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Abbreviations and acronyms 

 

BAT/BEP Best available technologies/best environmental practices 

BFR Brominated flame retardant 

c-PentaBDE Commercial pentabromodiphenyl ether 

c-OctaBDE Commercial octabromodiphenyl ether 

COP Conference of Parties 

DecaBDE Decabromodiphenyl ether 

EEE Electrical and electronic equipment  

EPS Expanded polystyrene 

ESM Environmentally sound management 

EU European Union 

GC/MS Gas chromatography/mass spectrometry  

HBB Hexabromobiphenyl 

HBCD Hexabromocyclododecane 

HIPS High impact polystyrene  

HS Harmonized Commodity Description and Coding Systems 

NGOs Non-governmental organization 

NIP National implementation plan 

PBDDs Polybrominated dibenzo-p-dioxins 

PBDEs Polybrominated diphenyl ethers 

PBDF Polybrominated dibenzofurans 

PCBs Polychlorinated biphenyls 

PCNs Polychlorinated naphthalenes 

PCP Pentachlorophenol 

POPs Persistent organic pollutants 

POP-PBDEs Polybrominated diphenyl ethers listed in the Stockholm Convention  

SC Stockholm Convention  

SCCPs Short chain chlorinated paraffins 

WEEE Waste electrical and electronic equipment 

XRF X-ray fluorescence 

XPS Extruded polystyrene 
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1. Introduction to the guidance document 

1.1  Hexabromocyclododecane (HBCD) in the Convention 

HBCD is a brominated flame retardant used as an additive in polymer applications, providing fire protection during 
the service life of vehicles, buildings or articles, as well as protection while stored. The main uses of HBCD globally 
are in expanded and extruded polystyrene foam insulation while the use in textile applications and electric and 
electronic appliances is smaller. 

In May 2013, the Conference of the Parties of the Stockholm Convention on Persistent Organic Pollutants (POPs) 
added hexabromocyclododecane (HBCD) to Annex A, with specific exemption for the production and use of HBCD 
for expanded polystyrene (EPS) and extruded polystyrene (XPS) in buildings (decision SC-6/13; United Nations, 
2013). Parties shall prohibit and/or eliminate the production of HBCD, except if they have notified the Secretariat of 
their intention to use for the time-limited specific exemption for production and use of EPS and XPS in buildings, as 
provided in Annex A of the Convention. Pursuant to paragraph 4 of Article 21 of the Convention, the amendment 
entered into force for most parties on 26 November 20141. 

Parties to the Convention for which the amendments have entered into force have to meet the obligations under 
the Convention leading to the elimination of HBCD for the production and uses that are not covered by the 
exemption. Each Party that has registered for the exemption pursuant to Article 4 shall, as per Part VII of Annex A, 
take necessary measures to ensure that expanded polystyrene and extruded polystyrene containing HBCD can be 
easily identified by labelling or other means throughout its life cycle. 

More information on the chemical properties, environmental fate, monitoring data, environmental and health risks 
of HBCD can be found in the risk profile (UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a) adopted by the POPs 
Review Committee of the Stockholm Convention in 2010.2 Information on global production and uses of HBCD can 
also be found in risk management evaluation on hexabromocyclododecane (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 
2011) and addendum to the risk management evaluation on hexabromocyclododecane 
(UNEP/POPS/POPRC.8/16/Add.3) (UNEP, 2012). 

1.2  Purpose of the guidance 

The purpose of this document is to provide Parties with guidance on the establishment of inventories of HBCD. The 
target audience is national focal points of the Convention and those involved in the process for NIP review and 
update, in particular the task teams and coordinators responsible for establishing the inventory.  

In accordance with paragraph 1 (c) of Article 7 of the Convention, Parties are to review and update their national 
implementation plans (NIPs) and transmit it to the COP within two years of the date in which the amendment 
entered into force - in November 2016, for most Parties.   

In accordance with Article 15 of the Convention, Parties are required to report to the Conference of the Parties on 
the measures they have taken to implement the provisions of the Convention and on the effectiveness of such 
measures in meeting the objectives of the Convention. This information includes statistical data on its total 
quantities of production, import and export of each of the chemicals listed in Annex A and Annex B or a reasonable 
estimate of such data. Article 6, paragraph 1 (a) of the Stockholm Convention requires each Party to develop 
appropriate strategies for the identification of products and articles in use and wastes consisting of, containing or 
contaminated with POPs. Information obtained through an inventory of HBCD may assist in meeting these 
obligations.  

For more information, please consult General guidance on POPs inventory development 
(UNEP/POPS/COP.9/INF/19/Add.1) (UNEP, 2019). 

 
1 Amendments shall not enter into force for those Parties that have submitted a notification pursuant to the provisions of 
paragraph 3(b) of Article 22 of the Stockholm Convention. Also, in accordance with paragraph 4 of article 22, the amendment will 
not enter into force with respect to any Party that has made a declaration regarding the amendment to the Annexes in 
accordance with paragraph 4 of Article 25. Such Parties shall deposit their instruments of ratification regarding the amendment, 
in which case the amendment shall enter into force for the Party on the ninetieth (90) day after the date of deposit with the 
Depositary. 
2 http://chm.pops.int/tabid/243/Default.aspx. 
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1.3  Other guidance documents to be consulted 

The users of this guidance should also consult General guidance on POPs inventory development 
(UNEP/POPS/COP.9/INF/19/Add.1) (UNEP, 2019) and other guidance documents to support review and updating of 
national implementation plans available on the website of the Stockholm Convention3, including the following: 

• Risk profile on hexabromocyclododecane (UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a);  

• Risk management evaluation on hexabromocyclododecane (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011); 

• Addendum to the risk management evaluation on hexabromocyclododecane 
(UNEP/POPS/POPRC.8/16/Add.3) (UNEP, 2012); 

• Draft guidance on best available techniques and best environmental practices for the production and use of 
hexabromocyclododecane listed with specific exemptions under the Stockholm Convention 
(UNEP/POPS/COP.8/INF/16) (UNEP, 2017c). 

