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Note by the Secretariat

A draft risk management evaluation on commercial pentabromodiphenyl ether (UNEP/POPS/POPRC.3/9) was prepared during the intersessional period by the working group established by the Committee for that purpose. The annex to the present note contains information related to international control of pentabromodiphenyl ether, alternatives to pentabromodiphenyl ether, its use in polyurethane foams, data sources and additional references. The annex is presented as prepared by the working group and has not been formally edited by the Secretariat.
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1. 
Status of the chemical under international conventions
While C-PeBDE is being considered for listing under the Stockholm Convention, PeBDE is treated under several other international conventions. Below is a brief overview of the most important ones, based on UNEP (2006). 

The OSPAR Convention

The Convention for the Protection of the Marine Environment of the North-East Atlantic (the OSPAR Convention) is guiding international cooperation on the protection of the marine environment of the North-East Atlantic. OSPAR’s objective is to make every endeavour to move towards the cessation by the year 2020 of discharges, emissions and losses of hazardous substances which could reach the marine environment. In 1998 the OSPAR Commission placed PBDEs on its “List of Chemicals for Priority Action”. An OSPAR Commission background document on PBDEs was reviewed by Sweden in 2001. The next full review of this document is not planned before 2008.  At the 4th North Sea Conference, it was observed that the best way to eliminate releases would be to phase out the use of brominated flame retardants by 2020.

The UNECE Convention on Long-range Transboundary Air Pollution 

United Nations Economic Commission for Europe (UNECE) works for sustainable economic growth among its 55 member countries. The UNECE Convention on Long-range Transboundary Air Pollution requires Parties to endeavour to limit and, as far as possible, gradually reduce and prevent air pollution including long-range transboundary air pollution. The Convention has been extended by eight protocols. The Protocol for POPs focuses on a list of 16 substances that have been singled out according to agreed risk criteria for total ban, elimination at a later stage or restrictive use. In 2005, C‑PeBDE was nominated as a new POP to the Convention by Norway. In December 2005 PeBDE was considered by the Executive Body of the Convention to meet the screening criteria for POPs. In 2006 the management options C- PeBDE were assessed to give a basis for later negotiations on restrictions.   

The Rotterdam Convention

The Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade is a multilateral environmental agreement designed to promote shared responsibility and cooperative efforts among Parties in the international trade of certain hazardous chemicals. It is an instrument to provide importers of products with the power to make informed decisions on which chemicals they want to receive and to exclude those they cannot manage safely. The Convention entered into force in 2004 and today has more than 100 states as Parties. The EU notified PeBDE to the Convention in 2003. To become a candidate bans of the substance must be notified by two Parties. However it is not at this time a candidate for consideration to be added to Annex III of the convention (a list of pesticides and industrial chemicals that have been banned or severely restricted in countries or regions for health or environmental reasons)  

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal

Should C-PeBDE be listed under the Stockholm Convention, and thus accepted as a POP, could be nominated under the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal. The Basel Convention is the most comprehensive global environmental agreement on hazardous and other wastes. The Convention has 169 Parties and aims to protect human health and the environment against the adverse effects resulting from the generation, management, transboundary movements and disposal of hazardous and other wastes. The Basel Convention came into force in 1992.  Under the Convention 5 guidelines on POP waste were developed and adopted in 2006.

Strategic Approach to International Chemicals Management (SAICM)
C-PeBDE comes under the aegis of the Strategic Approach to International Chemicals Management (SAICM), a policy framework for international action on chemical hazards that was adopted by the International Conference on Chemicals Management on 6 February 2006, in Dubai, United Arab Emirates. SAICM supports the achievement of a goal agreed at the 2002 Johannesburg World Summit on Sustainable Development, which was to ensure that by the year 2020 all chemicals are produced and used in ways that minimize adverse impacts on human health and the environment.  SAICM includes substances with POPs characteristics as a class of chemicals to be prioritized for halting of production and use, and substitution by safer alternatives (SAICM Overarching Policy Strategy 2002).

2. 
Information on the use of C-PeBDE in polyurethane (PUR) foams

Table 2.2 Global production and use of C-PeBDE in PUR-foam production and estimation of associated releases in 2000, PUR-foam containing 10-18% of C-PeBDE.

	Production of PUR-foam
	Use of C-PeBDE to PUR-foam production
	Releases of PeBDE into waste water from PUR-foam production
	Emissions of PeBDE into air from PUR-foam production

	150,000 tons/year
	15,000 – 27,000 tons/year
	9,000 - 16,200 kg/year
	7,500-13,500 kg/year


Source: Document developed under the Task Force on POPs; Exploration of management options for PeBDE (http://www.unece.org/env/popsxg/5thmeeting.htm)

Table 2.3 Global production and use of PeBDE in PUR-foam in products and estimated releases during their service life in 2000 (Metric ton/year).

	Production of PUR-foam
	Content of C-PeBDE in PUR-foam
	Releases of PeBDE during the lifetime of the products

	150,000 
	15,000 – 27,000 
	585 – 1,053 


Source: Document developed under the Task Force on POPs; Exploration of management options for PeBDE (http://www.unece.org/env/popsxg/5thmeeting.htm)

3.
 Alternatives to C-PeBDE

Table 3.1 Alternative flame retardants for C-PeBDE by substrate.

	Substrate (material, or matrix, in which the flame retardant is used)
	Products in which the substrate is used in flame retardant quantity
	Alternative flame retardants in commercial materials
	Alternative materials:  Non-flammable or containing halogen-free flame retardants

	Epoxy
	• Printed circuit boards

• Electronic component

encapsulation

• Technical laminates
	•Reactive nitrogen and phosphorus constituents

• Ammonium polyphosphate

• Aluminium trihydroxide

• Tetrabromobisphenol-A
	• Polyphenylene sulphide



	Unsaturated polyester
	• Technical laminates

• Plastic parts in

Transportation
	• Ammonium polyphosphate

• Aluminium trihydroxide

• Dibromostyrene

•Tetrabromophthalic anhydride-based diol

•Tetrabromophthalic anhydride

•Bis (tribromophenoxy) ethane
	None identified



	Rigid polyurethane foam
	• Insulation of cold storage

plants/freezing

rooms, pipes, etc.
	• Ammonium polyphosphate

• Red phosphorus

• Tetrabromophthalate diol

•Tetrabromophthalic anhydride-based diol

• Bisphosphate
	• Some applications:

mineral wool or other

technical solutions



	Flexible polyurethane

Foam
	• Furniture

• Components in

Transportation
	• Ammonium polyphosphate

• Melamine

• Reactive phosphorus polyols

•Tetrabromophthalic anhydride derivative

• Bromo-alkyl phosphates

• Reofos NHP (halogen-free

phosphorus flame retardant)

• Bisphosphate
	None identified



	Laminates
	
	• Triaryl phosphate isopropylated
	None identified

	Adhesives
	
	• Tetrabromophthalate diol

•Tetrabromophthalic anhydride based diol

• Hexabromocyclododecane

• Reomol® TOP

• Bis (tribromophenoxy) ethane
	None identified



	Coatings
	
	• Tetrabromophthalate Diol

•Tetrabromophthalic anhydride based diol

• Hexabromocyclododecane

• Triaryl phosphate

• Bis (tribromophenoxy) ethane
	None identified




Source: Washington state (2006)

Table 3.2 Alternative Flame-Retardant Chemical Formulations

	Albemarle Corporation
	Ameribrom, Inc. (ICL Industrial Products)
	Great Lakes Chemical Corporation
	Supresta (Akzo Nobel)

	SAYTEX® RX-8500

Proprietary reactive brominated flame retardant, proprietary aryl phosphate, triphenyl phosphate

CAS 115-86-6
	FR 513

Tribromoneopentyl alcohol

CAS 36483-57-5
	Firemaster® 550

Proprietary halogenated aryl esters, proprietary triaryl phosphate isopropylated, triphenyl phosphate
	Fyrol® FR-2

Trs(1,3-dichloro-2-propyl) phosphate

CAS 13674-87-8

	SAYTEX® RZ-243

Proprietary tetrabromophthalate, proprietary aryl phosphate, triphenyl phosphate
	
	Firemaster® 552

Proprietary halogenated aryl esters, proprietary triaryl phosphate isopropylated, triphenyl phosphate
	AB053

Tris(1,3-dichloro-2-propyl) phosphate

	ANTIBLAZE® 195

Tris(1,3-dichloro-2-propyl) phosphate

CAS 13674-87-8
	
	
	AC003

Proprietary organic phosphate ester, triphenyl phosphate

	ANTIBLAZE ® 205

Proprietary chloroalkyl phosphate, aryl phosphate and triphenyl phosphate
	
	
	AC073 

Proprietary aryl phosphates, triphenyl phosphate

	ANTIBLAZE® 180

Tris(1,3-dichloro-propyl) phosphate

CAS 13674-87-8
	
	
	

	ANTIBLAZE® V-500

Proprietary chloroalkyl phosphate, aryl phosphate and triphenyl phosphate
	
	
	

	ANTIBLAZE® 182

Proprietary chloroalkyl phosphate, aryl phosphate and triphenyl phosphate
	
	
	


Source: US EPA (2005)

Table 3.3 Bromine-free flame retardant chemicals for textiles.

	Textile
	Alternative flame retardants in commercial materials

	PVC, plastic coating of worker clothes
	Antimony trioxide

	Working clothes, Uniforms for off-shore, electricity plants, military sector, police, health sector
	Tetrakishydroxymethyl phosphonium chloride (THPC)

	
	Phosphonitrilic chloride (PNC)

	Cotton/polyester (bedclothes, clothing, worker clothes, protective clothing) used in public institutions, the off-shore sector, ship and hotels)
	Pyrovatex (organic phosphorous compounds)

	Cotton/polyester (worker clothes, protective clothing) used in the off-shore sector, ship and hotels
	Proban (organic phosphorous compounds)

	Carpets, textiles in the transport sector
	Aluminium hydroxide

	Tent, tarpaulin
	Aluminium hydrate

	Furniture textiles in the health sector, offices, industry and transport sector
	Ammonium compounds

	
	Nitrogen phosphonic acid salt

	
	Zirconium acetate

	Furniture for living room and bedroom
	Borax

	
	Melamine


Source: Norwegian EPA (2003)

Table 3.4 Durable inherent flame retardant materials

	Material
	Application

	PHD-cold foam
	Mattresses and furniture

	Flame retardant polyester fibre (Trevira CS)
	Curtains, table clothes in public institutions, schools, vehicles, oil rigs

	Wool
	Furniture textiles for domestic use

	Mixed fibres wool and cellulose
	Bed clothes to baby carriages and beds


Source: Norwegian EPA (2003)

4
 Data sources

The questionnaire

The questionnaire sent to the parties and observers of the convention contained requests for the following information:

Data on production, use and release (additional Annex E information)

Efficacy and efficiency of possible control measures in meeting risk reduction goals

Alternatives (products and processes)

Positive and/or negative impacts on society of implementing possible control measures

Waste disposal implications (in particular obsolete stocks of pesticides and clean-up of contaminated sites)

Access to information and public education

Status of control and monitoring capacity

Any national or regional control actions already taken, including information on alternatives, and other relevant risk management information.

As of 30, March 2007, the following Parties and Observers have returned the questionnaire:

Bromine Science and Environmental Forum (BSEF)

Canada

Czech Republic

European Community (EC) submitted by the United Kingdom

Germany 

Environmental Health Fund on behalf of the International POPs Elimination Network (IPEN)

Japan

Monaco

Norway

Switzerland

United States of America

Zambia

In general, the information submitted from countries is limited. In particular, there is a lack of reliable data on production and consumption, and cost data of using alternatives.  In addition, information concerning the positive and negative impacts on society of regulations is limited. Sufficient data on control actions already taken have been submitted, and some data on the use of control measures and on control and monitoring capacity in developed countries are available from some questionnaires. 

Other data sources
Submissions with reference to more comprehensive studies like the risk reduction strategy study submitted by UK on behalf of the EC (EPA 2000) and the study of management options developed under the Convention on Long Range Transboundary Pollution submitted by Norway, have made it possible to do this risk management evaluation.

Information on national and regional regulations, or voluntary phase out of the use and production of C-PeBDE from developing countries, are available but information from developing countries is limited.  

Most information on use and production patterns is from around 2000, when background material was gathered for management evaluations in the developed regions. This information has been updated in this document with complementing studies up to 2007. After 2000 production and new use of C-PeBDE has been phased out in most of the developed regions. There is no new information on use in US, where the production has been voluntarily phased out. Information was received about recent regulatory action in Australia and China. 

The collected information would be inadequate for a quantitative analysis of the risks of phasing out production and use of C-PeBDE. However, the available data are sufficient to prepare a qualitative risk management evaluation consistent with the requirements of the Stockholm Convention.
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