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List of Abbreviations
	BEA
	Besluit beheer Electronische apparaten 
(the Dutch legislation on WEEE)

	BREFs
	BAT Reference Documents, 

	BAT
	Best Available Techniques

	CPU
	Central Processing Unit

	CRT-containing equipment
	Cathode ray tubes

	Dutch NVMP
	Nederlandse vereniging van 
Metaal-electro Producenten (The dutch compliance organisation)

	EC
	European Commission

	EU
	European Union

	EEE  
	Electrical and Electronic Equipment

	FAQ
	Frequently Asqued Questions

	GWP
	Global Warming Potentian

	NEPA
	National Environmental Protection Agency

	OECD-countries
	Organization for Economic and 
Cooperation and Development 

	RoHS
	EU Directive of Restriction of Hazardous Substances
On WEEE

	TAC
	Technical Advisory Committee

	WEEE
	Waste from Electrical and Electronic Equipment


1. Introduction

This manual is conceived for the use of environmental authorities and local public administrations to be informed about the essentials of treatment and recycling of WEEE with a focus on good operational practices for removal of hazardous substances.

The manual defines (W)EEE and gives some guidance on what is WEEE and what is not.

The manual presents an overview of the main aspects of dismantling and recycling of WEEE. Considering that recycling of most of the materials in WEEE is performed in the same processes as the production of the virgin materials, the focus of the manual is on dismantling.

The main environmental and Occupational Safety and Health considerations are presented together with requirements in the WEEE EU directive and in the Romanian legislation. These prescribe a number of manual operations that need to be performed on WEEE.
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2. (W)EEE covered by the EC Directive

2.1 (W)EEE classification

Electrical and electronic equipment is “equipment which is dependent on electric currents or electromagnetic fields in order to work properly and equipment for the generation, transfer and measurement of such currents and fields falling under the categories set out in Annex IA and designed for use with a voltage rating not exceeding 1000 Volt for alternating current and 1500 Volt for direct current”.

Whether this electricity is from a battery, from a solar panel, from an other piece of equipment or from the grid is not relevant. More important is whether the primary function of the equipment is based on electricity. For guidance, the legislation includes a classification in the 10 categories:

1. Large household appliances

2. Small household appliances

3. IT and telecommunications equipment

4. Consumer equipment

5. Lighting equipment

6. Electrical and electronic tools (with the exception of large-scale stationary industrial tools)

7. Toys, leisure and sports equipment

8. Medical devices (with the exception of all implanted and infected products)

9. Monitoring and control instruments

10. Automatic dispensers

This covers about 90% of all EEE, and thus of all WEEE products. In weight, this covers near to all consumer electronics.

2.2 Which equipment is covered by the Management of Electrical or Electronic Equipment Decree/Regulations?

The following tables show an overview of how to decide what is WEEE. It is derived from:

· The EU directive 2002/96/EC on waste electrical and electronic equipment (WEEE)”;

· Annex 1a and b of the directive 2002/96/EC on waste electrical and electronic equipment (WEEE);

· The EU document “Frequently asked questions on Directive 2002/95/EC on restriction of the use of certain hazardous substances in electrical and electronic equipment (RoHS)”

And is complemented with practical information from the Dutch Collective organisation NVMP

· The BEA Indicator, guidelines from the Dutch NVMP;

· The FAQ on WEEE of the Dutch ministry of Housing, Spatial Planning and Environment;

The table is made up of 4 questions that assist in deciding if an equipment or an appliance or a component is (W)EEE. Especially the 4th question is difficult to describe in much detail. To the formulations are interpretations of the legislation and adjusted to the experience and understanding of the NEPA and Environmental Guard in Romania. It might need further adaptation so it is proposed to consider this a “living document”; use it and adjust it in practice.

Attached is also a list of examples, compiled from a number of documents, comments, reviews and discussions on this issue.

	Question
	Explanation
	Examples

	Question 1:

Is the equipment dependent on electrical currents or electromagnetic fields in order to work properly 

or 

is it equipment for the generation, transfer and measuring of such currents and fields?

If Yes, go to the next question

If No, it is not (W)EEE
	Dependent means that the equipment needs electricity (and not petrol or gas) as its primary energy source to fulfil its basic function. 