Furthermore, this document should be used in conjunction with documents developed under the Basel Convention 
which provide guidance on the development strategies and inventories in relation to POPs wastes including HBCD: 

• General technical guidelines on the environmentally sound management of wastes consisting of, containing 
or contaminated with persistent organic pollutants (UNEP/CHW/COP.14/7/Add.1) (UNEP, 2018); 

• Technical guidelines on the environmentally sound management of wastes consisting of, containing or 
contaminated with hexabromocyclododecane (UNEP/CHW.12/5/Add.7/Rev.1) (UNEP, 2015a); 

• Methodological guide for the development of inventories of hazardous wastes and other wastes under the 
Basel Convention (UNEP/CHW/COP.12/9/Add.1) (UNEP, 2015b). 

1.4  Objectives of the inventory 

The national inventory on POPs provides information necessary for making decisions related to the management of 
POPs in accordance with the Stockholm Convention. More specifically, such an inventory can serve to: 

• Provide the basis for the development of a strategy in the NIP (i.e. identify the economic sectors that should 
be prioritized and the type of actions required for those sectors); 

• Provide a basis for the evaluation whether the current national use, production, chemical and waste 
management meet the requirements of the Convention;  

• Report to the Stockholm Convention COP on progress made to eliminate HBCD; 

• Identify areas where financial or technical support is needed (when resources are limited, to fill the gaps in 
the inventory/fulfil the obligations of the Convention). 

The information obtained in an inventory can include the following:  

• Past and current uses/production of HBCD at the national level; 

• Stockpiles; 

• Presence of products and articles containing HBCD in the consumer market; 

• Flows (import/export) into a country of products and articles containing HBCD; 

• Disposal practices for products and articles containing HBCD when they become wastes;  

• Management of HBCD containing waste (see UNEP, 2015a); 

• Use of alternative flame retardants to HBCD (see UNEP/POPS/POPRC.8/16/Add.3) (UNEP, 2012); 

• Potentially contaminated sites. 

The inventory process may help the Party to assess the need for specific exemption for production or use of HBCD 
(see chapter 1.1). Information on the exemptions can be found on the website of the Convention. Information 
collected can also support reporting under Article 15.  

The inventory process is usually iterative. In establishing an inventory of HBCD for the first time, Parties will also 
identify resources and technical capacities needed to further improve the accuracy of their inventory. 

 

 
3 http://chm.pops.int/tabid/7730/Default.aspx. 
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2 How to develop an HBCD inventory 

2.1  General guidance on POPs inventory development 

Please refer to General guidance on POPs inventory development (UNEP/POPS/COP.9/INF/19/Add.1) (UNEP, 2019) 
for general approach to developing national inventories. The guidance describes general process to be taken in 
making an inventory. In summary, the following steps should be taken: 

 Step 1: Initiating the inventory development process 

Establishing a national inventory team 

Identifying relevant stakeholders 

Defining the scope of the inventory 

Developing a workplan 

Contacting the stakeholders 

 Step 2: Choosing data collection methodologies 

Indicative method 

Qualitative method 

Quantitative method 

 Step 3: Collecting and compiling data 

Tier 1: Initial assessment 

Tier II: Main inventory 

Tier III: In-depth inventory 

 Step 4: Managing and evaluating the data 

 Step 5: Preparing the inventory report 

 

2.2  Step 1: Initiating the inventory development process 

For general description of Step 1, please refer to Chapter 2.2 of General guidance on POPs inventory development 
(UNEP/POPS/COP.9/INF/19/Add.1) (UNEP, 2019). 

In initiating the inventory development process, Parties are advised to establish a multi-stakeholder national 
inventory team for the task to ensure the necessary competences and access to the relevant inventory information.  
The inventory of HBCD can be combined with the inventory of other POPs (e.g. PBDEs) for synergies when 
investigating same sectors or activities (i.e. WEEE plastic, transport sector, construction, furniture and textiles).  

To define the scope of the inventory, the national inventory should identify which sectors (industries, products, 
articles) will be contacted for the information in the process. Development of a national inventory of products and 
articles containing HBCD requires cooperation with the relevant authorities as well as manufacturers, users, 
suppliers and retailers of HBCD and products and articles containing HBCD as a flame retardant. Since more than 
90% of HBCD has been used in EPS/XPS with main use in construction sector, it is likely to be the priority inventory 
area. Potential sectors and stakeholders involved in the life-cycle of HBCD are listed in Table 1 below. 
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Table 1: Sectors and stakeholders involved in the life-cycle of HBCD. 

Sectors Stakeholders 

For all uses • Ministry of Environment, and/or Ministry responsible for waste management 

• Ministry of Industry, Ministry of Labour 

• NIP coordinator and steering committee 

• Basel Convention focal point (and stakeholders in Basel) 

• Customs authorities 

• Authorities in charge with fire safety requirements of e.g. buildings, vehicles, and 
textiles 

• Industry producing HBCD or importing/exporting HBCD 

• NGOs working on POPs 

Production of HBCD • Chemicals industry (in the few countries where HBCD production takes place) 

Expanded Polystyrene 
(EPS) 

Extruded Polystyrene 
(XPS) in construction 
and buildings and in 
packaging 

• Authorities in charge of construction requirements, such as building code, as well as 
packaging requirements (e.g. food packaging) 

• Industry producing EPS raw material (downstream users of HBCD) 

• Industry manufacturing flame retardant EPS and XPS articles (e.g. EPS and XPS 
insulation, ornaments, logos, packaging materials)  

• Construction industry (in particular related to use of insulation) 

• Packaging industry 

• Importers and exporters of EPS and XPS articles (including insulation, packaging 
materials) 

• Retailers of insulation boards and other construction materials made of EPS/XPS 
(ornaments etc.) 

• Importers and exporters of HBCD waste 

• Potential recyclers of HBCD containing articles/products 

• Other relevant stakeholders in the country (e.g. institutes educating construction 
professionals)  

Polymer dispersion for 
textiles in treated 
applications  

• Importers and exporters of flame-retardant textiles/associations 

• Retailers of flame-retardant textiles 

• Users of flame-retardant textiles: Construction industry (in particular related to 
upholstery), transportation industry 

• Other relevant stakeholders in the country (e.g. research groups working on textile 
material flows) 

Other uses (HIPS, latex 
binders, adhesives and 
paints) 

• Importers and exporters of electric and electronic appliances, adhesives and paints 

• Manufacturers of electric and electronic appliances, adhesives and paints 

• Retailers of electric and electronic appliances, adhesives and paints 

• Other relevant stakeholder in the country 

Companies recycling 
HBCD containing 
materials 

• Recyclers of construction materials and furniture 

• Recyclers of packaging EPS and XPS 

• Recyclers of WEEE 

End-of-life treatment • Waste management companies 

• Companies operating waste incinerators or co-processing waste for energy 
production 

• Landfill operators 

 

The depth of the inventory needs to be further defined in the course of the inventory when information becomes 
available considering the available resources.  
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2.3  Step 2: Choosing data collection methodologies 

There are a number of different approaches that have been used for gathering information for POPs inventories, i.e. 
indicative method, qualitative method and quantitative method. For more information on those methodologies, 
please refer to Chapter 2.3 of General guidance on POPs inventory development (UNEP/POPS/COP.9/INF/19/Add.1) 
(UNEP, 2019). 

Questionnaires and interviews are valuable instruments for primary data collection in inventory programs. Based on 
contact and consultation meetings with stakeholders, questionnaires with explanatory notes can be developed and 
sent to the relevant stakeholders to gather the information needed to compile data for a Tier II or Tier III 
assessment. Questionnaires for HBCD producers, users, or companies importing or selling HBCD as well as products 
containing HBCD are available in Appendix 1 and 2 to the present guidance and can be modified and adjusted as 
needed. 

Samples of products and articles can be purchased or requested during on-site inspections at factories, retailers, 
markets, in buildings possibly containing HBCD, recycling locations, and waste disposal/storage facilities.  

2.4  Step 3: Collecting and compiling data 

For general description of Step 3, please refer to Chapter 2.4 of General guidance on POPs inventory development 
(UNEP/POPS/COP.9/INF/19/Add.1) (UNEP, 2019). 

An initial assessment (Tier I) is carried out to obtain an overview of the relevant uses and stakeholders to be 
contacted in the key sector under investigation. Tier I methods usually rely on available literature and statistics in 
combination with calculations based on already existing information, such as the risk profile 
(UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a), risk management evaluation (UNEP/POPS/POPRC.7/19/Add.1) 
(UNEP, 2011), and addendum to the risk management evaluation (UNEP/POPS/POPRC.8/16/Add.3) (UNEP, 2012) 
adopted by the POPs Review Committee.4 Also Technical guidelines on the environmentally sound management of 
wastes consisting of, containing or contaminated with hexabromocyclododecane (UNEP/CHW.12/5/Add.7/Rev.1) 
(UNEP, 2015a) contain useful information for the initial assessment. 

Main inventory (Tier II) will be carried to collect data on the most important sectors and uses through interviews and 
questionnaires to the national stakeholders, and further identify missing information.  

If needed and resources are available, a more in-depth inventory (Tier III) can be initiated fill in the data gaps 
remaining after the main inventory.   

2.4.1 Tier I: Initial assessment 

The initial assessment generally relies on collecting existing information, desk studies, interviews etc. First priority is 
to get an overview of the present and historical use of HBCD and its life-cycle in the country. The team should collect 
the existing past and present national data on the import and use of HBCD and articles containing HBCD from major 
stakeholders and sources including (see Table 1):  

• Relevant industries or industry associations (in particular EPS/XPS/insulation material manufacturers; 
construction; textile);  

• Ministry of Industry; 

• Authorities in charge of fire safety regulations an building code; 

• Customs services, the National Bureau of Statistics; 

• Published literature in scientific journals and other studies;  

• Online research. 

Expected outputs of the initial assessment include:  

(a) A list of authorities relevant to the production, import, and use of HBCD; 

(b) Past and present fire regulations related to buildings, insulation materials, and textiles.  

(c) A list of producers, exporters, and importers of HBCD;  

 
4 http://chm.pops.int/tabid/243/Default.aspx. 
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(d) Initial information on production and import of HBCD in the country; 

(e) A list of potential users of HBCD (see Table 1); 

(f) Initial information on the uses of HBCD in the country. Production volumes, import and trade of HBCD 
including products and articles containing HBCD; 

(g) List of products/articles on the consumer market that may contain HBCD; 

(h) Estimates of service life of the products/articles containing HBCD; 

(i) Initial information on waste management of articles that may contain HBCD;  

(j) Compilation of information as basis for Tier II assessment and initial feedback from stakeholders. 

Based on these data, the team should assess the relevance of defined scope and whether all relevant stakeholders 
have been involved.  

2.4.2 Tier II: Main inventory 

Tier II of the inventory focuses on the sectors found relevant in the initial assessment. New information is collected 
through surveys and site visits. Examples of questionnaires that could be used in contacting the stakeholders are 
available in Appendices 1 and 2 to the present guidance. When the number of stakeholders is small, personal 
communication may be most appropriate. 

The inventory team should look for information taking into account the life-cycle of HBCD in the country, including: 

• Production of HBCD;  

• Industries currently and formerly using HBCD; 

• Products and articles manufactured using HBCD such as: flame-retardant expanded and extruded 
polystyrene, polymer dispersion for flame retardant textiles and other uses; 

• Products and articles containing HBCD in use such as: flame-retardant expanded and extruded 
polystyrene, polymer dispersion for flame retardant textiles and other uses; 

• Service life of products and articles containing HBCD; 

• Stockpiles and wastes from current and former production and use in industries (countries that have 
produced or used HBCD in industries);  

• Recycling of products and articles containing HBCD, including the types of articles produced from 
recycling; 

• HBCD in waste and how waste containing HBCD is managed;  

• Sites/locations where activities have occurred that could have potentially contaminated the locations 
or wider environment with HBCD. 

The aim is to obtain following numerical data for the inventory: 

• Quantity of HBCD produced and used in the past;  

• Quantity of HBCD produced and used currently in manufactured products and articles, including 
production of EPS and XPS for use in buildings (exempted use) and possibly in other uses (e.g. 
packaging, textile, HIPS for electronics); 

• Quantities of HBCD present in articles and products such as in EPS and XPS in use in building and 
construction sector and possibly in packaging and other uses (e.g. furniture, ornaments, logos);  

• Quantities of HBCD in use in flame-retardant textiles (e.g. upholstery in buildings and vehicles);  

• Quantities of HBCD in use in other applications (minor uses such as HIPS and adhesives), where 
relevant; 

• Quantities of HBCD in stockpiles and wastes. 

Possible applications of HBCD (Table 1) in the country and relevant sites can also be identified for closer studies and 
site visits, including: 

• Current and former production sites of HBCD; 
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• Manufacturing sites of HBCD containing products and articles; 

• Waste collection centres and recyclers;  

• Waste management facilities; 

• End-of-life vehicles treatment facilities;  

2.4.3 Tier III: In-depth inventory 

The in-depth inventory may include sampling and analysis of HBCD. Laboratory analysis, although time consuming 
and expensive, may be necessary in identifying materials containing HBCD. However, in cases where the material 
dates before 2014 the presence of bromine, confirmed using X-ray fluorescence (XRF) screening, can be a sufficient 
confirmation on the presence of HBCD in the material on site. Tier III may also involve detailed inspections of sites 
mentioned in tier II above and in the inventory chapters below.  

Appendix 3 contains more information on use of analytics in the inventory process. The screening and analysis of 
POPs and HBCD containing articles and products is described in the Guidance on Sampling, Screening and Analysis of 
Persistent Organic Pollutants in Products and Articles (UNEP, 2017d). Also Technical guidelines on the 
environmentally sound management of wastes consisting of, containing or contaminated with 
hexabromocyclododecane (UNEP/CHW.12/5/Add.7/Rev.1) (UNEP, 2015a) provide information on analytical 
methods.  

Some examples of such studies can be found in published literature: An initial screening of HBCD has e.g. been 
performed in Japan for curtains5 (Kajiwara et al. 2008, 2009) and textiles in vehicles (Kajiwara et al. 2014). A 
preliminary monitoring of HBCD in EPS and XPS has been performed in South Korea for packaging (Rani et al. 2014) 
and for buoy (Hong et al. 2013) detecting HBCD at different levels6. A study on HBCD in EPS and XPS waste was 
carried out recently in the Netherlands (Giraf Results, 2016). 

The in-depth inventory may also establish a material and substance flow analysis to understand the stocks and flows 
of HBCD in different material streams. With a dynamic substance and material flow analysis and the information on 
the current use/stock of the respective products and the service life of the products, the products entering the 
waste stream can be estimated and calculated. Such dynamic substance flow analysis has been conducted for HBCD 
(Li et al., 2016) or PBDEs (Morf et al., 2008; Abbasi et al., 2015). Also see the approach in European Commission 
(2011) and Potrykus et al. (2019). 

2.5  Step 4: Managing and evaluating the data 

For general description of Step 4, please refer to Chapter 2.5 of General guidance on POPs inventory development 
(UNEP/POPS/COP.9/INF/19/Add.1) (UNEP, 2019). 

The compiled data (draft inventory) should be assessed by stakeholders and possibly by an external expert. 
Depending on the feedback, further information may need to be gathered. 

2.6  Step 5: Preparing the inventory report 

The final stage of the inventory is preparation of the inventory report. This report includes results of inventories of 
all key sectors investigated by the country compiled in a single document. 

The essential elements of the report are: 

(a) Objectives and scope; 

(b) Description of data methodologies used and how data were gathered, including all the assumptions and 
conversion factors adopted as a result of expert judgment; 

(c) Final results of the inventory for each sector considered a priority for the country (using a format to be 
provided in the General inventory guidance as such or adapted from that format); 

(d) Results of the gap analysis and limitations identified for completion of the inventory; 

 
5 The life span of quality curtains is more than 20 years (Wrey’s, 1997). Therefore HBCD in curtains treated the last decades are to 
a considerable share still in use.  
6 The levels were partly below HBCD levels used for flame retarding PS (Rani et al., 2014; Hong et al., 2013) indicating that some 
of the PS were from recycling. 
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(e) Further actions (e.g. stakeholder involvement, data collection strategies) to be taken to complete the 
inventory and recommendations. 

Other information (e.g. stakeholder list) could be included in the report depending on the national preferences. 
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3  Background information on HBCD 

3.1  Identity and production of HBCD 

HBCD means hexabromocyclododecane (CAS No: 25637-99-4), 1,2,5,6,9,10-hexabromocyclododecane (CAS No: 
3194- 55-6) and its main diastereoisomers: alpha- hexabromocyclododecane (CAS No: 134237-50-6); 
beta-hexabromocyclododecane (CAS No: 134237-51- 7); and gamma-hexabromocyclododecane (CAS No: 
134237-52-8). It is used as a flame retardant additive to delay polymer ignition and thereby slow the rate at which 
buildings, articles, vehicles and stored materials catch fire.  

HBCD is a cyclo-aliphatic brominated hydrocarbon produced through the bromination of cyclododecatriene. The 
structural formula of HBCD is a cyclic ring structure with Br-atoms attached. The molecular formula of the compound 
is C12H18Br6 and its molecular weight is 641 g/mol. 1,2,5,6,9,10-HBCD has six stereogenic centers and, in theory, 16 
stereoisomers could be formed (Heeb et al., 2005). However, in commercial HBCD, only three of the stereoisomers 
are commonly found, namely, alpha (α-), beta (β-), and gamma (γ-) HBCD. Depending on the manufacturer and the 
production method used, technical HBCD consists of 70-95 per cent γ-HBCD and 3-30 per cent α- and β-HBCD.  
Information about HBCD characteristics are shown in Table 2. 

Table 2: Basic information of HBCD (European Commission, 2008, ECHA, 2009, UNEP/POPS/POPRC.6/13/Add.2, 
UNEP, 2010a). 

Chemical Properties  Characteristics of Chemical  

Chemical name (IUPAC)  Hexabromocyclododecane  

Identification numbers 
(CAS number, EC number)  

CAS No. 25637-99-4, 1,2,5,6,9,10-hexabromocyclododecane (CAS No: 3194-55-6) and 
its main diastereoisomers: alpha- Hexabromocyclododecane (CAS No: 134237-50-6); 
beta-hexabromocyclododecane (CAS No: 134237-51-7); and 
gamma-hexabromocyclododecane (CAS No: 134237-52-8).” 

EC number: 247-148-4 

Molecular Formula and 
Structure (general) and 
molecular weight: 

C12H18Br6 (641.7 g/mol) 

 

Names of the major 
diastereoisomers 
identified:  

alpha-hexabromocyclododecane (CAS No 134237-50-6)  

beta-hexabromocyclododecane (CAS No 134237-51-7)  

gamma-hexabromocyclododecane (CAS No 134237-52-8)  

Trade name: Cyclododecane, hexabromo; HBCD; Bromkal 73-6CD; Nikkafainon CG 1; Pyroguard F 
800; Pyroguard SR 103; Pyroguard SR 103A; Pyrovatex 3887; Great Lakes CD-75P™; 
Great Lakes CD-75; Great Lakes CD75XF; Great Lakes CD75PC (compacted); Dead Sea 
Bromine Group Ground FR 1206 I-LM; Dead Sea Bromine Group Standard FR 1206 
I-LM; Dead Sea Bromine Group Compacted FR 1206 I-CM. 

Density: 2.24 g/cm3 to 2.38 g/cm3 

Auto flammability: Decomposes at >190 °C 

Vapour pressure: 6.3·10-5 Pa (21 °C) 

 

HBCD has been on the world market since the late 1960s and may still be produced for use in EPS and XPS in 
buildings, possible under the specific exemption in the Stockholm Convention Annex A. It has been historically 
produced mainly in China, the European Union (EU), and the United States of America. The total production of HBCD 
was estimated at around 31,000 tonnes in 2011, of which about 13,000 tonnes were produced in the EU countries 
and in the United States, and 18,000 tonnes in China (UNEP/POPS/POPRC.7/19/Add.1 (UNEP, 2010a), 
UNEP/POPS/POPRC.8/16/Add.3 (UNEP, 2011). For comparison, in 2001 demand for HBCD was 9,500-16,500 tonnes 
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in Europe, 3,900 tonnes in Asia and 2,800 tonnes in North and South America (additional data are available in 
UNEP/POPS/POPRC.7/19/Add.1 (UNEP, 2011) and UNEP/POPS/POPRC.8/16/Add.3 (UNEP, 2012)). Because of the 
alternatives having become available since 2014, HBCD is currently likely produced only in China. 

Information on production of HBCD under the exemption and the status of parties’ ratification of amendments can 
be found on the register for specific exemptions on the website of the Stockholm Convention (www.pops.int). 

Countries where HBCD production takes or took place in the past, should compile data on current (and historic) 
production, import, export, available information on uses, and possible current stockpiles for the inventory. Also 
information on the amount of production waste and the historic management and deposition of waste from 
production could be addressed in the inventory (including associated landfills). These may be relevant for 
identification of contaminated sites according to Article 6 of the Stockholm Convention as contamination has been 
detected around HBCD production sites (Li et al., 2012; Morris et al. 2004, Rüdel et al., 2012) (see chapter 3.6 on 
contaminated sites). 

3.2.  Uses of HBCD 

HBCD has been used as a flame retardant additive to reduce ignition of mainly flammable polymers and textiles in 
buildings, vehicles or electrical and electronic equipment (EEE). The main uses of HBCD globally are manufacture of 
expanded and extruded polystyrene foam insulation, while the use in textile applications and electric and electronic 
appliances is smaller (UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a). It has been estimated that over 90 per cent of 
HBCD is used as a flame retardant in EPS and XPS foams that are used as insulation materials in industrial and 
residential buildings in the construction sector (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011). In the EU the main 
use has been in EPS and XPS, and the uses in HIPS and in textiles are each estimated at 2% (ECHA, 2009). In Japan 
80% of the consumption of HBCD was in insulation boards (and tatami mat) and 20% in textiles (Managaki et al., 
2009). 

The concentrations at which HBCD is used depend on the polymer it is used with as well as the fire safety 
requirements the product needs to meet (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011). Therefore, there are 
regional differences in the amounts HBCD is applied. Typical concentrations of HBCD in different materials are 
shown in table 3 below.  

Table 3: Typical concentrations of HBCD in different materials.   

Flame-retardant materials  HBCD content (in mg/kg) 

Expanded polystyrene (EPS) 5,000-10,0007 

Extruded polystyrene (XPS) 8,000-25,0008 

Textile back-coatings 

Textiles 

60,000-150,0009 

22,000-43,00010  

High-impact polystyrene (HIPS) 10,000-70,00011 

 

Most of HBCD has been used in the European Union, but its use in China has increased over the past decade 
(UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a); (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011), 
(UNEP/POPS/POPRC.8/16/Add.3) (UNEP, 2012).  

3.2.1  HBCD use in flame retardant EPS and XPS 

There are a number of uses for flame retardant EPS and XPS in construction sector, packaging and other 
applications, from insulation to furniture and decoration. Alternatives to HBCD have not become available for most 

 
7 Submissions by Canada and PlasticsEurope/Exiba to the Stockholm Convention, 2011 (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 
2011). 
8 BFRIP 2005, XPSA and CPIA, PlasticsEurope/Exiba submissions to the Stockholm Convention, 2011 
(UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011). 
9 European Commission, 2008; Environment Canada and Health Canada, 2011 (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011) 
10 Kajiwara et al., 2009. 
11 ECHA, 2009 (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011). 

http://www.pops.int/
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common production process for EPS raw material until in 2014. Therefore it can be assumed in most regions that 
flame retardant EPS and XPS produced before 2014 contains HBCD. 

Continued use of HBCD has been possible after the listing under certain conditions (Annex A, Part VII of the 
Stockholm Convention; see Chapter 1.1). In case the use of HBCD has continued for insulation in buildings in the 
country (after ratification and registration for exemption under Article 4), the EPS and XPS containing HBCD should 
be easily identifiable by labelling or other means and separated from other EPS and XPS.  

Construction sector 

There is a variety of different uses for EPS and XPS materials in the construction sector (see Table 5, Rani et al., 
2014). In addition to insulation, also other molded EPS decorative elements can be found in buildings. 

The use of flame-retardant EPS and XPS insulation varies significantly between countries, depending on local 
building codes and fire safety regulations (Blomqvist et al., 2010). The wider use in insulation boards started in the 
1980s (European Commission, 2008). In some countries, virtually all EPS and XPS are flame retardant, while in some 
countries flame-retardant-free EPS and XPS can be used for many applications. Due to their high volumes and bulky 
sizes and the costs associated with transporting them, polystyrene foam insulation products are usually 
manufactured mainly for local consumption rather than export (Posner et al, 2010; BSEF, 2011). The raw material, 
however, is commonly traded between countries and transported long distances.  

The service life of buildings and their polystyrene foam components can be 25-100 years, and information on the 
historical use of HBCD containing materials is of importance for planning and ensuring environmentally sound 
management. Since the alternative flame retardants in XPS/EPS have only become available gradually in 2014, all 
flame retardant polystyrene foam until 2014 can be assumed to contain HBCD. All of the EPS and XPS used in 
buildings and construction are likely to not contain HBCD (in case materials without flame retardant can be used in 
the country), which needs to be accounted for in the calculations based on total volumes of EPS/XPS used for these 
purposes.    

Insulation boards with HBCD may also be found in road and railway embankments (UNEP/POPS/POPRC.6/13/Add.2) 
(UNEP, 2010a), mines and tunnels. 

In the manufacture HBCD is applied in flame-retardant EPS at 0.5 - 1.0 % by weight and in flame-retardant XPS at 0.8 
– 2.5 % in XPS by weight (Table 3). These concentrations can be applied when calculating the amount of HBCD in the 
used polystyrene foam in the country. For an inventory also the total volume of EPS and XPS containing HBCD in 
current use should be estimated since these are the materials which eventually need to be managed as waste.  

Other EPS and XPS uses 

Outside the construction sector, polystyrene (PS) foams have been also used to insulate coolers, as a packaging 
material, decorations and ornaments, although the materials in these applications may also be without flame 
retardant. HBCD has been used in EPS filling in nursing pillows and bean bags used as easy chairs 
(UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a). The use of flame retardant grade EPS for these applications 
depend on local requirements, as well as the quality of EPS raw material that may be available (logistical reasons). In 
the EU, HBCD is not used in food packaging (ECHA, 2009), but flame-retardant EPS has been found in other 
packaging materials (EUMEPS, 2009). In a South Korean survey of PS food contact materials HBCD was also 
discovered in ice box and in fish tray (Rani et al. 2014). 

EPS and XPS in packaging 

Use of flame-retardant grade polystyrene foam in packaging varies between countries and regions. In Europe 
Applications of polystyrene foam in packaging generally would not require the use of HBCD or other flame 
retardants (European Commission, 2008). However, even applications where flame-retardancy is not specifically 
required may still contain flame-retardant, e.g. when flame-retardant EPS raw material is more readily available 
(UNEP/CHW.12/5/Add.7/Rev.1) (UNEP 2015a).  

The service life of packaging material is much shorter that construction materials, and the situation varies from 
country to country and over time. Much of the old packaging material has already been disposed of. Also possible 
recycling has an impact. Screening of XPS and EPS in South Korea revealed the use and/or recycling of HBCD 
containing EPS in packaging (Rani et al., 2014). However, in the study made in the Netherland in 2018, relevant 
concentrations of HBCD were only found in packaging waste and construction waste, and new packaging material 
did not contain HBCD (Potrykus et al., 2019).    
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In the inventory it needs to be addressed whether the packaging materials contain HBCD for any reason (e.g. 
because the EPS raw material in the region contains HBCD, packaging material is imported, or HBCD from recycled 
EPS waste has contaminated new products).   

XPS and EPS in furniture and nursing pillows 

XPS and EPS containing HBCD have also been used in furniture and nursing pillows (UNEP/POPS/POPRC.6/13/Add.2) 
(UNEP, 2010a). Also loose-filled furniture, such as bean bags, may contain flame-retardant EPS. The extent of 
flame-retardant EPS and XPS use in furniture (e.g. child seat) is not clear and there are likely regional differences. 
Such information should be collected by detailed interviews of the manufacturers and importers, and if necessary 
screening in the later stages of the inventory. 

Vehicles 

Insulation boards with HBCD may also be found in vehicles (UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a), such as 
cold storage trucks. HBCD can also be found in other materials in other vehicles, such as in upholstery, seat belts and 
thermal covers. 

Other moulded EPS articles, such as ornaments, decorations, logos, etc.   

EPS is used for ornaments and decorations. If manufacture takes place, the regulations require use of 
flame-retardant grade for such products and such products are on the market, they should also be considered in the 
inventory.  

Considering the information above, the inventory of HBCD in EPS and XPS should address the following: 

• HBCD in current EPS and XPS production for building & construction, transport, packaging and furniture; 

• Import of HBCD containing polystyrene foams in building & construction, transport, packaging and furniture 
sectors; 

• HBCD containing EPS and XPS in use and stock in building and construction; 

• HBCD containing EPS and XPS in use and stock in packaging12, furniture and other uses;   

• HBCD in EPS and XPS in recycling and end-of-life. 

3.2.2  HBCD in textile back-coatings, furniture and transportation upholstery and clothing 

The second largest application of HBCD globally was as flame-retardant in polymer dispersion on cotton or cotton 
mixed with synthetic blends in the back-coating of textiles (Table 5; UNEP/POPS/POPRC.6/13/Add.2, UNEP 2010a). 
HBCD might still be used in textiles in countries having not ratified the Stockholm Convention or the HBCD 
amendment. For countries that have ratified the HBCD amendment to the Stockholm Convention, this use is 
prohibited, but the textiles may still be in use. 

Textiles can be treated with flame retardants through fabric impregnation or spraying or by spinning flame-retardant 
polymers into textile yarns. Back-coating to textiles has been applied by adding a dispersion containing a polymer 
and HBCD among other additives as a thin coating film (ECHA, 2009). The application of flame retardants in textiles 
depends on the flammability standards in the country (Horrocks, 2013; Shaw et al., 2010). HBCD containing textiles 
were mainly used in upholstery fabrics (UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a). Depending on the 
fire-safety regulations including building code, textiles in residential homes, public buildings (including hospitals and 
prisons), airports or hotels may be flame retarded (UNEP/POPS/POPRC.6/13/Add.2; UNEP, 2010a; Horrocks, 2013).  

Flammability standards define material specific ignitability requirements for different materials, and meeting those 
standards may require use of flame retardants. For example the German DIN 4102/Class B1 standard can be fulfilled 
by the use of HBCD or other brominated flame retardants (Zinser, 2009). These standards are different in different 
countries or regions (Horrocks, 2013; Shaw et al., 2010). The requirements of the respective standards form a basis 
for understanding the scope of HBCD use in the application, and should be studied closely in the inventory. 

Textile applications for HBCD include (European Commission, 2008; UNEP/POPS/POPRC.6/13/Add.2 (UNEP, 2010a); 
UNEP/CHW.12/5/Add.7/Rev.1 (UNEP, 2015a)): 

• Residential and commercial upholstered furniture; 

 
12 EPS packaging is not usually made of flame-retardant EPS unless specifically required or when the only available EPS raw 
materials are flame-retardant. 
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• Seating and other textile interior in transportation (trains, air planes, ships); 

• Automobile interior textiles; 

• Wall coverings and draperies; 

• Interior textiles e.g. roller blinds and curtains; 

• Bed mattress ticking; 

• Protective clothing and other technical textiles (e.g. fire-fighters and military); 

• Tents;  

• Other treated textiles. 

The concentrations of HBCD used in the production of flame-retardant textiles are much higher than those used in 
polystyrene foam production (Table 3). HBCD can be present in flame retardant textiles at concentrations ranging 
from 2.2 % – 4.3 % (Kajiwara et al., 2009) or even up to 15 % (UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a). While 
the total use volume of HBCD in textiles was considerably lower than for EPS and XPS, the environmental releases of 
these two applications were similar in Europe (ECHA, 2009).  

In consultation with the individual stakeholders, the current and former use of HBCD for the textile sectors should be 
clarified for estimation of the total volume of HBCD currently and historically used in the sector. Also the amount of 
materials treated with HBCD should be estimated.  

The different textile applications treated during the last approximately 40 years have partly likely been disposed of 
and ended in landfills, incinerators and possibly in recycling. Due to the long lifetime of some of these uses (in 
transport seating; other automobile application, curtains, tents) a considerable share of these textiles might 
nevertheless be still in use. 

HBCD in Transport textiles 

Textiles in transport are, in general, associated with seating, floorcoverings, roof-lining fabrics and other furnishings 
within the vehicle or vessel interior (Horrocks, 2013). In most of transport applications in which safety is an issue, 
there are national or international regulations that govern their fire-safety. Therefore materials that are used which 
meet a defined required level of flame resistance or materials with flame retardants are used in different textile 
application in transport including public transport, air planes, ships and cars13.  

It is unclear which textiles used in the transport sector may contain HBCD. Many flame-retardants have been used 
for different fabrics, including HBCD and PBDEs. In a study in Japan HBCD was detected in 50% of the analysed floor 
coverings (n=4) but not in any of the analysed seat fabrics (n=16) (PBDEs were detected in textiles)14 (Kajiwara et al., 
2014). HBCD was also detected in door trim fabrics in this study. 

In aircraft, all internal textiles such as seating, internal décor and blankets require defined levels of flame or fire 
resistance to internationally recognized standard levels. Therefore particular flammability standards exists e.g. for 
airplanes (e.g. UK Civil and US Federal Aviation Authorities’ requirement for fire-resistant seating materials in all 
passenger aircraft) (Horrocks, 2013) with related flame retardant use. In a screening study high levels of flame 
retardants (including HBCD) were detected in dust in commercial airplanes (Allen et al., 2013).  

In railways flammability standards which set requirements for the fire safety of the materials used may exist  on 
national or regional level (e.g. European Directive 2008/57/EC) (Horrocks, 2013). Therefore also for this sector use of 
HBCD may have been used in relevant volumes. However, there are no studies on HBCD in trains.  

HBCD use in textile applications used indoors 

A range of textile application in residential homes, public buildings (including hospitals and prisons), air ports or 
hotels are flame retarded. This might include curtains, textile upholstery of furniture, bed mattress ticking, wall 

 
13 The use of flame retardants in cars have been linked to the levels of PBDEs in human blood serum in a study in the US (Imm et 
al. 2009) and also the highest HBCD exposure in United Kingdom via dust were related to cars (Abdallah & Harrad 2009). 
14 More than 60% of the bromine containing seat fabric contained PBDE as flame retardant (5500 to 78000 mg/kg) but it was not 
reported to which extent these were POP-PBDEs. In 6 of the 16 seat fabrics HBCD was detected at a concentration between 0.15 
to 50 mg/kg (Kajiwara et al., 2014). These HBCD levels can be considered a secondary contamination (e.g. from related floor 
covering with up to 13,000 mg/kg HBCD). Such secondary indoor POP contamination has been well documented for PCBs (Bent et 
al., 2000). 
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coverings and draperies (UNEP/POPS/POPRC.6/13/Add.2 (UNEP, 2010a); Horrocks, 2013). It has been concluded that 
indoor contamination with HBCD is a relevant exposure pathway to humans (Harrad et al., 2010b)15.  

Also for furniture application the national flammability standards (e.g. in the United States and the UK) may require 
the use of flame retardants, as documented for POP-PBDEs (UNEP, 2015c; Shaw et al., 2010, Stapleton et al. 2012; 
Chicago Tribune, 2012). Such national flammability standards most probably also trigger the use of HBCD or other 
flame retardants in such applications and would be assessed within the inventory.  

Only a few studies on HBCD in home textiles have been performed. A screening of HBCD in curtains in Japan 
revealed a relevant use of HBCD in this application (Kajiwara et al. 2008, 2009). From 10 curtains tested positive for 
bromine, 9 curtains contained HBCD in a concentration between 2.2 % to 4.3 %.  

HBCD use in clothing 

HBCD was also used in textile clothing. In particular specific personal protective equipment (PPE) clothing (e.g. for 
fire fighter and military uniform; other technical textiles) can contain HBCD or other flame retardants. The extent of 
use of HBCD is not known. 

Also for nightwear and other clothing flammability standards exist in some countries (e.g. British Standards (BS) 54 
Update on Flame Retardant Textiles 5722) which have resulted in the use of flame retardants even in children 
sleepwear (Blum & Ames, 1977). Flammability standards do not necessarily require the use of any flame retardant, if 
the fibre used is inherently inflammable (Adivarekar & Dasarwar, 2010) (Table 4).  

Table 4: Selected national and international nightwear fire regulations (Horrocks, 2013) 

Country Regulation 

UK The Nightdress (Safety) Regulation, Statutory Instrument S.I. 839:1967 and 

The Nightwear (Safety) Regulations S.I. 2043:1985, HMSO, London, UK. 

Netherlands Netherlands The Nightwear (Safety) Regulations 1985; from 2008 all clothing must meet 
minimum burning requirements. 

EU EU General Product Safety Directive (2001/95/EC); European Standard (EN) 14878:2007. 
Textiles – Burning Behaviour of Children’s Nightwear – Specification, 2007. 

Unite States USA Standard for the Flammability of Children’s Sleepwear, Title 16, Code of Federal 
Regulations (CFR), 16 CFR Parts 1615 and 1616 (recodified from Department of Commerce to 
Consumer Product Safety Commission at 40 FR 59917, 30th December 1975). 

Standard for the Flammability of Clothing Textiles, 16 CFR 1610, 02/2007. 

Australia and New 
Zealand 

Australian Government (2007): Trade Practices (Consumer Product Safety Standards) 
(Children’s Nightwear and Paper Patterns for Children’s Nightwear) Regulations 2007.  

Product Safety Standards (Children’s Nightwear and Limited Daywear Having Reduced Fire 
Hazard) Regulations, 2008 (declares AS/NZS 1249:2003 as the standard with variations stated 
in Amendment A 2008). (Standards Association of Australia, 2003). 

 

Industries manufacturing or importing personal protective textiles (e.g. for fire fighter and military uniform; other 
professional technical textiles), retailers and institutions using these textiles (fire fighters or military) should be 
contacted by direct interviews or by questionnaires for the inventory, if considered relevant in the country.  

Considering the information above, inventory of HBCD in textiles should address the following: 

• HBCD  in textiles used in transport sector; 

• HBCD in textile used indoor; 

• HBCD in textile clothing; 

• Related end-of-life management. 

 
15 An assessment of the temperature dependent emission rate of HBCD from a curtain showed measurable releases to air above 
80 °C and the human exposure risk was considered small (Miyake et al. 2009). In this study the (long-term) releases of HBCD by 
the release of fibers and related exposure was however not considered and assessed. 
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3.2.3  HBCD in adhesives, paints and HIPS 

Minor uses of HBCD include its use as a flame-retardant additive in adhesives and paints and high-impact 
polystyrene (HIPS) for electrical and electronic equipment. The use of HBCD in paints/coatings, latex binders and 
glues has been reported (Albemarle Corporation, 2000; Great Lakes Chemical Corporation, 2005). However, these 
were minor uses and have not been confirmed for different regions (European Commission, 2008).  

HBCD has been used in production of HIPS for casings of electrical and electronic equipment (EEE) 
(UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a), and the casings or parts of electronics as well as plastic fractions 
from recycling of waste electrical and electronic equipment (WEEE) might contain HBCD. Although HBCD has been 
largely replaced in HIPS, it has been commonly present in the past. In a study in Switzerland, approximately 18% of 
IT equipment and 3% of TV housings made from HIPS contained HBCD (Wolf, 2001; Waeger et al., 2010). However, 
in a more recent screening of BFRs in mixed WEEE plastic from shredders in several European countries, HBCD was 
below the detection limit 200 mg/kg plastic (Waeger et al., 2010; Waeger et al., 2012). According to Potrykus et al. 
(2019) HBCD may occur in recycled plastics and products made thereof (including toys) in concentrations ranging 
from a few mg/kg up to more than 1000 mg/kg. Different equipment with different quality is produced for different 
regions, and the situation may vary. 

HBCD has been largely replaced with other flame retardants in these applications (UNEP/CHW.12/5/Add.7/Rev.1) 
(UNEP, 2015a) and they could be justifiably given a lower priority in the inventory activities. 

Table 5 below compiles the information on different uses of HBCD as well as its production, and the related waste 
release media.  
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Table 5: Overview of the production and application of HBCD and their release media into the environment (Based 
on UNEP/POPS/POPRC.6/13/Add.2 (UNEP, 2010a), UNEP/POPS/POPRC.7/19/Add.1 (UNEP, 2011) and 
UNEP/CHW.12/5/Add.7/Rev.1 (UNEP, 2015a)). 

Group  Source materials 
/Substance used   

Applications 
/Processes  

End Product  Release Media  

HBCD CHEMICAL PRODUCTION   

 

Cyclododecatriene, 
bromine  

Chemical synthesis  HBCD chemical  • Solid waste  

• Water  

• Sludge  

• Air   

 

HBCD MIXTURE PRODUCTION   

(Emptied packages of HBCD chemical have been identified as an important source of emissions among first-line users of HBCD and 
appropriate waste management has reduced emissions significantly  

 

Styrene, pentane, 
HBCD and other  

additives   

Production of flame 
retardant EPS raw 
materials  

PS beads containing a blowing agent 
for EPS production  

• Solid waste  

• Landfill leachate   

• Wastewater cleaning  

• Sludge   

• Air   

PS, HBCD and other 
additives   

Production of flame 
retardant XPS HBCD 
masterbatches   

HBCD masterbatch compound for XPS 
production  

Surfactants,  

HBCD, antimony 
tri-oxide, acrylic 
adhesive  

Production of flame 
retardant textile 
backcoatings   

Textile back-coating mixture  

Textiles, HBCD  Production of 
impregnated 
textiles  

Flame-retardant textiles   

Polymer, HBCD  Production of flame 
retardant yarn   

Flame-retardant polymer for spinning 
into textile yarn   

HIPS pellets, HBCD 
antimony trioxide,  

HIPS  Flame-retardant HIPS pellets  

  Styrene-acrylonitrile 
plastics   

Styrene-acrylonitrile resins  

HBCD packaging  

  Production of 
adhesives and 
paints  

Adhesives, paints  

HBCD packaging  

  

Chemical  
Production 

  

HBCD mixture production 
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PRODUCTION OF ARTICLES CONTAINING HBCD  

(The boxes below include articles that have become wastes. Such wastes may also be generated at production sites, such as 
leftovers, cutting waste, etc.)  

 

XPS masterbatches or  

PS, HBCD and  

other additives 
(including blowing 
agents such as  

CO2)  

Expansion and 
Extrusion  

Flame-retardant XPS insulation 
boards: 

- