
© Fraunhofer IZM

27/04/2020 Environmental and Reliability Engineering

EEE Substance Inventory

Identification and Prioritisation of Substances for Inclusion in the List of 
Restricted Substances (Annex II) under the RoHS 2 Directive

Christian Clemm

Environmental & Reliability Engineering 
Fraunhofer-Institute for Reliability and Microintegration
Gustav-Meyer-Allee 25, 13355 Berlin, Germany

Phone: +49 30 46403-7983
Email: christian.clemm@izm.fraunhofer.de

Dr. Otmar Deubzer

Environmental & Reliability Engineering 
Fraunhofer-Institute for Reliability and Microintegration
Gustav-Meyer-Allee 25, 13355 Berlin, Germany

Phone: +49 30 46403-157
Email: otmar.deubzer@izm.fraunhofer.de



© Fraunhofer IZM

27/04/2020 Environmental and Reliability Engineering

Outline

 Goal and method

 Stakeholder process

 Actions taken since the last stakeholder consultation

 Results and discussion

 Discussion (15 mins)



© Fraunhofer IZM

27/04/2020 Environmental and Reliability Engineering

Goal and method

 Goal: Identification and prioritisation of substances for a detailed assessment for the 
inclusion in Annex II under the RoHS Directive (list of restricted substances)

 Inventory of substances with hazardous properties in EEE that are prioritized for a 
detailed assessment for a restriction under RoHS Annex II

 Method: Following Part I and II of the methodology manual to:

 Create/update an inventory of substances in EEE from a range of sources (incl. REACH 
registered substances; IEC 62474 declarable substances DB; studies and reports) (Part I)

 Research and list relevant attributes of each substance (status under RoHS, REACH, and 
other EU legislation; hazardous properties; volumes of use in EEE; etc.) (Part I)

 Prioritise substances according to defined criteria (Part II) 1
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Goal and method

1

 Additional criterion: Substances that are listed on Annex XIV or XVII of REACH, or are 
proposed for inclusion, are also prioritised
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Stakeholder process

 3 stakeholder consultations were held with relevance to the substance inventory*

 2018 Consultation 2: EEE substance inventory

 2019 Consultation 3: Pre-prioritised substance inventory

 2019 Consultation 4: Prioritised shortlist

 Information was requested on

 Additional substances that are used in EEE but were not yet included in the inventory

 Information on the usage of substances in the EU (presence in EEE, applications, volumes of use, use as 
nanomaterial) in general and in EEE; additive or reactive use, substitution

 Evidence that would change the priority group for listed substances

 Evidence that a substance has known impacts according to RoHS Article 6(1)(a-c)

 Contributions were received from 18 stakeholders in total (mostly associations, a few individual companies)*
1

*Available at: https://rohs.exemptions.oeko.info/index.php?id=288
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Actions taken since the last stakeholder consultation

 Addition of 3 substances that were falsely eliminated from the list in a previous step:

 Di-"isodecyl" phthalate (DIDP) (CAS Nr.: 26761-40-0)

 Di-"isononyl" phthalate (DINP) (CAS Nr.: 28553-12-0)

 Di-n-octyl phthalate (DnOP) (CAS Nr.: 117-84-0)

 Removal of 1 substance that was previously falsely indicated for use as nanomaterial in EEE:

 reaction mass of 2-ethylhexyl 10-ethyl-4,4-dioctyl-7-oxo-8-oxa-3,5-dithia-4-stannatetradecanoate 
and 2-ethylhexyl 10-ethyl-4-[[2-[(2-ethylhexyl)oxy]-2-oxoethyl]thio]-4-octyl-7-oxo-8-oxa-3,5-dithia-
4-stannatetradecanoate (reaction mass of DOTE and MOTE)

 Sorting of the 44 substances with the highest priority into 5 clusters
2
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Results

 Prioritised substance inventory (spreadsheet, 2 tabs)

7

 Report (draft version*)

*Available at: https://rohs.exemptions.oeko.info/index.php?id=341

Sorting of prioritised substances Substance identity Known uses Volumes of use in the EU REACh status Hazard Waste / use phase / comments

Sorting clusters Rationale CAS No EC No Name Category Main function / use Uses (General) Uses in EEE Substitute for other  

substance with 

relevance to RoHS (this 

list, Annex II substances, 

substances under 

assessment)

Stakeholder comments 

on presence in EEE

General use Use in EEE Criterion B: 

High volumes of 

use and/or used 

as nanomaterial in 

EEE 

SVHC REACh 

Annex XIV

REACh 

Annex XVII

Criterion A 

Refinement: 

Listed on REACh 

Annex XIV or XVII, 

or proposed for 

listing

Human Health 

Hazard

Environmental 

Hazard

Criterion A: 

Hazard group

Stakholder comments on possible 

use phase / waste management 

impacts acc. to RoHS Art. 6(1); other 

comments received

- highest hazard group

- high volume of use 7440-02-0 231-111-4 Nickel Metal compound NA This substance is used in the following products: metals, metal surface treatment products, welding & soldering products and pH regulators and water treatment products. It is used in stainless steel, plating. 
Nickel is used for the manufacture of metals, chemicals, fabricated metal products, machinery and vehicles and electrical, electronic and optical equipment.
The main application of nickel is in the production of stainless steel (70 % of its first use globally). As an alloying element, nickel enhances properties of stainless steel such as formability, weldability and ductility, while increasing corrosion resistance.Nickel is used in alloys and electroplated coatings. It can be found in complex articles like electrical batteries and accumulators. Examples of uses include ear buds (headphone), mobile phones, and lithium-ion batteries. 

Nickel is found in the electrodes and terminals of the majority of electrical and electronic components (e.g. Semiconductors, MLCCs, chip type resistors and coils etc.) and is therefore used in a wide range of complex articles, machinery and most electrical and electronic equipment. This substance is manufactured and/or imported in the European Economic Area in 100 000+ tonnes per year.

Projected data: 80.000 t/a in EEE in EU-28 in 2020High volume X Group I - Group I Already restricted under REACh in articles intended to come into direct and prolonged contact with the skin, incl. EEE

- highest hazard group

- use as nanomaterial in EEE 1313-99-1 215-215-7 Nickel monoxide Metal compound NA This substance is used in the following products: metal surface treatment products, metals, pH regulators and water treatment products and laboratory chemicals. 
This substance is used for the manufacture of: chemicals, mineral products (e.g. plasters, cement), metals and electrical, electronic and optical equipment. 
It has been reported to be used as pigment mainly in glass, ceramics, porcelain enamels.Nickel monoxide ist used in electrodes of batteries and fuel cells. It has also been reported to be used in the automotive secor in ceramics, high temperature sensors, electrical coils throttle bodies, and pump units.This substance is manufactured and/or imported in the European Economic Area in 1 000 - 10 000 tonnes per year. n.d.i. Nano X Group I Group III Group I Already restricted under REACh in articles intended to come into direct and prolonged contact with the skin, incl. EEE

- highest hazard group

- use as nanomaterial in EEE 1314-13-2 215-222-5 Zinc oxide Metal compound NA This substance is used in the following products: pH regulators and water treatment products, coating products, polymers, metal surface treatment products and fillers, putties, plasters, modelling clay. 
This substance is used for the manufacture of: chemicals, mineral products (e.g. plasters, cement), electrical, electronic and optical equipment, pulp, paper and paper products and plastic products. 