Basic function means that if the electrical energy is only used for support or control functions, this type of equipment is not EEE.
It is not essential for the equipment to have its own power supply. This means that equipment without plugs or without a battery can also be electrical or electronic equipment. The deciding factor in such cases is whether the electricity that passes through the equipment enables the equipment to fulfil its function.
	A teddy bear with a lamp built into its nose, can still fulfil its primary function (that of being a cuddly toy) without a battery/power supply.

The electrical source can be the grid, batteries, solar powered or any other source.

Examples of equipment that needs electricity that it receives from a different piece of equipment include headsets, speakers, USB sticks and external hard disks.

Examples of products that do not need any electrical currents or magnetic fields to work properly are CDs (CD-ROMs), telephone cards, toners and cartridges, and videotapes. Incidentally, such products must also be collected and processed if they are part of a piece of equipment at the time that this is discarded. An example is a toner that is still inside a discarded printer. 

	Question 2:

Does the equipment fall under one of the categories listed in Appendix IA?

If Yes, go to the next question

If No, it is not (W)EEE


	Appendix IA lists 10 categories. 

Appendix IB is a non-exhaustive list of examples that fall under these ten categories. If equipment can be classified in one of the categories of 1A but is not mentioned in 1B it still can be WEEE. 

Appendix IB states a few exceptions, these are listed in the next column


	Sometimes a product (for example an elevator) satisfies the first criterion referred to above, but cannot be assigned to one of the 10 categories. A lift is therefore not EEE

Category 5 (lighting equipment). 

Fittings for households, and light bulbs, are not covered. This exception only applies to the rules on WEEE management and not to the rules on the use of hazardous substances in EEE

Category 6 (tools but not stationary large scale industrial tools). The term ‘stationary’ is clarified using the terms ‘attached to the floor and permanently attached’. This refers to, for example, fixed hydraulic ramps in garages and machine construction equipment such as fixed robot installations in production companies. This is it not related to the size of the equipment.

Large scale stationary industrial tools are machines or systems made up of a combination of equipment, systems or finished products or components each of which is designed to be used in industry use only, which is permanently fixed and installed by professionals.

Large scale stationary industrial tools are not intended to be placed on the market as a single functional or commercial unit

Category 8 (medical devices). 

Implanted products are not covered. Equipment that is only infected and not implanted is EEE. The actual collection of such equipment must take place with due regard for other relevant regulations.

	Question 3:

Is the equipment intended for use with a rated alternating voltage not exceeding 1,000 volts or a rated direct voltage of 1,500 volts.

If Yes, go to the next question

If No, it is not (W)EEE


	
	A piezo electric  ignition e.g. to light the stove is not EEE, it works with a current of more than 1500 V

	Question 4:

Can a finished product or component depended on electric current NOT be (W)EEE?


	An equipment or component that is part of a equipment  that is not EEE, is not EEE with the following considerations:

A finished product is a product that has a direct function, its own enclosure and if applicable, has its own ports or connections intended for end users. 

(The definition of finished product is based on directive 89/336/EEG and the guidelines on the implementation of this directive)

Direct function is defined as any function of a component or a finished product which fulfils the intended use specified by the manufacturer in the instructions for an end user. This function can be available without further adjustments or connections other than simple ones which can be performed by any person.

Fixed installations are not (W)EEE. Fixed installations are defined as: a combination of several equipment, systems, components of finished products assembled or erected by and assembler or installer at a given place to operate together in an intended place in an expected environment to perform a specific task but not intended to be placed on the market as a single functional or commercial unit

Military equipment and equipment required for the security of the country for as much as that equipment can only be used for that purpose
	A car radio that is installed during production of the car is considered part of a car, a car is not EEE so the radio is not

This means that an internal harddrive is not EEE because an internal has no own enclosure but an external harddrive is EEE.

A computer monitor is EEE because it can fulfil its intended use as specified by the manufacturer

An oil drilling platform or an elevator are not (W)EEE because they are build only for that purpose at that specific spot. 

An air-conditioning in a building is (W)EEE because it can be placed on the market as a single functional unit.

A pump at a waste water treatment installation is (W)EEE because it can be placed on the market as a single functional unit.

A computer or microwave used by the army may be essential for the security but can also be used otherwise, thus they are EEE


Annex 1B of the Legislation lists several examples of these categories. Note that these are considered examples only: if a product is not listed here, it still can be WEEE

	Category
	Example

	1. Large household appliances


	· Large cooling appliances

· Refrigerators

· Freezers

· Other large appliances used for refrigeration, conservation and storage of food

· Washing machines

· Clothes dryers

· Dish washing machines

· Cooking (electric)

· Electric stoves

· Electric hot plates

· Microwaves

· Other large appliances used for cooking and other processing of food

· Electric heating appliances

· Electric radiators

· Other large appliances for heating rooms, beds, seating furniture

· Electric fans

· Air conditioner appliances, air curtains, air cleaners, and air heaters

· Other fanning, exhaust ventilation and conditioning equipment

	A gas cooker is not EEE, unless it also has a oven running on electricity.

	2. Small household appliances
	· Vacuum cleaners, carpet sweepers and other appliances for cleaning

· Appliances used for sewing, knitting, weaving and other processing for textiles

· Irons and other appliances for ironing, mangling and other care of clothing

· Toasters

· Fryers

· Grinders, coffee machines and equipment for opening or sealing containers or packages

· Electric knives

· Appliances for hair-cutting, hair drying, tooth brushing, shaving, massage and other body care appliances

· Clocks, watches and equipment for the purpose of measuring, indicating or registering time

· Scales

· Massage and other body-care appliances

	A clock (on batteries) in a gas oven is not WEEE because it is part of another equipment and the primary purpose of the equipment is cooking, not telling time.

	3. IT and telecommunications equipment
	· Centralised data processing (Mainframes, Minicomputers, Printer units)

· Personal computing (Desktops, laptops, notebooks (CPU, mouse, screen and keyboard included), Notepad computers, Printers, Copying equipment, Electrical and electronic typewriters Pocket and desk calculators and other products and equipment for the collection, storage, processing, presentation or communication of information by electronic means

· User terminals and systems

· Facsimile

· Telex

· Telephones

· Pay telephones

· Cordless telephones

· Cellular telephones

· Answering systems

· Cash registers

· Balance readers (portable)

· Chip readers

· Beamers

· Currency converters
· and other products or equipment of transmitting sound, images or other information by telecommunications

	A UPS (power back up system) for a computer is not WEEE: it is a battery

A printer is (W)EEE, the printer cartridge is not. However, if a consumer offers a printer including the cartridge, it must be accepted with the cartridge.

	4. Consumer equipment
	· Radio sets

· Television sets

· Photo and video cameras

· Video recorders

· Hi-fi recorders

· CD and DVD players

· Audio amplifiers

· Microphones

· Musical instruments

· And other products or equipment for the purpose of recording or reproducing sound or images, including signals or other technologies for the distribution of sound and image than by telecommunications

	CDs or DVDs are not WEEE.

	5. Lighting equipment
	· Energy-efficient lamps, fluorescent lamps,

· Luminaries for the above,

· Luminaries for fluorescent lamps with the exception of luminaries in households

· Straight fluorescent lamps

· Compact fluorescent lamps

· High intensity discharge lamps, including pressure sodium lamps and metal halide lamps

· Low pressure sodium lamps
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Other lighting or equipment for the purpose of spreading or controlling light with the exception of filament bulbs



	6. Electrical and electronic tools (with the exception of large-scale stationary industrial tools)


	· Drills

· Saws

· Sewing machines

· Equipment for turning, milling, sanding, grinding, sawing, cutting, shearing, drilling, making holes, punching, folding, bending or similar processing of wood, metal and other materials

· Tools for riveting, nailing or screwing or removing rivets, nails, screws or similar uses

· Tools for welding, soldering or similar use

· Equipment for spraying, spreading, dispersing or other treatment of liquid or gaseous substances by other means

· Tools for mowing or other gardening activities

· irrigation pumps for greenhouses.

· electric-fence systems

· reciprocating compressors

	Pneumatic tools are not EEE, the equipment to produce the pressurised air is, but only if it operates on electricity.

	7. Toys, leisure and sports equipment


	· Electric trains or car racing sets

· Hand-held video game consoles

· Computers for biking, diving, running, rowing, etc.

· Sports equipment with electric or electronic components

· Coin slot machines

· electric bicycles

	A teddybear with a computer chip (and a battery) so the bear can produce some sounds is still a teddy bear, even if the chip does not work anymore. Consequently the teddy bear is not a (W)EEE.

	8. Medical devices (with the exception of all implanted and infected products)


	· equipment for the purposes of radiotherapy, cardiology, dialysis, diagnostics and testing

· Pulmonary ventilators

· Nuclear medicine (if not contaminated)

· Laboratory equipment for in-vitro diagnosis

· Analysers

· Freezers

· Fertilization tests

· hearing aids

· rehabilitation equipment

· video equipment for medical use when designed specifically for this purpose or used solely for this purpose 

· Other appliances for detecting, preventing, monitoring, treating, alleviating illness, injury or disability

	Any medical device that is potentially infected is (W)EEE, it is also hazardous, infections or medical waste and needs to be treated accordingly.

	9. Monitoring and control instruments


	· Smoke detector

· Heating regulators

· Thermostats

· Electric and electronic security equipment

· Measuring, weighing or adjusting appliances for household or as laboratory equipment

· Other monitoring and control instruments used in industrial installations (e.g. in control panels)

	The product should be a “finished product” meaning that it can fulfil its function without other parts, components or systems. In this definition it is often claimed that a thermostat is not (W)EEE: it is useless without other systems. Useless however does not define whether a product is (W)EEE or not.. The thermostat is a finished product. The fact that it has no own power supply is also not relevant.

	10. Automatic dispensers
	· Automatic cash dispensers: ATMs, change dispensers,

· Automatic food dispensers: food and cigarette dispensers

· Automatic drinks dispensers: coffee/tea/soup and can or bottle dispensers

· Automatic ticket dispensers: car-park and public transport dispensers

· Automatic condom dispensers

· All appliances which deliver automatically all kind of products


3. Typical hazardous components and substances in WEEE

3.1 Definition of hazardous components and substances

(W)EEE is mainly a mix of metals, plastics, a bit of glass or other materials or substances. Most of it can be dismantled and recycled without any special environmental issues. Just these bits and pieces of other materials can be hazardous. Not so much for the consumer during the use of the product but in the dismantling process serious environmental and occupational safety and health issues can arise.

Therefore, the EU directive and the Romanian legislation state that as a minimum the following substances, preparations and components have to be removed from any separately collected WEEE:

· polychlorinated biphenyls (PCB) containing capacitors;

· mercury containing components, such as switches (thermostats) or backlighting lamps;

· batteries;

· printed circuit boards of mobile phones generally, and of other devices if the surface of the printed circuit board is greater than 10 square centimetres;

· toner cartridges, liquid and pasty, as well as colour toner;

· plastic containing brominated flame retardants (e.g. computer and television casings);

· asbestos waste and components which contain asbestos (e.g. boilers and heating systems);

· cathode ray tubes;

· chlorofluorocarbons (CFC), hydrochlorofluorocarbons (HCFC) or hydrofluorocarbons (HFC), hydrocarbons (HC) (the cooling liquid but also the gas in the insulation);

· gas discharge lamps;

· liquid crystal displays (together with their casing where appropriate) of a surface greater than 100 square centimetres and all those back-lighted with gas discharge lamps,

· external electric cables;

· components containing refractory ceramic fibres
;

· components containing radioactive substances
 (e.g. smoke detectors);

· electrolyte capacitors containing substances of concern (height&gt; 25 mm, diameter &gt; 25 mm or proportionately similar volume)

3.2 An assessment of hazardousness and recommendations

Most of the above listed substances or components are hazardous waste and should be treated as such after selective collection and before dismantling. The hazardous waste legislation applies and the legislation on occupational safety and health. In the normal practice of dismantling, this creates special requirements on handling and storage. 

For storage by retailers or at municipal or regional collection centres, the only requirement is that no dismantling takes place. In general, as long as the product is not altered in any way, that means it stays the same as how it was when the consumer still used it, no special concern arises. Obviously the storage should be protected from weather conditions as would the consumer do (this does not necessarily apply to the collection points near the houses or apartment blocks). And the storage must clearly be temporarily: not more than a few weeks.

During dismantling, the hazardous components need to be removed and stored according to the requirements of the hazardous waste legislation.

In general, dismantling should only take place at licensed facilities and since many (W)EEE products contain hazardous substances, licensed according to the hazardous waste legislation.

The monitoring the dismantling and storage of the substances, preparations and components (either hazardous waste, fluids or mentioned in section 3.1) that have been removed is essential to “prove” the environmentally safe treatment. This monitoring can be organised in the licensing or in the quality systems of the treatment facility. For monitoring no new data have to be collected, because the data already gathered in accordance to the license and to hazardous waste legislation and other waste regulations can be used. 

When removed, it has to be demonstrated that the (final) processing, recycling and/or disposal of these substances, preparations and components has no detrimental effects on the environment.

3.2.1 Example: televisions and monitors

CRT-containing equipment (televisions or monitors) are manually dismantled first. The housing, which is usually made of plastic or occasionally wood, is separated. Plastic housing is recycled and wood is disposed of separately. After this, the CRT is separated from its electronic components, which are sent for further processing.

Dismantled CRTs are sawn in two parts in the glass separation machine - the lead-containing back (cone glass) and the barium-containing front (panel glass). After the fluorescent layer on the inside of the panel glass has been removed, it can be reused for the production of new fronts for CRTs. The layer of iron oxide on the cone glass is removed in a machine specially developed for this purpose After this process, this glass can also be reused to produce new backs for CRTs.
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3.2.2 Example: Refrigeration & freezer equipment

The most important aspect of the dismantling of refrigeration & freezer equipment is the reclamation of coolants and insulation foam (PUR). Coolants can be CFCs, propane or ammonia. The foam contains mainly CFCs. Specialized tools are used to remove the CFCs from the cooling unit. CFCs from the foam are extracted via extrusion or shredding. Using cryogenic condensation techniques, the CFCs are made liquid, collected in customised (pressure) containers and then sent to specialist companies for further processing (destruction) according to the regulations.

The remaining parts of the refrigerators and freezers are of course further broken down using various reduction and separation processes. In this way, more than 90% of a refrigerator or freezer can be recycled.

Examples of refrigeration and freezer equipment:

· Household refrigerators with/without freezer compartment 

· Double-door refrigerators 

· Vending machines 

· Water coolers 

· Air conditioners 

· Industrial refrigeration units 

· PUR-containing panels (from refrigeration cells).

Reclaimed materials:

· CFCs and other coolants

· Oil 

· Plastic 

· Iron 

· Aluminium.
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4. Handling requirements during dismantling operations 

The legislation mentions 3 products specifically:

The following components of WEEE that is separately collected have to be treated as indicated:

· cathode ray tubes: The fluorescent coating has to be removed

· equipment containing gases that are ozone depleting or have a global warming potential (GWP) above 15, such as those contained in foams and refrigeration circuits: the gases must be properly extracted and properly treated. Ozone-depleting gases must be treated in accordance with Regulation (EC) No 2037/2000 of the European Parliament and of the Council of 29 June 2000 on substances that deplete the ozone layer(4).

· gas discharge lamps: The mercury shall be removed.

For all other products, the legislation states that: “As a minimum the [….] substances, preparations and components [listed in paragraph 3] have to be removed from any separately collected WEEE”. The interpretation of the term “have to be removed” is crucial:

· Substances, preparations and components may be removed manually, mechanically or chemically, metallurgically with the result that hazardous substances, preparations, and components and those mentioned in Annex II are contained as an identifiable stream or identifiable part of a stream at the end of the treatment process. A substance, preparation or component is identifiable if it can be (is) monitored to prove environmentally safe treatment.

As a consequence of this interpretation of “have to be removed” two different categories of products are distinguished:

1. Substances, preparations and components which have to be removed as a first step in the treatment process. According to article 6.1 also all fluids have to be removed. 

