 
and sidewalls 

Aramid fibres Reinforcement 
Poly(p-phenylene 
terephthalamide 
(PPTA) 

24938-64-5       Manufacturing   

Tyre belts, bead 
reinforcement, 
and sidewalls 

Aramid fibres Reinforcement 
 Poly(m-phenylene 
isophthalamide) 
(PMIA) 

25035-79-8       Manufacturing   

TPMS 
Tyre mounted 
sensor - 
battery  

  1,3-propanesultone 1120-71-4       Use* a,b 
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7

) 

TPMS 
Tyre mounted 
sensor - 
battery  

 

1, 2-
dimethoxyethane; 
ethylene glycol 
dimethyl ether 
(EGDME) 

110-71-4 
≥ 20.0% w/w 
and < 100% 
w/w 

    Use* a,b 

TPMS 
TPMS module 
- battery 

  
Decamethylcyclopen
tasiloxane 

97 541-02-6      Use* a 

TPMS 
TPMS module 
- electrolyte 

  1,3-propanesultone 1120-71-4 
> 0.1% w/w 
and ≤ 100% 
w/w 

    Use* a,b 

TPMS 
TPMS module 
- printed 
circuit boards 

  

2-methyl-1-(4-
methylthiophenyl)-2-
morpholinopropan-
1-one 

71868-10-5 
> 0.1% w/w 
and ≤ 100% 
w/w 

  Use* a,b 

TPMS 
TPMS module 
- coils 

  

Potassium 
1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-
sulphonate 

  29420-49-3 
> 0.1% w/w 
and ≤ 100% 
w/w 

  Use* a 

Rubber 
components 

Styrene-
butadiene 
rubber 

  

Tris(4-nonylphenyl, 
branched and linear) 
phosphite (TNPP) 
with ≥ 0.1% w/w of 
4-nonylphenol, 
branched and linear 
(4-NP) 

26523-78-4 
> 0.1% w/w 
and ≤ 100% 
w/w 

    Manufacturing a 
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(2
7

) 

Steel – 
rubber 
componnets 

Steel-belts, 
bead 
rubber 

Adhesion 
promoter to 
ensure the 
rubber sticks 
reliably to the 
brass-plated 
steel cords 

Cobalt 
naphthenate 

61789-51-3 0.2–0.6 
parts per 
hundred 
rubber   

Cobalt is a critical raw 
material 

Manufacturing a,b 

Steel – 
rubber 
componnets 

Steel-belts, 
bead 
rubber 

Adhesion 
promoter to 
ensure the 
rubber sticks 
reliably to the 
brass-plated 
steel cords 

Cobalt 
neodecanoate 
(cobalt 
neodecanate) 

27253-31-2 0.2–0.6 
parts per 
hundred 
rubber   

Cobalt is a critical raw 
material 

Manufacturing a,b 

Steel – 
rubber 
componnets 

Steel-belts, 
bead 
rubber 

Adhesion 
promoter to 
ensure the 
rubber sticks 
reliably to the 
brass-plated 
steel cords 

Cobalt stearate 1002-88-6 0.2–0.6 
parts per 
hundred 
rubber   

Cobalt is a critical raw 
material 

Manufacturing a,b 

Textile 
plys/carcass 

Reinforcing 
textile 

Reinforcing material Rayon 61788-77-0      Manufacturing a,b 

Textile 
plys/carcass 

Reinforcing 
textile 

Reinforcing material Polyester 113669-95-7 400 gr     Manufacturing   
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7

) 

Textile 
plys/carcass 

Reinforcing 
textile 

Reinforcing material Nylon 25038-54-4      Manufacturing   

Textile 
plys/carcass 

Reinforcing 
textile 

Reinforcing material 
Polyethylene 
terephthalate 

25038-59-9      Manufacturing   

Recycling 
outputs 

 1 kg Ground 
rubber 
(recycled 
content) 

Recycled content 
rubber (Filler?) - 
origin form 
mechanical tyre 
recycling / tyre 
retreading (if ground 
rubber is collected 
from buffings from 
retreading) 

Oxalic acid 144-62-7 
0.0035 kg / kg 
ground rubber 

    EoL   

Recycling 
outputs 

 1 kg Ground 
rubber 
(reccyled 
content) 

Recycled content 
rubber (Filler?) - 
origin form 
mechanical tyre 
recycling / tyre 
retreading (if ground 
rubber is collected 
from buffings from 
retreading) 

Urea 57-13-6 
0.0065 kg / kg 
ground rubber 

    EoL   

Pyrolysis 
outputs 

Recovered 
carbon black 

Recycled content CB 
- origin pyrolisis 

Recovered carbon 
black 

1333-86-4       EoL   

Pyrolysis 
outputs 

Tyre pyroliysis 
oil 

  Tyre pyroliysis oil 61789-60-4       EoL b 

Tyre tread  

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

Benzene  71-43-2        Use b 
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7

) 

Tyre tread 

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

Toluène  108-88-3        Use b 

Tyre tread 

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

6PPD 793-24-8        Use b 

Tyre tread 

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

Aniline  62-53-3        Use b 

Tyre tread 

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

Retinole 68-26-8        Use b 

Tyre tread 

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

Retinol‚ acetate 127-47-9        Use b 

Tyre tread 

Abrasion 
particles 
originating in 
trye treads 

Abrasion particles 
originating in trye 
treads 

Naphthalene 91-20-3        Use b 

Non-Intentionally added substances (NIAS)  
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Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity Benzo[a]pyrene 50-32-8 Variable   

Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity Benzo[e]pyrene 192-97-2 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity Benzo[j]fluoranthene 205-82-3 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity Benz[a]anthracene 56-55-3 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity Chrysene 218-01-9 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity 
Dibenzo[a,h]anthrac
ene 

53-70-3 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 
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Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity 
Benzo[b]fluoranthen
e 

205-99-2 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity 
Benzo[k]fluoranthen
e 

207-08-9 Variable   

 Recycling quality 
disturbing; Limits the 
applications for 
recycled rubber in other 
applications 

Manufacturing a,b,d 

Rubber 
components: 
e.g., tread, 
sidewall 

Rubber 
compounds 

Impurity In general PAH unkown Variable   

Recycled rubber cannot 
be used for the 
production of articles 
that may come into 
contact with the skin or 
the oral cavity of young 
people.  

Manufacturing  d 

*In the case of TPMS, use phase is referred to as life cycle phase as most TPMS are not part of the tyre but will be attached to it when it is assembled in the 445 

vehicle. As the tyre is  post-manufacture at this stage it has been opted to refer to the use phase for such components.446 



Preparatory Study and Impact Assessment support study on tyres 

40 

5.2. Bill of chemicals 447 

Building on the SoC inventory, this section assesses whether any identified substances could 448 

hinder the recycling process. 449 

Utilising the SoC inventory, a further assessment was conducted to identify if any substances 450 

would be hindering recycling. With the limited stakeholder perspectives obtained on this aspect, 451 

literature research and expert judgement is used to assess what is present in the identified 452 

substances that could impact recycling, based on customer requirements, regulatory limitations 453 

for the product group, or impacts on the recycling process or resulting quality of the recycling 454 

output. The outcomes are presented in Table 5-2 and analysed afterwards. 455 

As in the tyre substance inventory is considered to be non-exhaustive, some substances may 456 

also be missing in the following list specified in Table 5-2.  457 

Questions or stakeholders 

1. Please specify additional substances of relevance to the bill of chemicals for tyres that 
are not yet specified. 

2. Please check the substances listed in Table 5-2 and contribute information to 
complete missing information or comment where information is incorrect or 
unprecise.  

 458 

 459 

 460 

  461 

 462 
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Table 5-2: Bill of Chemicals for tyres 463 
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Sealing material - 
Unidentified 

Self sealing tyres; 
Sealing material 

Manufacturing       d     
Shredder 
disruptive 

    

Polyurethane 

Noise 
cancelation 
tyres; Noise 
reduction 
material 

Manufacturing       d     
Shredder 
disruptive 

    

Foam adhesive in 
noise reduction 
tyres - 
Unidentified 

Noise 
cancelation 
tyres; Adhesive 

Manufacturing       d     
Shredder 
disruptive 

    

Chlorobutyl 
Rubber 

Inner liner 
rubber; 
Maintaining the 
low gas 
permeability 

Manufacturing    d   

Can cause 
extensive 
damage via 
corrosion during 
the pyrolysis 
process and 
during the use of 
TPO as a 
feedstock for 
material re-use.  

Affects the 
quality of TPO 
and its use as 
a feedstock 
for material 
re-use.  

Stakeholder
s suggested 
to limit but 
said it 
cannot be 
avoided 

Bromobutyl 
Rubber 

Inner liner 
rubber; 
Maintaining the 
low gas 
permeability 

Manufacturing    d   
See chlorobutyl 
rubber 

See 
chlorobutyl 
rubber 

Stakeholder
s proposed 
to restrict 
as more 
problemati
c 
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Short chain 
chlorinated 
paraffins (SCCP) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Plasticisers 

Manufacturing a   c d   

POPs 
Regulation: 
listed for 
elimination 

  
Recycling 
quality 
disturbing 

  

Collective 
inorganic 
substances 
(magnesium, 
silicon, copper, 
calcium, lead, 
zinc, iron, and 
other heavy 
metals). 

;Multiple = 
Constituents of 
many additives, 
and steel alloy 

Manufacturing       d       

Affects 
quality of 
recycled 
carbon black - 
ash content 
needs to be 
controlled 
and limited to 
allow for 
reuse in tyre 
manufacture 
without extra 
processing 
(extra 
resources and 
energy) 
assuming 
possible. 
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Zinc 

Rubber 
components: 
e.g., tread, 
sidewall; 
Multiple. In many 
types of 
additive…see 
next lines..., 
blowing agent, 
from brass - steel 
alloy.  

Manufacturing       d       

During 
pyrolysis, zinc 
partitions 
into oil and 
char, thereby 
impairing the 
use of 
pyrolysis tyre-
derived 
recyclate; 
Zinc leaches 
out into the 
environment 
from recycled 
tyre products 
such as 
playground 
mats and 
artificial turf 

  

Cadmium oxide 

Rubber 
components: 
e.g., tread, 
sidewall; 

Manufacturing a b   d  
SVHC 
Candidate 
list, ELVD 

 

Affects 
quality of 
recycled 
carbon black 
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Lead 

Rubber 
components: 
e.g., tread, 
sidewall; Possibly 
as PbCO3 or PbO 
for cross-linking, 
and an attendant 
substance of zinc 
oxide. 

Manufacturing a b   d   

Lead and its 
compounds 
addressed 
under REACH, 
ELVD 

  

Affects 
quality of 
recycled 
carbon black - 
ash content 
needs to be 
controlled 
and limited to 
allow for 
reuse in tyre 
manufacture 
without extra 
processing 
(extra 
resources and 
energy) 
assuming 
possible. 

  

Lead oxide (PbO) 

Rubber 
components: 
e.g., tread, 
sidewall; Cross 
linking agent 
/impurity in ZnO 

Manufacturing       d       See lead   

Lead carbonate 
(PbCO3) 

Rubber 
components: 
e.g., tread, 
sidewall; Cross 
linking agent 
/impurity in ZnO 

Manufacturing       d       See lead   
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Magnesium 

Rubber 
components: 
e.g., tread, 
sidewall; 
Vulcanisation 
accelerator and 
activator, cross-
linking agent, 
filler 

Manufacturing       d       See lead   

Calcium 

Rubber 
components: 
e.g., tread, 
sidewall; 
Vulcanisation 
activator, filler 

Manufacturing       d       See lead   

Silicon 

Rubber 
components: 
e.g., tread, 
sidewall; Filler 

Manufacturing       d       See lead   
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Mineral oil: 
Various 
subgroups 
characterised by 
various 
percentages of 
paraffinic, 
naphthenic and 
aromatic carbon 
atoms. Aromatic 
oils predominate 
in tyres. 

Rubber 
components: 
e.g., tread, 
sidewall; 
Plasticiser 

Manufacturing       d 

Contains 
polycyclic 
aromatic 
hydrocarbon
s which are 
known to be 
present in, 
and leach 
out of, 
recycled 
tyre 
material 
such as 
playground 
mats and 
artificial 
turf;  

Contains 
polycyclic 
aromatic 
hydrocarbons 
which are 
restricted 
under REACH 

  

Recycling 
quality 
disturbing; 
When tyres 
are subjected 
to end-of-life 
pyrolysis, the 
hydrocarbons 
in mineral oil, 
along with 
hydrocarbons 
in the 
elastomer 
itself, form 
more heavy 
and toxic 
PAHs. The 
toxicity of 
these 
substances 
and the high 
content of 
PAHs in 
pyrolysis oil 
(of tyres) 
makes the oil 
unfit for use 
without 
extensive 
upgrading 
The PAHs also 
transfer into 
recycled 
carbon black 
which is one 
reason why 
recycled 
carbon black 
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from 
pyrolysis of 
tyres cannot 
be used. 

Sulphur / sulfur 

Rubber 
components: 
e.g., tread, 
sidewall; Cross-
linking agent 

Manufacturing       d     

Results in SOx 
emissions when 
tyres are burned 
in cement kilns 
and where tyres 
form a 
component of 
solid recovered 
fuel in 
incineration. 

When tyres 
are 
pyrolysed, 
the high 
sulphur 
content of 
the oil and 
the char 
makes these 
products 
unfit for use, 
necessitating 
further 
energy- and 
resource-
intensive 
purification 
stages. 
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Chlorine 

Rubber 
components: 
e.g., tread, 
sidewall; Cross-
linking agent, 
chlorinated 
paraffin 
plasticiser, anti-
degradant. 

Manufacturing       d     

Waste 
treatement 
process 
disturbing; 
Transfers into 
products such as 
pyrolysis oils and 
pyrolysis process 
wastewater. Also 
results in the 
formation of 
chlorinated 
dioxins, furans 
and other POPs, 
along with the 
formation of 
corrosive, water-
soluble 
compound HCl 
during all 
thermal 
treatment. 

    

Benzo[a]pyrene 
(BaP) 
Polycyclic-
aromatic 
hydrocarbons 
(PAH) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 
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Benzo[e]pyrene 
(BeP) 
Polycyclic-
aromatic 
hydrocarbons 
(PAH) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 

  

Benzo[a]anthrac
ene (BaA) 
Polycyclic-
aromatic 
hydrocarbons 
(PAH) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 

  

Chrysen (CHR) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 

  

Benzo[b]fluorant
hene (BbFA) 
Polycyclic-
aromatic 
hydrocarbons 
(PAH) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 

  

Benzo[j]fluorant
hene (BjFA) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing   b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 
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Benzo[k]fluorant
hene (BkFA) 
Polycyclic-
aromatic 
hydrocarbons 
(PAH) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 

  

Dibenzo[a,h]anth
racene (DBAhA) 
Polycyclic-
aromatic 
hydrocarbons 
(PAH) 

Rubber 
components: 
e.g., tread, 
sidewall; 
Extender oils 

Manufacturing a b   d 
See mineral 
oil 

See mineral 
oil 

  
See mineral 
oil 

  

N-1,3-
dimethylbutyl-
N'-phenyl-p-
phenylenediamin
e (6PPD) 

Rubber 
components; 
Antioxidant, 
Antiozonant;  

Manufacturing  b  d  

Additional 
studies are 
being 
conducted on 
the exposure 
routes and 
risks related 
to these 
substances 
and the 
substance is 
being 
assessed for a 
possible 
restriction. 

 

Should the 
amount of 6-
PPD and it 's 
conversion 
product 6-
PPDQ be too 
high, there 
may be 
concerns of 
the 
environment
al impact of 
products 
produced 
with recycled 
rubber 
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Silicon dioxide 
(silica) 

Tyre tread; Filler Manufacturing       d 

Customer-
driven 
limitations 
along the 
supply chain 

Silica is 
currently 
under 
evaluation for 
a possible 
classification 
(STOT RE 1 or 
STOT RE2) 
which could 
require 
specifying its 
content in the 
future 

  

Information 
on content 
needed to 
allow batch 
optimisation 
during tyre 
sorting as 
must by 
limited in 
pyrolysis. 

  

Precipitated 
Silica 

Tyre tread; Filler Manufacturing       d 
See silicon 
dioxide 

See silicon 
dioxide 

  
See silicon 
dioxide 
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1,3-
Diphenylguanidi
n (DPG) 

Accelerator  used 
to control the 
sulfur reaction; 
Rubber 
components 

Manufacturing    d?  

DPG is a 
rubber 
additive 
transformatio
n product 
(RATP) of 
6PPD and it 
has been 
detected in 
maternal and 
umbilical cord 
blood 

 

Further 
investigation 
is needed to 
understand if 
this 
substance 
disrupts 
waste 
management 
of tyres or of 
the concern is 
due to 
ongoing 
investigations 
of 6DPP 
transformatio
n products.  

 

Benzo[a]pyrene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 50 

  

Limits the 
applications 
for recycled 
rubber in 
other 
applications 

  

Benzo[e]pyrene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 51 

  

Limits the 
applications 
for recycled 
rubber in 
other 
applications 
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Benzo[j]fluorant
hene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 52 

      

Benz[a]anthrace
ne 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 53 

      

Chrysene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 54 

      

Dibenzo[a,h]anth
racene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 55 

      

Benzo[b]fluorant
hene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 56 

      

Benzo[k]fluorant
hene 

Rubber 
components: 
e.g., tread, 
sidewall; 
Impurity 

Manufacturing a b   d   
REACH 
restricted as a 
PAH. Entry 57 

      

464 
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5.2.1. Assessment based on Bill of chemicals from a recycling 465 

perspective 466 

The overall majority of the identified substances can be classified as Art. 2(27)a SVHCs, Art. 467 

2(27)b substances covered by the CLP hazard classification and substances that may disrupt 468 

waste management which are covered by Art 2(27)d. An additional large share of substances 469 

identified are considered to fall under Art 2(27)d without being in other categories of Article 470 

27(2). Only one POP regulated substance was identified.  471 

The problems associated with sticky gel materials used in self-sealing tyres to gauge punctures 472 

have been reported by various stakeholders and are also discussed in the Task 4 report (Baron 473 

et al., 2025). A stakeholder provided additional detail, explaining that adhesive sealant materials 474 

generate strong friction on shredder blades and clog discharge hoppers, causing operational 475 

disruptions and requiring frequent maintenance. Resulting friction and recirculation of rubber 476 

in the shredder can increase process temperatures and thus also the risk of fires. Where water 477 

is used to mitigate overheating, the shredded rubber is contaminated with sealant and can 478 

agglomerate, making it difficult to handle and dose in downstream processes (i.e., cement kiln 479 

co-processing and mechanical recycling (granulation)). Agglomerated rubber granules further 480 

result in a loss of marketability and value. Waste operators view such sealants as a major 481 

operational and quality constraint for tyre recycling processes. They propose that tyres 482 

containing such materials are banned, arguing that a labelling or information requirement 483 

though supporting sorting, would still require screening 100% of ELTs to identify a small fraction 484 

of tyres containing sealants (currently a few percent of the market), generating disproportionate 485 

operational costs for recyclers. The constituents of sticky gel sealant materials are however at 486 

this stage unknown. A ban could thus not be associated with a specific substance or group of 487 

substances and would need to target self-sealing tyres in general.  488 

Questions for stakeholders 
1. Are you aware of substances that are constituents of sticky gel materials used in 

self-sealing tyres? Please provide substance name and CAS number and any 
additional information you consider relevant. 

 489 

Foams and noise absorbing materials are included in “noise reduction tyres” within the tyre 490 

and have been reported by retreaders and waste operators as problematic for both mechanical 491 

and chemical recycling as explained in the Task 4 report (Baron et al., 2025). From the literature 492 

it can be understood that such tyres use polyurethane (PU) foams for noise adsorption as well 493 

as adhesives to fix such foams in place. In addition to the disruption for the waste management, 494 

a stakeholder explained that the use of such foams also hinder repair, as the foam needs to be 495 

removed to facilitate the repair. Another stakeholder explained that during shredding, the foam 496 

is typically extracted together with the textile fraction, increasing the share of ELT material that 497 

cannot be recycled and reducing the overall recycling rate. Residual PU fragments may also 498 

contaminate rubber granulates and powders, negatively affecting the quality and market value 499 

of recycled materials. ELTs containing such foams are thus diverted to energy recovery instead 500 

of material recycling. A devulcaniser further explained that such tyres represent both a technical 501 

and economic challenge for devulcanisation as the difficulty of separating PU from rubber 502 

increases the cost of producing clean, devulcanisation-ready feedstock. A stakeholder 503 
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emphasises the conflict with ESPR objectives as materials that reduce recycling yield and 504 

contaminate secondary products directly undermine circularity and the effective reuse of ELTs. 505 

Nonetheless, manufacturers have emphasised that with the increase in number of electric 506 

vehicles, the relevance of noise reduction is expected to increase. This could potentially increase 507 

the market of such tyres in the future and exacerbate the problem.  508 

Questions for stakeholders 
1. Can noise reduction tyres be designed to enable easy removal of the PU foams? 
2. Please confirm that the adhesives used in noise reduction tyres, though prohibitive 

to PU foam removal, do not negatively impact the quality of recycling outputs.  
3. New developments in wheel rim design are looking into the use of perforations, 

grooves and other forms to reduce the noise created by vibrations of the wheel. 
Could such solutions provide an equivalent alternative to noise reduction tyres?  

 509 

Halobutyl can include both chlorobutyl rubber and bromobutyl rubber and is used in tyre liners 510 

to ensure low gas permeability which is relevant to maintain air pressure in the tyre. Both have 511 

been explained to cause damage during the pyrolysis process via corrosion as well as during the 512 

use of tyre pyrolysis oils (TPO) as a feedstock for material re-use. Bromobutyl is said to be the 513 

more problematic of the two and some stakeholders suggest its restriction to prevent the 514 

negative impact on recycling equipment and the quality of recycling outputs. Though chlorobutyl 515 

is also problematic, it is understood that there is currently no substitute for this substance. 516 

Inclusion of information on the content of both substances in the DPP to allow sorting out of 517 

tyres with high levels was also proposed.  518 

Questions for stakeholders 
1. Would waste operators need the content of chlorobutyl rubber and/or bromobutyl 

rubber to be specified in information provision (e.g., concentration rounded at unit 
level) or would the specification of a range suffice (e.g., chlorobutyl rich or poor or 
>5% or >5%. 
  

  519 

Zinc oxide is used as a filler and an activator of rubber compounds. The reaction between 520 

sulphur and the rubber chains is facilitated by the presence of an activator system consisting of 521 

zinc oxide (ZnO) and stearic acid. The use of ZnO in rubber products is associated with 522 

environmental impacts, as this compound is released into the lithosphere through degradation 523 

of the rubber, after the end of a product’s life. Zinc is toxic to aquatic organisms and is thus of 524 

regulatory interest and has led to efforts towards the reduction of its content through surface 525 

modifications or addition of other activators. Additionally, zinc oxide often has trace elements 526 

of lead and cadmium resulting from the smelting process, though this depends on the sourcing 527 

of the ores from which the ZnO is produced – see next paragraph. (Kołodziejczak-Radzimska & 528 

Jesionowski, 2014) Throughout the lifecycle, such metals are released into the environment 529 

through tyre wear or when granulated rubber is used in landscaping and sports fields. 530 

When considering the Art 2(27) substances the stakeholders indicated that various lead 531 

compounds (CAS: 7439-92-1) and cadmium oxide (CAS: 1306-19-0) can be present in tyre 532 

rubber unintentionally, often being incorporated through impurities of zinc oxide. Lead is 533 

included in a larger group of inorganic substances, the cumulative content of which can affect 534 

the quality of recycled carbon black when such tyres undergo pyrolysis. The presence of both 535 
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lead and cadmium in tyres is already regulated through the ELV Directive that applies to tyres 536 

incorporated in a vehicle when it is placed on the market but is assumed to affect all tyres 537 

manufactured. As no valid exemptions are listed in Annex II of the ELV Directive at present, it is 538 

assumed that lead content is below the ELVD threshold of 0.1% and cadmium content below 539 

0.01%. It is assumed that introducing an information requirement below these levels shall not 540 

be straightforward as this substances are added non-intentionally. Nonetheless, it can be 541 

understood that lead impurities in zinc oxide are a result of the mines from which the zinc ores 542 

are sourced. Should it be necessary to control the amounts of lead in tyres sent to pyrolysis, it 543 

could be considered to introduce requirements on the sourcing of zinc oxide as a means of 544 

limiting the amount of lead entering the material flow (e.g., requiring the introduction of binding 545 

thresholds from ZnO suppliers). 546 

Questions for stakeholders 
1. Are there practical thresholds that could be introduced for lead and for cadmium as 

information requirements to facilitate tyre sorting and batching of tyres sent to 
pyrolysis? 

2. Considering the possible growth in pyrolysis treatment capacities in the EU, shall it 
become necessary in coming years to introduce measures for limiting the presence 
of lead, cadmium oxide and other organic substances in tyre rubber? 

 547 

Task 4 notes that the pyrolysis of tyres using high amounts of silica (more common in the C1, C2 548 

tyre classes) produces a low-quality recovered carbon black that is too high in ash content and 549 

cannot be used again in the production of new tyres without further processing (Baron et al., 550 

2025). Silica is used as an alternative to carbon black. Though alternatives to silica are in 551 

development like silica derived from rice husk ash or biowaste, these do not solve the problem 552 

of silica content and thus substitution in the short-term seems unlikely. The provision of 553 

information on the share of silica in the tyre (exact share or range oriented, i.e., silica-free, silica 554 

poor, silica rich) and its localisation in the tyre component would allow better sorting and 555 

batching of tyres to ensure suitable "recipes" for pyrolysis. 556 

Additional substances that are understood to affect pyrolysis process output quality include 557 

sulphur and chlorine. Though these also affect waste management emissions in some cases, it 558 

is unclear if they could be substituted.  559 

 Questions for stakeholders 
1. Would specification of the general range of silica content support waste operators 

in the sorting and batching of tyres to be sent to pyrolysis (e.g., silica or poor or >5% 
or >5% silica content. Please propose suitable silica content categories for this 
purpose for use in information requirements. 

2. Could information requirements for sulphur and chlorine be addressed in a similar 
way and if so, which range categories should be applied? 

 560 

Poly Aromatic Hydrocarbons (PAH) are compounds that have been found to be carcinogenic 561 

and that are categorised as a SVHC under REACH. In the far past these substances were present 562 

in extender oils used in large amounts in the production of tyre rubber. They were found to be 563 

harmful to the aquatic environment and as they are contained in tyre abrasion particles, a risk 564 

to the environment was identified. A restriction was introduced into REACH Annex XVII, valid 565 
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from 1 January 2010, and limiting the contents of PAHs in extender oils used to produce tyres 566 

or parts of tyres if they contain  567 

• more than 1 mg/kg (0,0001 % by weight) Benzo[a]pyrene (BaP, CAS: 50-32-8), or, 568 

• more than 10 mg/kg (0,001 % by weight) of the sum of all listed PAHs. 569 

Nonetheless, as explained in the Task 4 report (Baron et al., 2025) carbon black is also an 570 

important source of PAH in tyres, but is not affected by the REACH restriction.  Though PAH 571 

levels in tyres have decreased significantly, they are still relevant as an impurity, affecting the 572 

mechanical recyclability of tyres as the PAHs remain present in resulting secondary substances. 573 

As explained in the Task 4 report REACH Annex XVII “Entry 50(1) sets limits for the concentration 574 

of 8 PAHs in oils used in tyre manufacturing at a threshold of 0.001 % by weight, while entry 575 

50(5) and 50(9) set limits for the PAH content in rubber articles (0.0001 % by weight) and rubber 576 

infill/mulch (0.002 % by weight). While entry 50(1) refers to the PAH content in oil, the other 577 

restrictions refer to the total content of PAH, regardless of the material/component used in their 578 

manufacturing. This allows tyre manufacturers to use carbon blacks that contain PAHs at a level 579 

of up to 0.1%. As a result, ELT recycled rubber can fail at complying with the limits set by 580 

Restrictions 50(5) and 50(9), and therefore cannot be used in several applications. Harmonised 581 

legislation would be preferable, as it would prevent the use of PAH-contaminated raw materials 582 

in the first place, thus allowing recycled rubber to be used in a wider range of markets”. In this 583 

case, though the original reason for restricting the content of PAHs is related to chemical safety, 584 

its content in carbon black affects the quality of secondary raw materials that are outputs of ELT 585 

management, affecting the ESPR Article 5(1)(m) aspect recyclability. It should be considered if 586 

to initiate an amendment of REACH entry 50 to address this problem or if a restriction could be 587 

introduced as a performance requirement under ESPR due to the relevance of recyclability.  588 

As explained in the Task 4 report, rubber additives and their transformation products (RATPs) 589 

have become emerging pollutants of concern due to a recent discovery that N-(1,3-590 

dimethylbutyl)-N'-phenyl-p-phenylenediamine quinone (6PPD-Q), which is a transformation 591 

product of N-(1,3-dimethylbutyl)-N′-phenyl-p-phenylenediamine (6PPD), is associated with the 592 

acute mortality of adult Oncorhynchus kisutch during substantial rainfall events. 6PPD is used in 593 

tyres due to its antioxidant and antiozonant effects which slow the aging process of rubber. The 594 

restriction of 6PPD is being considered under REACH. Though exchange with a material producer 595 

suggests that substitutes are market ready such as cyclohexyl‑cyclohexyl‑p‑phenylenediamine 596 

(CCPD) it seems, the latter is understood not to be a drop-in substitute, requiring further efforts 597 

in compound development. Exchanges with tyre manufacturers also suggest that the 598 

substitution of 6PPD is not expected in the short term based on the experience with other 599 

substances that has taken up to 15 years in some instances. 600 

Diphenyl guanidine (DPG) is a secondary accelerator widely used in tyre rubber, during the 601 

vulcanisation process it can form nitrosamines including in some case nitrosodiphenylamine 602 

(NDPhA) which is a carcinogenic nitrosamine. Though this derivative is not stable, it can trigger 603 

REACH Annex XVII Entry 28–30 limits due to worker exposure concerns. While DPG is not on the 604 

SVHC candidate list as of yet, some stakeholders are concerned that this could change in the 605 

future. It is not completely clear if this substance disrupts the waste management of tyres. 606 

A few stakeholders referred to tyres reinforced with aramid fibres that cannot be recycled as 607 

the aramid fibres cannot be cut by the shredder blades, however further information was not 608 

provided in the last consultation efforts. 609 
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Lithium batteries used in TPMS have also been raised as a problematic component that is 610 

sometimes left in the tyre and damages shredders. Nonetheless, from exchange with 611 

stakeholders, it is understood that tyres are rarely designed with sensors that include batteries. 612 

Rather the batteries said to be included in TPMS systems that are attached to the tyre valve, on 613 

a strap on rim or in a container (glued on the innerliner of the tyre) and to be removeable before 614 

the tyre is sent to shredding. 615 

6. Considerations on information and performance 616 

requirements 617 

6.1. Information requirements 618 

Article 7 of the ESPR mandates that any product containing a Substance of Concern must be 619 

accompanied by standardised information covering: the exact name or numerical identifier of 620 

each substance; its precise location within the product; the concentration (or concentration 621 

range/maximum value) at the product, component, or spare-part level; clear instructions for 622 

safe use; and guidance on environmentally sound end-of-life treatment. Drawing on stakeholder 623 

consultations, literature, and draft JRC guidance, this section explores the specific concentration 624 

thresholds, exemptions, and implementation timeline to be applied to information 625 

requirements for tyres. 626 

Multiple stakeholders suggest introducing information requirements only for substances that 627 

are actually in the final product. This is explained in particular due to the large volumes of 628 

imported tyres for which verification of use of other substances is expected to be difficult, 629 

potentially creating an unfair playing field. Some stakeholders go a step further and propose to 630 

only obligate the reporting on such substances when they are also acknowledged to be an Article 631 

2(27)(d) substance. The latter approach is understood not to be in line with ESPR which sets out 632 

an obligatory monitoring for all substances identified in relation to Article 2(27)(a-d) unless this 633 

can be justified, e.g. for reasons such as practicality, proprietary information etc. 634 

From exchange with stakeholders, it could be understood that though it is possible to provide 635 

data on the contents of various substances, specifying data on exact location and concentration 636 

or amounts is not always as straightforward. This is related to the variations in the composition 637 

of a specific tyre model which is in part related to the nature of tyre compositions as well as to 638 

the sourcing of raw materials. Though manufacturers will have a specific recipe for each tyre 639 

model, the composition in practice is not just a result of the combination of various materials in 640 

each tyre component. The nature of manufacture in this case is that the materials of which a 641 

specific tyre part consists of are mixed, in the production process and undergo various reactions. 642 

Some of these reactions may continue also beyond the manufacture of the tyre (affected also 643 

by environmental conditions) changing the composition of the tyre also during the use phase. 644 

The use of a substance as part of a raw material is thus not a guarantee that it shall be contained 645 

in the final product in the locations and quantities in which it has been initially included. 646 

Concentrations may vary over time and in some cases, substances transform into other 647 

substances, making an exhaustive identification of contained substances an impossible task. 648 
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To demonstrate the latter, an example of the curing process was given at which stage mineral 649 

sulphur almost disappears through the reaction with the elastomer and included chemical 650 

accelerators in parallel to the vulcanisation process and the appearance of the sulfurised 651 

elastomers. Similarly, silane is coupled with silica to improve its bonding with rubber polymers 652 

and will irreversibly integrate into the silica or react with it. Such chemical reactions are not 653 

sufficiently quantified in the literature and thus the final substances and concentrations 654 

contained in the final product are not predictable. After the curing process, rubber compounds 655 

continue to evolve due to material aging and conditions of use, affecting the concentrations of 656 

included substances and in some cases also their localisation (e.g., antioxidants migrate to the 657 

surface, protecting the tyre throughout its lifetime, sulphur bonds evolve due to thermal 658 

conditions). Tyre wear will also cause the tyre weight to change as the outer tread is subject to 659 

abrasion, further affecting the composition of the tyre at EoL. Furthermore, for substances with 660 

degradation products like 6PPD, predicting the degradation products, their concentration and 661 

localisation in the tyre is not possible as the process is dependent on environmental conditions 662 

(sun, water, ozone, temperature, etc.), meaning that composition shall vary between product 663 

to product of a given model. 664 

Finally, deriving the substance composition of a tyre through measurement after it is 665 

manufactured is not a simple task, as neither methods to predict the evolution of substances 666 

nor analytical techniques are sufficiently available, not to mention that measuring each and 667 

every substance and its localisation is not pragmatic for a product like a tyre that can include 668 

hundreds of substances and cannot be disassembled for the purpose of analytics like an 669 

electronic devices. To clarify the administrative burden that is associated with the monitoring of 670 

substances, one stakeholder explained that once a substance is determined to be used in a tyre 671 

model, providing information would require listing all raw materials as well as the concentration 672 

of the substance when the latter is above the specified threshold. This would be followed by 673 

listing all rubber compounds in which these raw materials are used as well as the concentration 674 

of the material. Subsequently and based on the concentrations, the expected concentration 675 

would need to be calculated for each instance of use and for each relevant tyre model the 676 

maximum amount of substance that could be present per tyre would be derived. To ensure 677 

precision, for each given model, this would then be followed by analytical work on a unit of that 678 

model to allow adjusting the substances and concentrations before data is provided to 679 

stakeholders (e.g., through a DPP).  680 

Assuming that a substance is used in rubber clarifies how complex this exercise is. As various 681 

elastomers are produced for use in different rubber compounds, a substance with an 682 

information requirement could potentially be used in a few tens of different elastomers. In turn, 683 

these elastomers, together with other chemicals, would be used in over 1000 different rubber 684 

compounds which could then be used in a large number of tyre models of a single manufacturer. 685 

In each of these cases, the manufacturer would need to follow the “trail of use”, singling out the 686 

concentrations and deriving the expected amounts contained in the final product. If this is then 687 

coupled with analytical work, aside from the time needed to derive and document all instances 688 

of use for a single substance, additional costs for analytical testing would then also be needed. 689 

Some manufacturers thus propose at this stage to limit information requirements to a 690 

declaration requirement applying to all SVHC present in the tyre at a concentration above 0.1% 691 

weight/weight which is aligned with the obligations in Article 33 of the REACH Regulation. 692 
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AGIR, the national association Act for the Environment, recently analysed the chemical 693 

composition of car tyres from 6 major brands represented in the European market to learn of 694 

the potential pollutants that reach the environment through abrasion related microplastic 695 

emissions. Their analysis identified 785 substances contained in tyres which pose serious risks 696 

to health and the environment when emitted to the environment, of these:(AGIR, 2026) 697 

• 237 are said to have a long-term harmful effect on ecosystems; 698 

• 85 are potentially fatal if ingested and entering the respiratory tract; 699 

• 112 are carcinogenic, mutagenic, or reprotoxic (CMR) substances; and 700 

• There are dozens of substances considered fatal if ingested, inhaled, or absorbed 701 

through skin contact. 702 

AGIR thus calls for more transparency in relation to the substance contents of tyres. Initially, in 703 

2024, Agir published a first study on tyre abrasiveness, showing that tested tyres lost between 704 

65 and 151 milligrams of rubber per kilometer traveled, in the form of micro- and nanoparticles. 705 

In France alone they estimated that this represents more than 50,000 tonnes of rubber particles 706 

and additives released into the environment each year. (AGIR, 2026)  707 

A few substance and substance groups were highlighted in a summary of the AGIR report. 708 

Nonetheless the list is understood to be inexhaustive and it is also clarified that while some 709 

substances in these groups pose a high toxicity others do not: (AGIR, 2026) 710 

• Polycyclic aromatic hydrocarbons (PAHs) are substances with a particularly stable cyclic 711 

structure that are often highly toxic to human health. Many of these substances are 712 

classified as carcinogenic, mutagenic, and/or reprotoxic (CMR), in addition to posing 713 

other serious risks to human health and the environment. PAHs represent 40% to 60% 714 

of the organic compounds identified in tyres. 715 

• Alkanes, alkenes, alkynes, and their cyclic forms (AAA-C) pose the main risks of mucous 716 

membrane irritation and organ damage, in addition to environmental risks, and 717 

represent 33% to 50% of the organic compounds in tyres.  718 

• Acids and alcohols are primarily responsible for environmental damage and represent 719 

10% or less of the identified molecules. 720 

• Benzene is a compound found in tyres, which, through abrasion, generates toxic 721 

ultrafine particles containing, in addition to benzene, a mixture of substances that are 722 

dangerous to the body. 723 

• 6PPD is an organic compound added to tyres to prevent their degradation by ozone and 724 

extend their lifespan. But once released into the environment by tyre microparticles, it 725 

transforms into 6PPD-quinone (6PPDQ), a molecule now identified as highly toxic to 726 

aquatic life, with long-term effects (H400, H410). Since 2020, scientific studies have 727 

shown that this substance causes mass die-offs of salmon exposed to urban runoff and 728 

highways in the United States. All the tyres tested in the AGIR study contained 1,4-729 

benzenediamine, N-(1,3-dimethylbutyl)-N′-phenyl, more commonly known as 6PPD, 730 

demonstrating its widespread presence. This substance is already the subject of a 731 

restriction assessment under the REACH Regulation. 732 

To conclude, whereas it is clear that tyres contain multiple SoC about which stakeholders and in 733 

particular waste management operators should be informed, the level of granularity necessary 734 

is observed differently by the various stakeholders. While the ESPR mandates the provision of 735 

information about all substances falling under Article 27(2)(a-d) definitions, the consultants can 736 
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follow that detailed information including not just the identification of the substance but also 737 

its localisation and concentration could create a significant administrative burden.  738 

For the most part the consultants agree that at the first stage, manufacturers should be obliged 739 

to provide information on the contents of substances above a certain threshold in a specific tyre 740 

model. While various stakeholders suggest limiting this to REACH SVHC candidate substances, in 741 

the consultant’s opinion POPs Regulation substances should also be included in the list of 742 

substances with information requirements due to their relevance to waste management. This is 743 

all the more so warranted considering that at present it seems that only a single POPs substance 744 

group is relevant to the tyres product group, though probably no longer in use in manufacture 745 

of new tyres. In addition, for SoC that fall into the Article 27(2)(d) category, specific information 746 

requirements are to be considered and shall be discussed in section 6.2.4 in more detail.  747 

Once the information is available and waste management operators collect experience as to 748 

how it is used and the added value of having more specific data on concentrations and 749 

localisations for certain substances, the level of granulation could be extended in a second stage 750 

(i.e., once ESPR legislation for tyres is reviewed) for substances where this is expected to have a 751 

positive impact on waste management.   752 

6.2. Threshold for information requirements 753 

The tracking thresholds proposed in this section are based on draft JRC guidance and trigger the 754 

information requirement obligation. If a SoC falls into multiple categories (for example, Article 755 

2(27)(a) and 2(27)(b)), the most conservative (i.e. lowest) threshold should be applied. All 756 

included thresholds for tracking in this section apply to the IAS in the final product (including 757 

components and spare parts. 758 

To avoid disproportionate data generation, many stakeholders suggest aligning the cut-off value 759 

for reporting on SoCs of the types addressed under Article 2(27)(a)-2(27)(c) with other policy, 760 

namely with reporting thresholds used for safety data sheets and those prescribed in the REACH 761 

Regulation.  762 

6.2.1. Art. 2(27)(a) substances  763 

The largest share of SoCs identified in the consultation and literature for this product group fall 764 

under Annex XIV candidate list SVHCs. For these substances, the 0.1% w/w threshold and REACH 765 

Art. 33(1) disclosure requirements should guide threshold-setting. Though ESPR would warrant 766 

the provision of concentration and localisation for each substance when contained in a certain 767 

tyre model, this could substantially increase the administrative burden for stakeholders. As 768 

explained above, at this stage it is thus suggested to only require provision of information if each 769 

of these substances is present above the 0.1% threshold or not, unless stricter requirements are 770 

specified for one of the other SoC categories addressed in the next sections.  771 



Preparatory Study and Impact Assessment support study on tyres 

62 

6.2.2. Art. 2(27)(b) substances 772 

For SoCs falling under Article 2(27)(b) in products classified as articles, a generic concentration 773 

threshold equal to the cut-off values in Table 1.5.1 of Section 1.5.3 (“General guidance for 774 

compiling safety data sheets”) of the Globally Harmonised System (GHS) has been 775 

contemplated. These cut-offs define the minimum concentration at which a hazardous 776 

constituent must be disclosed in any GHS-compliant Safety Data Sheet worldwide. Where a 777 

relevant hazard class or category is absent from Table 1.5.1 but appears in Annex I of the CLP 778 

Regulation with a generic concentration limit (GCL) for mixtures, the lowest GCL that would 779 

classify the mixture into the most severe category of that hazard class could be used as a 780 

conservative proxy. Additionally, for the following hazard classes (introduced in 2022) the GCLs 781 

from the Delegated regulation (EU) 2023/707 could be used: 782 

• (iv) endocrine disruption for human health categories 1 and 2 (Table 3.11.2) 783 

• (v) endocrine disruption for the environment categories 1 and 2 (Table 4.2.2) 784 

• (vi) persistent, mobile and toxic or very persistent, very mobile properties (PMT or 785 

vPvM, Art. 4 (4)(3)) 786 

• (vii) persistent, bioaccumulative and toxic or very persistent, very bioaccumulative 787 

properties (PBT or vPvB, Art. 4 (3)(3)) 788 

Though ESPR would warrant information requirements for such substances, the consultants fear 789 

that this could significantly increase the burden of compliance without resulting in an immediate 790 

benefit. Provision of such data would ease identification by waste management operators of 791 

such substances in tyres once there is a decision to take regulatory action against the use of a 792 

substance in the future. Nonetheless, the consultants are concerned that provision of such data 793 

would create a significant administrative burden without delivering benefits in most cases. An 794 

alternative would be to require manufacturers to provide data on such substances retroactively 795 

in the case of identification as an SVHC on the candidate list or other regulatory action that 796 

would prohibit or limit use in the future. As manufacturers are expected to internally document 797 

the use of these substances through the documentation of tyre recipes, retroactive provision 798 

within a short timeframe is assumed to be feasible. 799 

Stakeholder questions 
1. Would it be practical for information on SoCs covered by Article 27(2)(b) to be 

provided retroactively within 6 months of a substance being subjected to EU 
regulatory action that would limit the substances’ usability in tyres? 

2. In the latter case, would the indication of use above the threshold of 0.1% w/w be 
sufficient as a general obligation? 

6.2.3. Art. 2(27)(c) substances 800 

For persistent organic pollutants (POPs) covered by Article 2(27)(c), a 0.1 % w/w threshold is 801 

proposed based on the guidance, treating them as SVHCs on the REACH Candidate List, unless 802 

the POPS Regulation specifies a stricter threshold. This harmonised threshold streamlines 803 

compliance, ensures consistent notification criteria across both SVHCs and restricted POPs. 804 

Currently, only SCCPs have been identified by stakeholders as substances used in tyre 805 

manufacture. Nonetheless, it is assumed that due to the listing of this substance group in the 806 
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POPs Regulation (and in the Stockholm Convention) that it is no longer used in the manufacture 807 

of tyres intentionally and not contained in tyres at levels above the 0.15% threshold specified in 808 

the POPs Regulation annex I. Substitution is assumed to have taken place. Though in theory 809 

there may still be tyres in the EU stock placed on the market before 2012, their amount is 810 

expected to be negligible considering the average lifetimes of tyres. 811 

Information requirements should address substances in the POPs Regulation as a precaution at 812 

a threshold of 0.1% unless the Regulation specifies stricter thresholds. 813 

6.2.4. Art. 2(27)(d) substances 814 

A generic threshold of 0.1 % w/w is likewise proposed for SoC that fall under Article 2(27)(d), 815 

namely those substances whose presence can negatively affect reuse and recycling, unless 816 

otherwise specified in Table 6-1 below. Without any information requirement, future data 817 

collection on these SoCs would remain severely constrained. Adopting the 0.1 % w/w threshold 818 

used for SVHCs and POPs provides a clear, uniform obligation, which covers the complete bill of 819 

materials, including all components. 820 

Table 6-1: Specific information requirements for Article 27(2)(d) SoC. 821 

Substance CAS  Proposed threshold 
Additional information 
requirements or comments 

Sealing material - sticky gel 
materials used in self-sealing 
tyres 

Unidentified 0.1% w/w 
Specific substances should be 
specified, if possible, for this 
category 

Polyurethane 9009-54-5 0.1% w/w 
Localisation and instructions for 
easy removal should be specified 

Chlorobutyl rubber 68081-82-3 
0.1% w/w 

In addition, chlorobutyl rich (≥3%) 
and chlorobutyl poor (<3%) 
should be specified 

Bromobutyl rubber 68441-14-5 

0.1% w/w 

In addition, bromobutyl rich 
(≥3%) and bromobutyl poor (<3%) 
should be specified if use of this 
substance is not restricted 

Zinc oxide 1314-13-2 0.1% w/w 
It should be considered to require 
the introduction of binding 
maximum content thresholds for 
Pb and Cd from ZnO suppliers 

Cadmium oxide 1306-19-0 0.1% w/w 

Lead and lead compounds 
7439-92-1 
68411-78-9 
598-63-0 

0.1% w/w 

Silica 

7440-21-3 
7631-86-9 
(amorphous) 
112926-00-8 

0.1% w/w 
In addition, silica rich (≥5%) and 
silica poor (<5%) should be 
specified  

Poly Aromatic Hydrocarbons 
(PAH) 

50-32-8 
192-97-2 
56-55-3 
218-01-9 
205-99-2 
205-82-3 
207-08-9 
53-70-3 

0.1% w/w  
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Substance CAS  Proposed threshold 
Additional information 
requirements or comments 

N-(1,3-dimethylbutyl)-N′-
phenyl-p-phenylenediamine 
(6PPD) 

793-24-8 0.1% w/w  

Diphenyl guanidine (DPG) 102-06-7 0.1% w/w  

Poly(p‑phenylene 
terephthalamide (PPTA)  
 Poly(m‑phenylene 
isophthalamide) (PMIA)  

24938‑64‑5 
25035‑79‑8 

0.1% w/w  

Lithium battery related 
substances: 1,3-
propanesultone 
1, 2-dimethoxyethane; 
ethylene glycol dimethyl ether 
(EGDME) 
Decamethylcyclopentasiloxane 
1,3-propanesultone 
2-methyl-1-(4-
methylthiophenyl)-2-
morpholinopropan-1-one 
Potassium 1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-
sulphonate 

1120-71-4 
110-71-4 
97 541-02-6 
1120-71-4 
71868-10-5 
29420-49-3 

0.1% w/w 
Localisation and instructions for 
easy removal of the battery 
should be specified 

    

6.2.5. Information requirement exemptions and timelines 822 

Stakeholders expressed concerns over the administrative burden of collecting information for 823 

all Article 27(2)(a-d) substances and demonstrated the complexity of the data collection 824 

exercise. They suggested to limit information requirements to SoC that are present in the final 825 

product and covered by the SoC definitions of Article 2(27)(a, c and d). Some additional 826 

information requirements have further been suggested for 2(27)(d) SoCs. 827 

Regarding the SoC that must still be tracked under the information requirement, several 828 

approaches are possible, each with its own level of ambition and associated administrative 829 

burden. For example, from highest to lowest burden: 830 

• Highly ambitious scenario: All SoC listed in Art. 2(27)(a–d) present in the product would 831 

fall under the information requirement with the proposed thresholds (see previous 832 

chapters), with no exemptions. 833 

• Moderate ambition scenario: All Art. 2(27)(a,c and d) SoC would be tracked, requiring 834 

retroactive information on substances that are only in the scope of  2(27)(b) within 6 835 

months for any of these substances once it is subject to regulatory action that would 836 

restrict its use in tyres. 837 

• Limited ambition scenario: All SoC listed in Art. (a,c and d) present in the product would 838 

fall under the information requirement with a threshold of 0.1% w/w and no further 839 

information requirements. 840 

Given the complexity of tyres (each containing numerous material components composed of 841 

multiple constituents) a five-year implementation period after adoption of the delegated act 842 

would be warranted for each of the scenarios. This timeline would allow for: 843 
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• Year 1: Preliminary identification of substances present, including ones that have not 844 

been identified in this study. 845 

• Years 2–3: Collection of necessary information and initiation of contractual negotiations. 846 

• Years 4–5: Receipt of supplier data, management of any supplier non-compliance, 847 

organisation of information in accordance with Art. 7(a) of the ESPR and sharing via a 848 

Digital Product Passport and/or existing information channels (for instance technical 849 

product information).  850 

That said, before choosing an exemption approach for the information requirements under Art. 851 

7 of the ESPR, the impacts of each scenario and the proposed timeline must be assessed further 852 

in the impact assessment. 853 

6.3. Performance requirements 854 

As is also addressed under ESPR, multiple stakeholders request that the regulation of substances 855 

when purely motivated by chemical safety, should be addressed through the REACH Regulation 856 

and not under ESPR. The latter is suggested only to address cases where the sustainability 857 

aspects addressed in Article 5 are affected by the use of the substance in tyres. 858 

Though the SoC methodology requires looking into the end-of-life phase in the form of 859 

substances contained in recycling outputs, this is not straightforward for tyres. Though current 860 

recycling practices result in various outputs, currently only small amounts of these are used as 861 

recycled content in the manufacture of new tyres. Furthermore, this aspect is understood by 862 

the consultant to be addressed through reference to substances present in tyres that have been 863 

identified to hinder recyclability and/or to hinder the quality of outputs of recycling processes. 864 

Though such substances were considered to some degree in the SoC inventory, they are not 865 

addressed in relation to the EoL phase beyond that compilation. 866 

Several substances have been identified as falling under the category defined in Article 27(2)(d), 867 

sometimes also being in other SoC categories. For these substances, ESPR enables considering 868 

additional performance requirements in certain cases, potentially restricting the use of such 869 

substances where substitutes exist and can be applied. Within this group, two sub-groups can 870 

be identified: 871 

• Those substances for which the main reasoning for restrictions is on grounds of chemical 872 

safety, in particular where regulatory action is already under consideration under 873 

REACH: 874 
o Poly Aromatic Hydrocarbons (PAH): the REACH annex XVII restriction should be revised 875 

to also apply to carbon black; 876 
o N-(1,3-dimethylbutyl)-N′-phenyl-p-phenylenediamine (6PPD): a REACH 877 

restriction is under consideration and should not be pursued under ESPR; 878 

o Diphenyl guanidine (DPG): expectations exist that regulatory action shall be 879 

considered under REACH. The main reason is chemical safety and it is not yet 880 

clear if waste management is disrupted or not. 881 

• Those for which the main reasoning for restrictions is to facilitate tyre recycling and the 882 

quality of recycling output materials:  883 
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o Sticky gel sealing materials used in self-sealing tyres create damage to shredding 884 

equipment and also have a negative effect on recycling output materials. 885 

Though a prohibition of use is under consideration, this could only be associated 886 

to SoC if the substances could be identified. Alternatively, a ban on self-sealing 887 

tyres should be considered. This is recommended due to the understanding that 888 

run-flat tyres provide the same safety function without creating the operational 889 

and safety issues associated with self-sealing sealants, demonstrating that 890 

viable alternatives exist. 891 

o Chlorobutyl rubber and bromobutyl rubber are both used in inner liners of tyres 892 

and associated with corrosion damage during the pyrolysis process as well as 893 

affecting the quality of TPO as a feedstock for material re-use. Bromobutyl has 894 

been referred to as more problematic than chlorobutyl and has been suggested 895 

to be restricted for use by some stakeholders. It was also suggested to limit the 896 

use of chlorobutyl as far as possible. As both substances have been stated to be 897 

used in amounts between 3-5%, it is suggested to set a maximum content for 898 

chlorobutyl at 3%, while prohibiting the use of bromobutyl. 899 

o To minimise the content of cadmium and lead compounds in tyres, it is 900 

proposed to introduce a binding maximum content threshold for Pb and Cd 901 

from ZnO suppliers. 902 

As explained by one stakeholder, various recycling methods vary in their tolerance to the 903 

presence of different substances. In this respect, where a substance is not used in all tyres and 904 

has only been identified as disruptive to some recycling practices, at this stage it is rather 905 

suggested to introduce information requirements to the substance to allow considering its 906 

presence in the sorting and preparation of tyre batches for different recycling routes. In addition, 907 

multiple stakeholders refer to the constant development of recycling technologies and 908 

emphasise the need to review the lists of substances for which information and/or performance 909 

requirements exist from time to time. Such a review would be expected and is also 910 

recommended to take place periodically each time the ESPR Regulation is reviewed.  911 
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7. Conclusions 912 

This report aims to identify and assess SoC in tyres under the ESPR. A stakeholder consultation 913 

(June–September 2025) confirmed that most intentionally added chemicals in these appliances 914 

are already SVHCs under REACH and exceed the 0.1% w/w threshold, triggering existing 915 

disclosure requirements. Only one POP group of substances was found as well as a number of 916 

substances that disrupt waste management and substances of relevance to the CLP Regulation. 917 

The ESPR requires manufacturers of tyres to adhere to information requirements for all SoCs 918 

present in their products, resulting in tracking obligations concerning their identity, location, 919 

concentration, safe‐use instructions, and end-of-life treatment. To meet these obligations while 920 

avoiding a significant administrative burden, the following requirements are proposed for the 921 

various substance groups (see specific details in above chapters): 922 

• A 0.1 % w/w threshold for SVHCs (Art. 2(27)(a)), POPs (Art. 2(27)(c)) and Art. 2(27)(d) 923 

SoCs  in line with REACH Art. 33(1) threshold is proposed; 924 

• For some Art. 2(27)(d) SoCs, additional information requirements have been proposed 925 

• UN Globally Harmonised System (GHS) generic concentration limits (or, where absent, 926 

the lowest CLP GCLs) for hazard‐classed substances under Art. 2(27)(b), supplemented 927 

by the latest endocrine‐disruptor and PMT/PBT criteria should be documented by 928 

manufacturers however information on content should only be required retroactively 929 

should regulatory action be decided upon for one of these substance; and 930 

• For a few SoCs affecting circularity (Art. 2(27)(d)), performance requirements have been 931 

proposed. 932 

Because full-life-cycle IAS and NIAS data collection is time- and resource-intensive, the scope is 933 

limited to product-specific IAS present in the final product, also with the understanding that this 934 

should ensure a level playing field as verification of other substances for imported tyres is not 935 

ensured. Three implementation scenarios are proposed: 936 

• Ambitious: generic information requirements covering all SoCs without exemptions, 937 

including more specific information requirements for several 27(2)(d) substances and 938 

performance requirements for a few Article 27(2)(d) substances; 939 

• Intermediate: exemptions from information requirements for Article 27(2)(b) 940 

substances, generic information requirements for other SoCs and some specific 941 

information requirements for Article 27(2)(d) and performance requirements for a few 942 

Article 27(2)(d) substances;   943 

• Limited: tracking only Art. 2(27)(a, c and d) substances with a generic threshold of 0.1% 944 

w/w for all SoCs affected. 945 

A five-year roll-out is recommended across all scenarios to allow for supplier engagement, data 946 

gathering, and Digital Product Passport integration. An assessment of feasibility and 947 

administrative burden should be undertaken as part of the impact assessment. 948 
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