Zinc oxide is further used as fungicide, herbicide, bacteriostat, dermatologic agents, sunscreening agents, pigment, vulcanization activator and accelerator, cosmetics, floor covering, fabrics, lubricants, plastics, and rayon manufacture, electrical insulation, vacuum fluorescence displays.

In automotive, it has also been reported to be used in seals, gaskets, hoses, connectors, electrical and vibration isolators, and o-rings.Zinc oxide is used in EEE as pigment, vulcanization activator and accelerator, plastics, electrical insulation, vacuum fluorescence displays,  lithium-ion batteries, release agent and inert filler material in gaskets and isolators.Some stakeholders reported it would not be used in EEE, while others stated that is is used.This substance is manufactured and/or imported in the European Economic Area in 100 000 - 1 000 000 tonnes per year. n.d.i. Nano Group I - Group I

- highest hazard group

- potential substitute for MCCPs 25155-23-1 246-677-8 Trixylyl phosphate (TXP) Additive - Flame RetardantFlame Retardant This substance is used in the following products: lubricants and greases, hydraulic fluids and metal working fluids, including cooling liquids in refrigerators, oil-based electric heaters; hydraulic liquids in automotive suspension, lubricants in motor oil and break fluids. 
This substance can be found in complex articles, with no release intended: vehicles and machinery, mechanical appliances and electrical/electronic products (e.g. computers, cameras, lamps, refrigerators, washing machines).
It is used as a plasticizer for vinyl resin, cellulose resin, natural and synthetic rubber. TXP may be used as a flame retardant and in lubricants and greases.This substance can be found in complex articles, with no release intended: vehicles and machinery, mechanical appliances and electrical/electronic products (e.g. computers, cameras, lamps, refrigerators, washing machines). It may be used in cooling liquids in refrigerators and in oil-based electric heaters. TXP may further be used as a flame retardant and in lubricants and greases.substitute for MCCPs (under assessment) This substance is manufactured and/or imported in the European Economic Area in 1+ tonnes per year. n.d.i. X X Group I - Group I

- highest hazard group

- potential substitute for DIDP 68515-42-4 271-084-6 1,2-Benzenedicarboxylic acid, di-C7-11-branched and linear alkyl esters (DHNUP)Additive - Plasticizer Plasticizer DHNUP is used in polyvinyl chlorides (PVC) and foam; automotive sealant; urethane, glass, and transmission adhesive; roof coatings, barrier coatings, exterior trim, and tarps; cement, caulk, and sealer; and high-end luggage. It is also used as plasticizer, dye, pigment, paint, ink, adhesive, lubricant.After 2006, the use of DHNUP is mainly in the plasticization of electrical and communication wire insulation, PVC, rubber, adhesives. Other relevant uses in EEE include: plasticizer, dye, pigment, paint, ink, adhesive.potential substitute for DIDP in PVC (also contained in cluster I a))Based on information from European manufacturers of phthalates and The European Council for Plasticisers and Intermediates (ECPI), the substance seems not (anymore) to be manufactured in the EU or imported to the EU. One EU-based producer of electrical cables reported the use of DHNUP in their production of certain cable types in amounts of 100-700 tonnes/year.X X X Group I - Group I

- potential substitute for DEHP, MCCPs, DIHP
28553-12-0 249-079-5 Di-"isononyl" phthalate (DINP)* Additive - Plasticizer Plasticizer DINP is a high molecular weight general purpose plasticiser added to PVC to impart flexibility, to be used in construction, industrial applications and durable goods. It is further used in smaller quantities in rubbers, adhesives, sealants, paints and lacquers and lubricants.Plasticizer for PVC, used as substitute for DEHPsubstitute for DEHP, MCCPs; potential substitute for DIHPNA* This substance is manufactured and/or imported in the European Economic Area in 100 000 - 1 000 000 tonnes per annumtonnes per year. n.d.i. X X - - Group IV

- potential substitute for DEHP, MCCPs
26761-40-0; 68515-49-1247-977-1; 271-091-4Di-"isodecyl" phthalate (DIDP)* Additive - Plasticizer Plasticizer DIDP is a common phthalate plasticiser, used primarily to soften Polyvinyl chloride (PVC). The typical content of DIDP in flexible PVC products is between 25 and 50% (w/w). It is typically used as a plasticiser for heat-resistant electrical cords, leather for car interiors, and PVC flooring.Used mainly as plasticizer in PVC in electrical cords, also lacquer coatings.substitute for DEHP, MCCPsNA* This substance is manufactured and/or imported in the European Economic Area in 100 000 - 1 000 000 tonnes per annumtonnes per year. n.d.i. X X - - Group V

- highest hazard group
3864-99-1 223-383-8 2,4-di-tert-butyl-6-(5-chlorobenzotriazol-2-yl)phenol (UV-327) Additive UV stabilizer Used as UV stabilizer for photosensitive chemicals and also as surface treatment, additive for plastics.UV stabilizer in plastics, paints, etc.potential substitute to UV-320/350 This substance is manufactured and/or imported in the USA in 10 - 45 tonnes per year. 

1.4 tonnes UV-327 were supplied in preparations per year in Denmark and 1.0 tonnes in Sweden (reporting year: 2010 each).n.d.i. X X - Group I Group I

- highest hazard group
36437-37-3 253-037-1 2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol (UV-350)Additive UV stabilizer Used as UV stabilizer in products to protect them from long-term degradation from the effects of UV exposure.UV stabilizer in plastics, paints, etc.potential substitute to UV-327/350 This substance is manufactured and/or imported in the USA in 10 - 45 tonnes per year. n.d.i. X X - Group I Group I

- potential substitute for UV-327/350
3846-71-7 223-346-6 2-benzotriazol-2-yl-4,6-di-tert-butylphenol (UV-320) Additive UV stabilizer Used in products to protect them from long-term degradation from the effects of UV exposure, particularly in adhesives, paints, printing inks, plastics, inked ribbons, putty, caulking or sealing fillers.UV-stabilizer in adhesives, printing inks, plastics, paints, inked ribbons.potential substitute to UV-327/350 This substance is expected to be manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year. n.d.i. X X - - Group IV

- potential substitute for UV-327/350
25973-55-1 247-384-8 2-(2H-benzotriazol-2-yl)-4,6-ditertpentylphenol (UV-328) Additive - Stabilizer UV stabilizer This substance is used in the following products: coating products, polymers, air care products, adhesives and sealants, lubricants and greases, polishes and waxes and washing & cleaning products. It has also been reported to be used as UV stabilizer.This substance has been reported to be used as UV stabilizer in plastics, paints, etc.potential substitute to UV-320/327/350 This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year. n.d.i. X X - - Group IV

- highest hazard group
131-18-0 205-017-9 Dipentyl phthalate (DPP) Additive - Plasticizer Plasticizer Plasticizer in PVC and nitrocellulose resin and rubber; in gunpowder, toys, cosmetics, medical devicesPlasticizer in PVC and nitrocellulose resin and rubber. n.d.i. n.d.i. X X X Group I Group I Group I

- highest hazard group
71888-89-6 276-158-1 1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, C7-rich = Diisoheptyl phthalate (DIHP)Additive - Plasticizer Plasticizer Diisoheptyl phthalate is a phthalate ester, which are mainly used as plasticizers, primarily used to soften polyvinyl chloride. They are found in a number of products, including glues, building materials, personal care products, detergents and surfactants, packaging, children's toys, paints, pharmaceuticals, food products, and textiles. They are also found in dye, pigment, paint, ink, adhesive, lubricant.Phthalates are widely used as plasticizer in insulating and jacket material of cables in different areas of electric power engineering e.g. power plants. Use has also been reported as dye, pigment in printing inks, paint, ink, adhesive.Manufacturers of phthalates in the EU have confirmed that DIHP is not produced within the EU. Whilst it cannot be ruled out that articles containing DIHP are imported from markets outside the EU, there is no information available to suggest that this occurs in practice.n.d.i. X X X Group I - Group I

- highest hazard group
68515-50-4 271-093-5 1,2-Benzenedicarboxylic acid, dihexyl ester, branched and linear (DIHP)Additive - Plasticizer Plasticizer This substance has been reported to be used as a plasticizer for certain plastics and rubbers. The substance has also been declared as a component in engine oil stabilizer on the US market and in automotive gear lubricant.Used as a plasticizer for certain plastics and rubbers. n.d.i. n.d.i. X X Group I - Group I

- highest hazard group
115-96-8 204-118-5 Tris(2-chloroethyl)phosphate (TCEP) Additive - Flame RetardantFlame retardant Mainly used as an additive plasticiser and viscosity regulator with flame retarding properties for foams, polyesters and other polymers (e.g. polyurethane, polyvinyl chloride and polyisocyanurate). It is used in plastics, textiles, adhesives, building insulation, coatings, paints and varnishes. The main industrial branches using TCEP are textiles, furniture and construction, as well as cars, railways and aircrafts.Flame retardant. Electronic devices or television sets may contain TCEP as it was used in plastic materials for EEE housings. Though these uses might be considered as “historical uses”, as they are not mentioned anymore in the information compilation of ECHA, the EEE stock still containing TCEP may still affect consumers as well as having possible impacts in waste treatment and recycling facilities.The current registration data indicates a tonnage band of 0-10 tonnes per annum. This is much less than has previously been reported and confirms the declining trend as pointed out by the previous study (10-100 t/a).n.d.i. X X X Group I Group I Group I

- potential substitute for TCEP
13674-87-8 237-159-2 Tris[2-chloro-1-(chloromethyl)ethyl] phosphate (TDCP) Additive - Flame RetardantFlame Retardant This substance is used in polymers and semiconductors, as flame retardant for housing, connectors, and package molding sealing.This substance is used in polymers and semiconductors, as flame retardant for housing, connectors, and package molding sealing.substitute for TCEP This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year. n.d.i. X Group III - Group III

- potential substitute for TCEP
13674-84-5 237-158-7 Tris(2-chloro-1-methylethyl) phosphate (TCCP) Additive - Flame RetardantFlame Retardant This substance is used in the following products: polymers, adhesives and sealants, coating products, laboratory chemicals and leather treatment products. 
It has been reported to be used as flame retardant for housing and connectors.This substance has been reported to be used as flame retardant for housing and connectors.substitute for TCEP This substance is manufactured and/or imported in the European Economic Area in 1 000 - 10 000 tonnes per year.n.d.i. X - - Group V

- highest hazard group
10043-35-3 233-139-2 Boric acid Additive - Flame RetardantFlame Retardant This substance is used in the following products: washing & cleaning products, anti-freeze products, heat transfer fluids, lubricants and greases, adhesives and sealants, laboratory chemicals, textile treatment products and dyes, water treatment chemicals and fillers, putties, plasters, modelling clay, and welding & soldering products. This substance can be found in complex articles, with no release intended: machinery, mechanical appliances and electrical/electronic products (e.g. computers, cameras, lamps, refrigerators, washing machines).

- Pharmaceuticals and Cosmetics: it is commonly used in contact lens solutions, eye disinfectants, vaginal remedies, baby powder, anti-aging preparations and similar external applications.
- Nutritional Supplements: over-the-counter nutritional supplements as a source of boron. 
- Flame Retardants: futons, mattresses, upholstered furniture, insulation, and gypsum board are common consumer items that use boric acid as a flame retardant. Plastics, textiles, specialty coatiWidely used in electroplating, manufacturing for electrolytes that operate below 100% cathode efficiency, as an effective buffer, extending the range and stabilising the operation of the electrolyte. It has been reported to be used in the manufacturing of glass, but does not remain in the final product. It has also been reported to be used as flame retardant. Boric acid has been reported to be used in computers, cameras, lamps, refrigerators, and washing machines.This substance is manufactured and/or imported in the European Economic Area in 100 000 - 1 000 000 tonnes per year. n.d.i. X X Group I - Group I

- highest hazard group
375-95-1 206-801-3 Perfluorononan-1-oic-acid (PFNA) Additive - Surfactant Surfactant It is used as a lubricating oil additive, surfactant for fire extinguishers, cleaning agent, textile finishing agent, polishing surfactant, and in liquid crystal display panels.

It is also a surfactant in the production of the fluoropolymer polyvinylidene fluoride (PVDF)Surfactant in the production of the fluoropolymer polyvinylidene fluoride (PVDF) which is used among others in sensor production. It has also been reported for use in liquid crystal display (LCD) panels.n.d.i. n.d.i. X X Group I Group I Group I

- highest hazard group
50-00-0 200-001-8 Formaldehyde Intermediate chemical Resins This substance is used in the following products: adhesives and sealants, coating products, fillers, putties, plasters, modelling clay, inks and toners, polymers, fuels, biocides (e.g. disinfectants, pest control products), polishes and waxes, washing & cleaning products and cosmetics and personal care products. 

This substance can also be found in products with material based on: plastic (e.g. food packaging and storage, toys, mobile phones) and wood (e.g. floors, furniture, toys).

It is also used in production of plastics, production of insulation, production of various types of resin.This substance can be found in complex articles: machinery, mechanical appliances, electrical/electronic products not covered by Waste Electrical and Electronic Equipment (WEEE) directive (e.g. large-scale stationary industrial tools). Consumer uses also include inks and toners. Formaldehyde has further been reported to be used as process chemical used to make resins, that may be present in EEE at low concentrations.This substance is manufactured and/or imported in the European Economic Area in 1 000 000+ tonnes per year. n.d.i. X X Group I - Group I ECHA published a draft dossier for restriction on this substance under REACH, in 30 Jan. 2019. As the proposed restriction currently does not include any exclusions based on its application, EEE will be covered by the proposed restriction when it meets the conditions for restriction.

- highest hazard group

- presence in EEE doubted 1303-96-4 603-411-9 Disodium tetraborate, anhydrous Additive - Flame RetardantFlame Retardant This substance is used in the following products: anti-freeze products, heat transfer fluids, lubricants and greases and washing & cleaning products; inks and toners, fertilisers, photo-chemicals, washing & cleaning products, coating products, biocides (e.g. disinfectants, pest control products) and laboratory chemicals.

Use is also indicated for e.g. machine wash liquids/detergents, automotive care products, paints and coating or adhesives, fragrances and air fresheners, flooring, furniture, toys, construction materials, curtains, foot-wear, leather products, paper and cardboard products, electronic equipment.

It is further been reported to be used in wood veneers/ pressed wooden panels as starch additive, flame retardant and stabilizer in aminoplastic resin, wood preservative.This substance is used in the following products: inks and toners, fertilisers, photo-chemicals, flame retardant and stabilizer in aminoplastic resin. Borates such as zinc borates are used in nano-form. The technology has been widely used in the fields in home electrical appliances and in the light industry where improved fire resistance is required.One stakeholder stated the presence in EEE would be very unlikely.This substance is manufactured and/or imported in the European Economic Area in 100 000 - 1 000 000 tonnes per year.n.d.i. X Group I - Group I

- highest hazard group

- presence in EEE doubted 1303-86-2 215-125-8 Diboron trioxide Additive - Flame RetardantFlame Retardant This substance is used in the following products: adhesives and sealants, laboratory chemicals, textile treatment products and dyes and water treatment chemicals. This substance can be found in complex articles, with no release intended: machinery, mechanical appliances and electrical/electronic products (e.g. computers, cameras, lamps, refrigerators, washing machines), electrical batteries and accumulators and vehicles. This substance can be found in products with material based on: stone, plaster, cement, glass or ceramic (e.g. dishes, pots/pans, food storage containers, construction and isolation material), fabrics, textiles and apparel (e.g. clothing, mattress, curtains or carpets, textile toys), rubber (e.g. tyres, shoes, toys), metal (e.g. cutlery, pots, toys, jewellery), leather (e.g. gloves, shoes, purses, furniture), paper (e.g. tissues, feminine hygiene products, nappies, books, magazines, wallpaper) and wood (e.g. floors, furniture, toys).

Diboron trioxide is also found in wood veneers, glass/fibeThis substance can be found in complex articles, with no release intended: machinery, mechanical appliances and electrical/electronic products (e.g. computers, cameras, lamps, refrigerators, washing machines), electrical batteries and accumulators and vehicles. In the field of electronic components, diboron trioxide (B2O3) is a substance which is widely used as a raw material for glass/ceramics of protective films, resistive bodies, electrodes, and others. It is used in glass/fiber optics, and ceramics - for industrial applications.Stakeholders have reported this substance would not be present in EEE.This substance is manufactured and/or imported in the European Economic Area in 1 000 - 10 000 tonnes per year. n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 335-76-2 206-400-3 Perfluorodecanoic acid (PFDA) Additive - Flame RetardantInsulation in certain electrical wires Used in automotive and aviation industries (hydraulic fluids, low-friction bearings and seals, and materials for car interiors), construction technology (paints and coating additives and glues), biocides (herbicides and pesticides), electronics (flame retardants, weather resistant coatings, and insulators), household products (wetting and cleaning agents, nonstick coatings, and components of cosmetic formulations), medical articles (stain and water repellents in surgical equipment, raw materials for implants), packaging materials (oil and grease repellent materials) and textiles (impregnating agents for fabrics, leather, and breathable membranes).

It is also used as a plasticizer, lubricant and corrosion inhibitor.Flame retardants, weather resistant coatings, and insulators, plasticizer and corrosion inhibitor.One stakeholder stated the presence in EEE would be very unlikely.n.d.i. n.d.i. X X Group I Group I Group I

- highest hazard group

- presence in EEE doubted 117-82-8 204-212-6 Bis(2-methoxyethyl) phthalate (DMEP) Additive - Plasticizer Plasticizer Plasticiser in the production of nitrocellulose, acetyl cellulose, polyvinyl acetate, polyvinyl chloride and polyvinylidene chloride intended for contact with food or drink. DMEP is giving these polymeric materials good light resistance. Further, it is used as a solvent. DMEP can improve the durability and toughness of cellulose acetate and can be used in “enamelled wire, film, high-strength varnish and adhesive. It can also be used in pesticide products internationally.

There is no information whether the substance is still in use in articles on the EU market.This substance has been reported to be widely used as plasticizer in insulating and jacket material of cables in different areas of electric power engineering e.g. power plants.One stakeholder stated that this substance is not used as plasticiser in EEE.n.d.i. n.d.i. X X X Group I - Group I

- highest hazard group

- presence in EEE doubted 85-42-7 201-604-9 Cyclohexane-1,2-dicarboxylic anhydride Additive - Curing agent Hardner This substance is used in the following products: coating products and polymers, such as: formulation of mixtures, hardener for epoxy resins, regulator for polymer processing, paints, Intermediate for alkyds, plasticizers, insect repellents, and rust inhibitors. Hardener for epoxy resins, in paints, and plasticizers. Substance not contained in EEE at or above threshold (IEC 62474)This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year. n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 548-62-9 208-953-6 [4-[4,4'-bis(dimethylamino)benzhydrylidene]cyclohexa-2,5-dien-1-ylidene]dimethylammonium chloride (Crystal Violet)Dyes, Pigments Pigment Also known as Crystal Violet, this substance is used in inks and toners. Other uses of this substance include color additives, leather dyeing and veterinary drug.It is used in toners, as well as color additives and broadly ink, as blue/black ink in printer cartridges. It has also be reported to be present in dye sintesitized solar cells. No EEE application identified (IEC 62474)This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year. n.d.i. X X Group III Group I Group I

- highest hazard group

- presence in EEE doubted 123-77-3 204-650-8 C,C'-azodi(formamide) = Diazene-1,2-dicarboxamide (C,C'-azodi(formamide)) (ADCA)Surfactant Foaming agent This substance is used in products such as laboratory chemicals and polymers. It is used as foaming agent, leavening agent, dough conditioner, maturing and bleaching agent in cereal flour, blowing and foaming agent for plastics.One specific example of use of this substance in EEE is in microphone tubes (cotton pad) of certain headsets.Substance not contained in EEE at or above threshold (IEC 62474); however has been reported for use in rubber, foam applications by one stakeholderThis substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year. n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 106-94-5 203-445-0 1-bromopropane (n-propyl bromide) Solvent Solvent This substance is used in washing & cleaning products. This substance is used for the manufacture of: chemicals, plastic products, fabricated metal products, electrical, electronic and optical equipment and machinery and vehicles.

Industrial and commercial uses of 1-bromopropane include: Intermediate in the manufacturing of organic, inorganic and agricultural chemicalsoSpray adhesives (foam cushions, furniture industry); Dry cleaning solvent (machine cleaning, spot cleaning); Degreaser (vapor, cold cleaning, aerosol); Computer, electronic and electrical product and equipment manufacturing; Fabricated metal product manufacturing; Aerospace maintenance cleaning
Mold cleaning and releasingo; Other uses (e.g. lubricant, refrigerant flush, cutting oils, insulation)

Consumer uses of 1-bromopropane include: Aerosol spray adhesivesoAerosol spot remover; Aerosol cleaner and degreaser (engine degreasing, brake cleaning, electronics cleaning); Other cleaners (e.g. coin cleaning, scissors cleaning); Other uses (e.g. luThe largest use of 1-BP is as a vapor degreaser for electronics and metal followed by use as a solvent in aerosol-applied adhesive in the manufacturing of foam cushions and laminates. It is also reported to be a mixture/reaction product, solvent for cleaning/degreasing.No EEE application identified (IEC 62474). Stakeholders have reported the main application of 1-BP to be as solvent, and the solvent is stated not to remain in the finished product Therefore it is doubted by stakeholders that this substance is present in the finished EEE. Stakeholders further suspect that this substance has been largely substituted due to its authorization status on REACh Annex XIV.This substance is manufactured and/or imported in the European Economic Area in 1 000 - 10 000 tonnes per year.n.d.i. X X X Group I - Group I As solvent is not only used in EE industry, measures under occupational safety legislation would be more appropriate as risk management to cover all the related  industry if there is serious concerns about substances in solvent.

- highest hazard group

- presence in EEE doubted 111-96-6 203-924-4 Bis(2-methoxyethyl) ether (Diglyme) Solvent Electrolyte This substance is used in laboratory chemicals, pharmaceuticals and polymers and electrical, electronic and optical equipment. This substance is used for the manufacture of: chemicals, plastic products and electrical, electronic and optical equipment. It is also present in electrolyte in lithium batteriesDiglyme is used in the manufacture of integrated circuit boards, primarily as a solvent for the photo resists. These are used as photosensitive materials for the coating of the wafer during microlithographicpatterning in the photo/apply process. 
Also used in sealed batteries as solvent of electrolytes (not included in RoHS), in electronic coatings as specialty thinner, in adhesives, and in syntactic foam for filling composite materials, in the production ofsemiconductor chips, and in automotive care products, lacquers, diesel fuels, for photolithography.Stakeholders have reported the main application of this substance to be as solvent, and the solvent is stated not to remain in the finished product Therefore it is doubted by stakeholders that this substance is present in the finished EEE.  Stakeholders further suspect that this substance has been largely substituted due to its authorization status on REACh Annex XIV.This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year.n.d.i. X X X Group I - Group I As solvent is not only used in EE industry, measures under occupational safety legislation would be more appropriate as risk management to cover all the related  industry if there is serious concerns about substances in solvent.

- highest hazard group

- presence in EEE doubted 68-12-2 200-679-5 N,N-dimethylformamide (DMF) Solvent Electrolyte DMF is used in the production of acrylic fibers and plastics. It is also used as carrier for inks and dyes in various printing and fiber-dying applications. DMF is widely used as a solvent, reagent and catalyst in the synthetic organic chemistry. It is also reported to be used as electrolyte in electrolytic capacitors rated for low temperature use to -55C.Used in production of high voltage capacitors, as well as in other applications such as in the electronic industry, mainly in the manufacture of printed circuit boards; in formulation of mixtures, as gas stabiliser in acetylene cylinders, in the production of medical devices (e.g. In Vitro Diagnostic Devices (IVD)). It is also used as electrolyte in electrolytic capacitors rated for low temperature use to -55C. It is also used as solvent.potential substitute for NMPStakeholders have reported that DMF is not present in EEE, due to its use as solvent, however, another stakeholder reportedits use in copper wires.This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year. n.d.i. X X Group I - Group I As solvent is not only used in EE industry, measures under occupational safety legislation would be more appropriate as risk management to cover all the related  industry if there is serious concerns about substances in solvent.

- highest hazard group

- presence in EEE doubted 872-50-4 212-828-1 1-methyl-2-pyrrolidinone (NMP) Solvent NA This substance is used in the following products: coating products, pH regulators, water treatment products, laboratory chemicals, polymers, metal surface treatment products, non-metal-surface treatment products, semiconductors, adhesives and sealants and washing & cleaning products. NMP is used as a solvent for the electronics industry and producers of printed circuit boards. Blends of the substance with common solvents are reportedly used for the cleaning and degreasing of single-crystal silicon wafers for integrated circuits. Further used as solvent in the manufacture of electrodes for batteries, including Li-ion batteries. However, efforts are underway to replace it with water in this application. It has also been reported to be used as solvent, rarely used in electrolytic capacitors.potential substitute for DMFSubstance not contained in EEE at or above threshold (IEC 62474)This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year. n.d.i. X X X Group I - Group I

- highest hazard group

- presence in EEE doubted 25550-51-0 247-094-1 Hexahydromethylphthalic anhydride (MHHPA) Additive Hardener for epoxy resins Used for the manufacture of: plastic products and rubber products, as well as for hardeners for epoxy resinsHardener for epoxy resins This substance does not remain in the resulted epoxy resin after the hardening reaction, except as an impurity, as it does not remain in the resulted epoxy resin after the hardening reaction.This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year.n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 19438-60-9 243-072-0 Hexahydro-4-methylphthalic anhydride Additive Hardener for epoxy resins Used as a hardener in polymers, epoxy resins. Manufacture of polyester, alkyd resins Plasticizers for thermoplastic polymers.Hardener for epoxy resins isomer of MHHPA This substance does not remain in the resulted epoxy resin after the hardening reaction, except as an impurity, as it does not remain in the resulted epoxy resin after the hardening reaction.This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year. n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 48122-14-1 256-356-4 Hexahydro-1-methylphthalic anhydride Additive Hardener for epoxy resins Hardener for epoxy resins Hardener for epoxy resins isomer of MHHPA This substance is not present in EEE, except as an impurity, as after the curing reaction, it becomes a structure of the epoxy resin and hardly remains in the final product.n.d.i. n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 57110-29-9 260-566-1 Hexahydro-3-methylphthalic anhydride Additive Hardener for epoxy resins Hardener for epoxy resins Hardener for epoxy resins isomer of MHHPA This substance is not present in EEE, except as an impurity, as it is a hardener for epoxy resin, and after the curing reaction, it becomes a structure of the epoxy resin and hardly remains in the final product.n.d.i. n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 127-19-5 204-826-4 N,N-dimethylacetamide (DMAC) Intermediate chemical NA It is used in the production of polyacrylonitrile and polyurethane based fibers, films and coatings as well as in laboratory chemicals production. It is also reportedly used in solvent for plastics, resins, gums, and electrolytes, catalyst and paint remover.In electronics, DMAC is used to produce polyimide films for new electronic fabrication applications as well as in consumer products. Residual contents of DMAC are below 1 %. Paper produced from DMAC fibres is widely used in two major end uses including: (i) insulation for electrical equipment applications in liquid and dry transformers, motors, and generators and (ii) structural composites. (wire insulation, film, ...). DMAC is also known to be used as solvent for plastics, resins and electrolytes. Substance not contained in EEE at or above threshold (IEC 62474)This substance is manufactured and/or imported in the European Economic Area in 1 000+ tonnes per year.

The total annual consumption of DMAC in the EU as process chemical and for formulation of mixtures is estimated at 11,000-19,000 tonnes per year.n.d.i. X X Group I - Group I

- highest hazard group

- presence in EEE doubted 1303-28-2 215-116-9 Diarsenic pentaoxide; 
Arsenic pentoxide; 
Arsenic oxide Intermediate chemical Byproduct  It is used in wood preservation, glass and glass products as intermediate, and intermediate for other arsenic compounds. The European glass industry trade association has suggested that the
substance is not used within Europe.A small amount of arsenic in lead alloys hardens them for use in batteries and cable sheathing. Very highly purified arsenic finds applications in semiconductor technology for diodes, lasers, and transistors.Stakeholders have reported this substance would not be present in EEE.An ECHA document from 2009 this substance in use in small quantities (< 10 t/y).n.d.i. X X X Group I Group I Group I

- highest hazard group

- presence in EEE doubted 1327-53-3 215-481-4 Diarsenic trioxide; 
Arsenic trioxide Intermediate chemical Byproduct  This substance is used in the following products: metals and semiconductors. It is used for the manufacture of: metals, chemicals and mineral products (e.g. plasters, cement), wood preservatives, pesticides and glass.This substance is used in the following products: metals and semiconductors. Other relevant EEE applications of the substance are: alloys for cable sheathing and the manufacture of high purity arsenic metal which is either used to manufacture gallium arsenide semiconductors or as a dopant to produce special qualities in silicon semiconductors. 
Diarsenic trioxide has been reported to be used in the manufacturing of gallium arsenide semiconductors.Stakeholders have reported this substance would not be contained in EEE as such.This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year. 

The use of 3000 tonnes per year in the EU were reported in the year 2009.n.d.i. X X X Group I Group I Group I

- lower hazard group
25973-55-1 247-384-8 2-(2H-benzotriazol-2-yl)-4,6-ditertpentylphenol (UV-328) Additive - Stabilizer Light Stabilizer This substance is used in the following products: coating products, polymers, air care products, adhesives and sealants, lubricants and greases, polishes and waxes and washing & cleaning products. It has also been reported to be used as UV stabilizer.This substance has been reported to be used as UV stabilizer in plastics, paints, etc.This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year. n.d.i. X X - - Group IV

- lower hazard group
68515-51-5 271-094-0 1,2-benzenedicarboxylic acid, di-C6-10-alkyl esters or mixed decyl and hexyl and octyl diestersSpecialty, Other Plasticisers, lubricants, adhesives, coatings, cable compounding, polymer foils, PVC compound coatings, paints, thinners, paint removers, fillers, putties, plasters, ink and toners, greases, release products, polymer preparations and compounds, and semiconductorsThis substance is used in the following products: polymers, coating products, fillers, putties, plasters, modelling clay, finger paints, inks and toners and lubricants, greases and semiconductors. 

This substance is used for the manufacture of: rubber products, plastic products, electrical, electronic and optical equipment and machinery and vehicles.This substance has been reported to be used in coatings, cable compounding and semiconductors. It is used as plasticiser in PVC, sealants, flexible adhesives and paints.This substance is manufactured and/or imported in the European Economic Area in 100 - 1000 tonnes per year. n.d.i. X X - - Group V

- lower hazard group

- presence in EEE doubted 2058-94-8 218-165-4 Henicosafluoroundecanoic acid (PFUnDA) Specialty, Other Insulation in certain electrical wires It is used in automotive and aviation industries (hydraulic fluids, low-friction bearings and seals, and materials for car interiors), construction technology (paints and coating additives and glues), biocides (herbicides and pesticides), electronics (flame retardants, weather resistant coatings, and insulators), household products (wetting and cleaning agents, nonstick coatings, and components of cosmetic formulations), medical articles (stain and water repellents in surgical equipment, raw materials for implants), and packaging materials (oil and grease repellent materials) and textiles (impregnating agents for fabrics, leather, and breathable membranes). It has been reported to be used as surfactant.This substance has been reported to be used in flame retardants, weather resistant coatings, and insulators.Substance not contained in EEE at or above threshold (IEC 62474); one stakeholder has stated the presence in EEE would be very unlikely, however traces may remain in polymers due to manufacturing.n.d.i. n.d.i. X X - - Group V

- lower hazard group

- presence in EEE doubted 376-06-7 206-803-4 Heptacosafluorotetradecanoic acid (PFTDA) Specialty, Other Insulation in certain electrical wires It is used in automotive and aviation industries (hydraulic fluids, low-friction bearings and seals, and materials for car interiors), construction technology (paints and coating additives and glues), biocides (herbicides and pesticides), electronics (flame retardants, weather resistant coatings, and insulators), household products (wetting and cleaning agents, nonstick coatings, and components of cosmetic formulations), medical articles (stain and water repellents in surgical equipment, raw materials for implants), and packaging materials (oil and grease repellent materials) and textiles (impregnating agents for fabrics, leather, and breathable membranes)This substance has been reported to be used in flame retardants, weather resistant coatings, and insulators. It has further been reported to be used as surfactant.Substance not contained in EEE at or above threshold (IEC 62474)n.d.i. n.d.i. X X - - Group V

- lower hazard group

- presence in EEE doubted 307-55-1 206-203-2 Tricosafluorododecanoic acid (PFDoDA) Specialty, Other Insulation in certain electrical wires It is used in automotive and aviation industries (hydraulic fluids, low-friction bearings and seals, and materials for car interiors), construction technology (paints and coating additives and glues), biocides (herbicides and pesticides), electronics (flame retardants, weather resistant coatings, and insulators), household products (wetting and cleaning agents, nonstick coatings, and components of cosmetic formulations), medical articles (stain and water repellents in surgical equipment, raw materials for implants), and packaging materials (oil and grease repellent materials) and textiles (impregnating agents for fabrics, leather, and breathable membranes)This substance has been reported to be used in flame retardants, weather resistant coatings, and insulators. It has further been reported to be used as surfactant.Substance not contained in EEE at or above threshold (IEC 62474)n.d.i. n.d.i. X X - - Group V

- lower hazard group

- presence in EEE doubted 72629-94-8 276-745-2 Perfluorotridecanoic acid Specialty, Other Insulation in certain electrical wires It is used in automotive and aviation industries (hydraulic fluids, low-friction bearings and seals, and materials for car interiors), construction technology (paints and coating additives and glues), biocides (herbicides and pesticides), electronics (flame retardants, weather resistant coatings, and insulators), household products (wetting and cleaning agents, nonstick coatings, and components of cosmetic formulations), medical articles (stain and water repellents in surgical equipment, raw materials for implants), and packaging materials (oil and grease repellent materials) and textiles (impregnating agents for fabrics, leather, and breathable membranes)It is used in flame retardants, surfactant, weather resistant coatings, and insulators, including insulation in certain electrical wires.Substance not contained in EEE at or above threshold (IEC 62474)n.d.i. n.d.i. X X - - Group V

Cluster I a)

Cluster I b)

Cluster I e)

Cluster I d)

Cluster I c)
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Results: Prioritised substance inventory (spreadsheet)

Tab 1: Prioritised substances

 44 substances/substance groups of the
highest priority (group I)

 Including detailed information on each
substance

 Sorted into 5 clusters

Tab 2: Non-prioritised substances

 799 substances/substance groups of
lower priority (groups II – X)

 Including basic information on each
substance

 Only sorted according to group#
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Results: Prioritised substances – Included information on each substance

9

Known uses

Category Main function / use Uses (General) Uses in EEE Substitute for other  

substance with 

relevance to RoHS (this 

list, Annex II substances, 

substances under 

assessment)

Stakeholder comments 

on presence in EEE

Volumes of use in the EU

General use Use in EEE Criterion B: 

High volumes of 

use and/or used 

as nanomaterial in 

EEE 

REACh status

SVHC REACh 

Annex XIV

REACh 

Annex XVII

Criterion A 

Refinement: 

Listed on REACh 

Annex XIV or XVII, 

or proposed for 

listing

Hazard

Human Health 

Hazard

Environmental 

Hazard

Criterion A: 

Hazard group

Waste / use phase / comments

Stakholder comments on possible 

use phase / waste management 

impacts acc. to RoHS Art. 6(1); other 

comments received
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Results: Prioritised substances – Criteria for sorting into 5 clusters

 Hazard group

 High volume of use and/or use as nanomaterial

 Indication that substance is a potential substitute for substances that are listed on RoHS 
Annex II or are under assessment for possible inclusion on RoHS Annex II

 Indication that substance is a potential substitute for another substance on the list (to 
facilitate parallel assessments);

 Indication that substance may possibly not be present in EEE

 E.g. IEC 62474 Declarable Substances DB; stakeholder comments

 Information was noted in the list but not considered sufficient to remove substances from the list 
as it could not be ensured that statements were representative for all EEE sectors / manufacturers

6
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Results: Prioritised substances – Cluster I a)

Known uses

REACh status

Hazard

Waste / use phase / 

comments

Volumes of use

7

Substance identity Sorting of prioritised substances

CAS No EC No Name Sorting rationale

7440-02-0 231-111-4 Nickel

- highest hazard group

- high volume of use

1313-99-1 215-215-7 Nickel monoxide

- highest hazard group

- use as nanomaterial in EEE

1314-13-2 215-222-5 Zinc oxide

- highest hazard group

- use as nanomaterial in EEE

25155-23-1 246-677-8 Trixylyl phosphate (TXP)

- highest hazard group

- potential substitute for MCCPs

68515-42-4 271-084-6

1,2-Benzenedicarboxylic acid, di-C7-11-branched and linear 

alkyl esters (DHNUP)

- highest hazard group

- potential substitute for DIDP

28553-12-0 249-079-5 Di-"isononyl" phthalate (DINP)* - potential substitute for DEHP, MCCPs, DIHP

26761-40-0;

68515-49-1

247-977-1; 

271-091-4 Di-"isodecyl" phthalate (DIDP)* - potential substitute for DEHP, MCCPs
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Results: Prioritised substances – Cluster I b)

Substance identity Sorting of prioritised substances

CAS No EC No Name Sorting rationale

3864-99-1 223-383-8 2,4-di-tert-butyl-6-(5-chlorobenzotriazol-2-yl)phenol (UV-327) - highest hazard group

36437-37-3 253-037-1 2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol (UV-350)- highest hazard group

3846-71-7 223-346-6 2-benzotriazol-2-yl-4,6-di-tert-butylphenol (UV-320) - potential substitute for UV-327/350

25973-55-1 247-384-8 2-(2H-benzotriazol-2-yl)-4,6-ditertpentylphenol (UV-328) - potential substitute for UV-327/350

131-18-0 205-017-9 Dipentyl phthalate (DPP) - highest hazard group

71888-89-6 276-158-1 1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, C7-rich = Diisoheptyl phthalate (DIHP)- highest hazard group

68515-50-4 271-093-5 1,2-Benzenedicarboxylic acid, dihexyl ester, branched and linear (DIHP)- highest hazard group

115-96-8 204-118-5 Tris(2-chloroethyl)phosphate (TCEP) - highest hazard group

13674-87-8 237-159-2 Tris[2-chloro-1-(chloromethyl)ethyl] phosphate (TDCP) - potential substitute for TCEP

13674-84-5 237-158-7 Tris(2-chloro-1-methylethyl) phosphate (TCCP) - potential substitute for TCEP

10043-35-3 233-139-2 Boric acid - highest hazard group

375-95-1 206-801-3 Perfluorononan-1-oic-acid (PFNA) - highest hazard group

50-00-0 200-001-8 Formaldehyde - highest hazard group

Known uses

REACh status

Hazard

Waste / use phase / 

comments

Volumes of use
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Results: Prioritised substances – Cluster I c) (1/2)

Known uses

REACh status

Hazard

Waste / use phase / 

comments

Volumes of use

Substance identity Sorting of prioritised substances

CAS No EC No Name Sorting rationale

1303-96-4 603-411-9 Disodium tetraborate, anhydrous

- highest hazard group

- presence in EEE uncertain

1303-86-2 215-125-8 Diboron trioxide

- highest hazard group

- presence in EEE uncertain

335-76-2 206-400-3 Perfluorodecanoic acid (PFDA)

- highest hazard group

- presence in EEE uncertain

117-82-8 204-212-6 Bis(2-methoxyethyl) phthalate (DMEP)

- highest hazard group

- presence in EEE uncertain

85-42-7 201-604-9 Cyclohexane-1,2-dicarboxylic anhydride

- highest hazard group

- presence in EEE uncertain

548-62-9 208-953-6 [4-[4,4'-bis(dimethylamino)benzhydrylidene]cyclohexa-2,5-dien-1-ylidene]dimethylammonium chloride (Crystal Violet)

- highest hazard group

- presence in EEE uncertain

123-77-3 204-650-8 C,C'-azodi(formamide) = Diazene-1,2-dicarboxamide (C,C'-azodi(formamide)) (ADCA)

- highest hazard group

- presence in EEE uncertain

106-94-5 203-445-0 1-bromopropane (n-propyl bromide)

- highest hazard group

- presence in EEE uncertain

111-96-6 203-924-4 Bis(2-methoxyethyl) ether (Diglyme)

- highest hazard group

- presence in EEE uncertain

68-12-2 200-679-5 N,N-dimethylformamide (DMF)

- highest hazard group

- presence in EEE uncertain

872-50-4 212-828-1 1-methyl-2-pyrrolidinone (NMP)

- highest hazard group

- presence in EEE uncertain

25550-51-0 247-094-1 Hexahydromethylphthalic anhydride (MHHPA)

- highest hazard group

- presence in EEE uncertain

19438-60-9 243-072-0 Hexahydro-4-methylphthalic anhydride

- highest hazard group

- presence in EEE uncertain

48122-14-1 256-356-4 Hexahydro-1-methylphthalic anhydride

- highest hazard group

- presence in EEE uncertain

57110-29-9 260-566-1 Hexahydro-3-methylphthalic anhydride

- highest hazard group

- presence in EEE uncertain

127-19-5 204-826-4 N,N-dimethylacetamide (DMAC)

- highest hazard group

- presence in EEE uncertain

1303-28-2 215-116-9 Diarsenic pentaoxide; 
Arsenic pentoxide; 
Arsenic oxide

- highest hazard group

- presence in EEE uncertain

1327-53-3 215-481-4 Diarsenic trioxide; 
Arsenic trioxide

- highest hazard group

- presence in EEE uncertain

9
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Results: Prioritised substances – Cluster I c) (2/2)

Substance identity Sorting of prioritised substances

CAS No EC No Name Sorting rationale

68-12-2 200-679-5 N,N-dimethylformamide (DMF)

- highest hazard group

- presence in EEE uncertain

872-50-4 212-828-1 1-methyl-2-pyrrolidinone (NMP)

- highest hazard group

- presence in EEE uncertain

25550-51-0 247-094-1 Hexahydromethylphthalic anhydride (MHHPA)

- highest hazard group

- presence in EEE uncertain

19438-60-9 243-072-0 Hexahydro-4-methylphthalic anhydride

- highest hazard group

- presence in EEE uncertain

48122-14-1 256-356-4 Hexahydro-1-methylphthalic anhydride

- highest hazard group

- presence in EEE uncertain

57110-29-9 260-566-1 Hexahydro-3-methylphthalic anhydride

- highest hazard group

- presence in EEE uncertain

127-19-5 204-826-4 N,N-dimethylacetamide (DMAC)

- highest hazard group

- presence in EEE uncertain

1303-28-2 215-116-9 Diarsenic pentaoxide; 
Arsenic pentoxide; 
Arsenic oxide

- highest hazard group

- presence in EEE uncertain

1327-53-3 215-481-4 Diarsenic trioxide; 
Arsenic trioxide

- highest hazard group

- presence in EEE uncertain

Known uses

REACh status

Hazard

Waste / use phase / 

comments

Volumes of use
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Results: Prioritised substances – Cluster I d) and e)

Substance identity Sorting of prioritised substances

CAS No EC No Name Sorting rationale

25973-55-1 247-384-8 2-(2H-benzotriazol-2-yl)-4,6-ditertpentylphenol (UV-328) - lower hazard group

68515-51-5 271-094-0 1,2-benzenedicarboxylic acid, di-C6-10-alkyl esters or mixed decyl and hexyl and octyl diesters- lower hazard group

 Cluster d)

 Cluster e)

Substance identity Sorting of prioritised substances

CAS No EC No Name Sorting rationale

2058-94-8 218-165-4 Henicosafluoroundecanoic acid (PFUnDA)

- lower hazard group

- presence in EEE uncertain

376-06-7 206-803-4 Heptacosafluorotetradecanoic acid (PFTDA)

- lower hazard group

- presence in EEE uncertain

307-55-1 206-203-2 Tricosafluorododecanoic acid (PFDoDA)

- lower hazard group

- presence in EEE uncertain

72629-94-8 276-745-2 Perfluorotridecanoic acid

- lower hazard group

- presence in EEE uncertain

Known uses

REACh status

Hazard

Waste / use phase / 

comments

Volumes of use
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Interpretation of results

11

 Substances of the highest priority are not automatically  included in Annex II of the 
RoHS Directive

 Substances of the highest priority are prioritised for a detailed assessment according 
to Part III of the methodology, which takes into account additional information (including 
exposure assessment, alternative substances/technologies, socio-economic impacts of 
inclusion in Annex II under RoHS, etc.), resulting in a recommendation for or against 
inclusion of assessed substances in Annex II under RoHS

 The European Commission may decide to include substances  of highest priority  in a 
detailed assessment in the future
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Discussion points (1/3)

11

 Data availability : Data on volumes of use (quantity) of substances present in EEE in the 
EU are practically not available

 Registration dossiers under REACH account for substance volumes manufactured or 
imported into the EU as such, but not in articles – EEE are largely imported into the EU

 Industry and associations commonly have quantitative data for their own production/ 
sector, but not on quantities in EEE in the EU in total

 Some stakeholder statements regarding the presence of substances in EEE were 
contradictory (used in EEE / not used in EEE)

 Therefore, quantity  data was not sufficiently  available to generate a magnitude 
ranking  data gap



© Fraunhofer IZM

27/04/2020 Environmental and Reliability Engineering

Discussion points (2/3) 

 Question: Why is nickel in the highest priority group?

 Answer: Nickel fulfils several of the criteria that indicate the highest priority:

 Highest hazard group due to harmonized classification (acc. CLP Annex VI) as:

 Carcinogen category 2 (Carc 2)

 Specific target organ toxicity after repeated exosure category 1 (STOT RE 1)

 Skin sensitisation category 1 (Skin Sens. 1)

 High volume of use: 80.000 t/a in EU-28 in 2020 [1] for nickel and its compounds

 Listed on REACH Annex XVII

[1] Data from the Urban Mine Platform: http://www.urbanmineplatform.eu/
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Discussion points (3/3)

 Question: Why is specific substance XY ranked as it is?

 Answer: The priority of substances included in the process were determined following the
methodology manual (please see for details of the methodology). Final results
(spreadsheet) will include all properties of prioritised substances that determined their
priority and cluster (clusters I a – e).
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Additional discussion points?
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Backup slides
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Backup slides
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