2. Substances, preparations and components which have to be removed as an identifiable (part of a) stream in the next steps of the treatment process.

The following substances, preparations and components and all fluids shall be removed as a first step in the treatment process, into a single item stream. 

a) PCB’s/PCT’s containing capacitors, and other PCB/PCT containing components;

b) Mercury containing backlighting lamps of LCD’s. If backlights are not possible to remove manually, the whole screen must be removed;

c) Other mercury containing components, such as switches, contacts, thermometers, thermostats and relays;

d) External batteries (= all batteries that can be removed prior to treatment without special equipment), and internal hazardous batteries, excluding printed circuit board mounted batteries;

e) Toner cartridges, liquid and pasty, as well as colour toner;

f) Asbestos waste and components which contain asbestos;

g) Other gas discharge lamps than mentioned in b);

h) Refractory ceramic fibres (RCF’s);

i) WEEE components containing radioactive substances such as smoke detectors;

The following substances, preparations and components shall be removed from WEEE as an identifiable fraction, or as part of an identifiable fraction. 

j) Other batteries than mentioned in d);

k) Printed circuit boards of mobile phones generally, and of other devices if the surface of the printed circuit board is greater than 10 square centimetres;  

l) Plastics with brominated flame-retardants;

m) Cathode ray tubes and fluorescent coating. When not metallurgically treated, than as a first step;

n) Chlorofluorocarbons (CFC), hydro chlorofluorocarbons (HCFC) or hydro fluorocarbons (HFC) and other gases that are ozone depleting or have a global warming potential (GWP) above 15;

o) Liquid crystal displays (together with their casing where appropriate) of a surface greater than 100 square centimetres;   

p) External electric cables;

q) Electrolyte capacitors containing substances of concern (height > 25 mm or proportionately similar volume);  

This distinction is based on current technological knowledge. In the Appendix of this guidance document more information is given on the treatment of these items.

5. Best treatment, recovery and recycling techniques

According to art. 6.1, in the WEEE Directive, systems which provide for the treatment of WEEE should use best available treatment, recovery and recycling techniques. The question is how to interpret these terms? There are no reference documents (BREFs) made for best available techniques of WEEE treatment (in accordance with the procedure of Directive 96/61/EC). 

A list of best practices is presented in the tables below. With respect to dismantling, treatment, recovery and recycling, relevant considerations are:

· Rather than making lists with best available techniques, there should be a set of outcome parameters and this can be listed in the license;

· Waste coming from “white goods” or ICT-products is very miscellaneous. There is no such thing as a best practice for the entire scope of the directive.

Presented best practises originate from the "guidance document" TAC working group Annex II and experiences of the author.
	Nr 
	Description
	guidance

	Elements

of concern
	Related legislation

In general the hazardous waste directive 91/689/EC and waste framework directive 75/442 is applicable
	Remarks

	1
	PCB containing capacitors
	a
	PCB
	96/59/EC on the disposal of pcb’s and pct’s. Where incineration is used for disposal: 94/67/EC on the incineration of dangerous waste
	

	2

and

11
	Mercury containing components
	b, o
	Hg
	Hg in ambient air is governed by 2004/107/EC

Labour conditions legislation
	The stream should be treated as hazardous waste in permitted treatment facilities

LCD>100 cm2 are in most circumstances backlighted with gas discharge lamps. Mercury backlights are probably the real problem in entry (11). They have to be removed prior to any processing, although 50% will break even with manually removal. The labour conditions have to be adequate. Technology has to be developed for treatment of these LCD’s. At the moment LCD’s are either incinerated or landfilled. New LCD technology is developed without backlighting. 

	3
	Batteries
	d, j
	Hg, Pb, Cd
	Battery directive: 2006/66/EC

NiCd batteries figure on the hazardous waste list
	All batteries should be largely kept intact and recognisable as batteries. Harmless internal batteries can be left, for instance at a print card.  Hazardous batteries should be  removed as a first step in the treatment, but the problem is that handpicking cannot take out 100%. Therefore treatment in metallurgical processes with adequate flue gas treatment is acceptable as a second-best option.

In practice, it will be difficult to say what has to be separated or not. Incineration of batteries on circuit boards is acceptable when flue gasses are treated well;

The stage of removal of the battery also depends on the location of the battery in the equipment. Internal batteries (most button cell batteries) that are not visible from the outside, may be removed manually or after coarse shredding of the equipment containing these batteries, but must be removed prior to fine shredding. Batteries should be largely kept intact and recognisable as batteries. 

	4
	Printed circuit boards 
	k
	Pb, Cr, As, Br, Cl, Sb, Be
	84/360/EC metallurgical treatment facilities emissions


	If the shredder of the treatment plant has sufficient environmental standard and maintenance, there is no need for a manually removal. After coarse shredding of equipment containing printed circuit boards, they should be part of the metal/plastic fraction. The result of manually removal beforehand and mechanical removal in the process is the same. Though, this only applies for high quality shredders. Printed circuit boards will anyway go to smelters, steel mills and brokers (often abroad).

	5
	Toner cartridges
	e
	Particularly carbon
	
	The stream should be treated as hazardous waste in permitted treatment facilities 

	6
	Plastic containing bromated flame retardants
	l
	Br
	Emissions of incineration: 2000/76/EC and

84/360/EC
	There are no large-scale operational techniques available to separate these plastics. However there are technological developments coming out of the research and pilot phase that are tested under operational conditions. 

There is an increasing demand for plastics for recycling and energy recovery.

Plastic recycling is important because of the recycling targets in the directive.  

Using the mixed plastics in well-controlled high temperature incineration plants, there are no significant environmental effects.

In the coming years WEEE plastics will contain waste amounts of brominated flame retardants and safe treatment of these must have higher priority than material recycling of plastics.

On a longer term (10-15 years), problems with brominated flame-retardants in WEEE plastics will be reduced following the RoHS ban on PBB and PBDE. Other bromated flame retardant like Deca BDE still will be evaluated. 

In practice, two problems often occur: 1) it’s not known if plastics contain brominated flame-retardants or not. 2) There is no certainty that these plastics are treated well in non-OECD-countries

The problems mentioned should be taken care of as follows: 1) Brominated flame-retardants should be treated in downstream recovery or in thermal/metallurgical treatment processes with appropriate off-gas treatment or may be disposed in licensed landfills . Regarding the burden of proof: all plastics possibly containing brominated flame retardants should be treated in line with what is stated unless the recycler can proof that the plastics do not contain brominated flame retardants. 2) About non-OECD-countries: the directive is clear, recycling must take place as it does in the EU. Material recycling is preferred (material recycling techniques are being developed), but energy-recovery can be accepted as a second-best option. 

Adequate dust abatement techniques should be applied in order to avoid direct exposure of persons to fine dust of plastics with bromated flame-retardants.

	7
	Asbestos
	f
	Si
	83/447/EC
	

	8
	Cathode Ray Tubes
	m
	Pb, Cd
	
	Cathode ray tubes should preferably be treated in manual, mechanical or metallurgical processes.

CRT’s can be treated directly in metallurgical processes in accordance with BAT references but there is limited capacity.

The fluorescent coating has to be removed in the recycling, but not when the appliance as a whole will be processed in a smelter. When CRT’s are not treated in a smelter, the CRT’s have to be removed as a first step.



	9
	CFC, HCFC, HFC, HC
	n

	CFC, HCFC, HFC
	Regulation 2037/2000 governs substances that deplete the ozone layer and

VOC-regulations 
	The environmental effects of these substances of concern are very well known: ozone depleting and a heavy CO2 effect. All fluids, CFC, HFC, HCFC and HC from the cooling circuit should be removed in the first step according to article 6.1 of the WEEE directive.

The CFC, HFC and HCFC that are present in insulation foam are separated after course shredding and have to be treated as an identifiable stream.

The HC in the insulation foam may cause a safety problem during processing (risk of explosion). Therefore fridges containing HC in the foam should be processed in appropriate treatment operations.

Standardisation is needed for emission standards of recycling plants with respect to HC. Future technological developments must meet these standards. Remark: Today, fridges with HC-gasses (not dangerous, very low Global Potential Warming, GPW) are mostly treated in the same way as, HFC, HCFC and CFC (dangerous) fridges in order to overcome the difficulties in sorting. 

	10
	Gaz discharge lamps
	g
	Hg
	2004/107/EC mercury in ambient air
	

	11
	LCD’s
	b, o
	Hg in backlights
	
	LCD>100 cm2 are in most circumstances backlighted with gas discharge lamps. Mercury backlights are the real problem in entry (11). They have to be removed prior to any processing, although 50% will break even with manually removal. The labour conditions have to be adequate. Technology has to be developed for treatment of these LCD’s. At the moment LCD’s with mercury backlights are treated as hazardous waste in appropriate treatment facilities. New LCD technology is developed without backlighting.  LCD is not considered to be hazardous waste because they do not contain hazardous substances at concentrations listed in Directive 91/689/EEC. According to current EEC regulations LCD’s can be disposed of in landfills and incinerations. Liquid Crystals (LC’s) are not toxic; neither is they mutagenic, suspicious of carcinogenicity and are not toxic to aquatic organisms. LC’s may be irritant or sensitising and some are not readily biodegradable. (Information from Merck: Toxicological and ecotoxcological investigations of liquid crystals and disposal of LCD’s; Becker e.a. febr. 2003)



	12
	External electric cables
	p
	PVC, Cd, Pb, Phthalates
	Green paper  Com 2000/469, 26 July 2000
	There is no need to keep the entry on external cables (12), because the original reason, the labour aspects are because of the way of transport and treatment improved. The possible substances of concern are also in internal cables, which are not subject to specific rules. Furthermore, removal is also contra productive for the re-use possibility of the appliances.

	13
	Refractory ceramic fibres
	h
	Vitreous (silicate) fibres
	
	These are used mainly in furnaces/heater/kiln linings. It concerns man-made vitreous (silicate) fibres with random orientation with alkaline oxide and alkali earth oxide (Na2O + K2O + CaO +MgO + BaO) content less or equal to 18% by weight and have the same properties as asbestos. 

Members of the working group do not have any experience with these substances.

	14
	Radioactive substances
	i
	Ionising radiation
	96/29/Euratom, but below the exemption thresholds
	Experience shows, that these substances are found in some types of smoke detectors. Smoke detectors are in the scope. A smoke detector as such does not exceed the thresholds referred to in the entry, but when the smoke detectors are collected and handed over to the treatment plant, it is to prefer to treat them selective because otherwise the streams can be polluted with radioactivity. In the Netherlands the treatment operator separates these appliances from the category of small household appliances. The detectors are sent to a special operator who takes out the radioactive element that is landfilled in a special landfill. The (now non radioactive) detector is sent back to the treatment operator.

No experience is shown with other EEE containing radioactivity.

	15
	Electrolyte capacitors with substances of concern
	q
	
	
	The entry on electrolyte capacitors, containing substances of concern is not necessary, because until now there are no other substances of concern found than PCB’s, which is already prescribed in entry 1.


	II 2
	Fluorescent coatings of CRT’s have to be removed
	m
	
	
	A waste from the use of phosphorous chemicals is non-hazardous (2001/118/EC). Fluorescent coatings can be disposed of in landfills or incinerators.  Treatment in metallurgical and other thermal processes like glass making is also possible and complies to  75/442/EEC

















Removal of the CFCs or other coolants from refrigerators





Processing of CRT tubes: removal of the fluorescent coating with workers protection and ventilation (with filters!). The dust that arises from sawing the CRT is contaminated with the barium containing powder. After splitting, the coating is removed and also this process causes dust.

























































































































































































� as described in Commission Directive 97/69/EC of 5 December 1997 adapting to technical progress Council Directive 67/548/EEC relating to the classification, packaging and labelling of dangerous substances(2)


� with the exception of components that are below the exemption thresholds set in Article 3 of and Annex I to Council Directive 96/29/Euratom of 13 May 1996 laying down basic safety standards for the protection of the health of workers and the general public against the dangers arising from ionising radiation(3),


� Items a to i have to be removed as a first step in the treatment; j to q during the treatment, after the first step.


� see footnote 3: entry (9) change so that HC with a GWP< 15 not to be removed
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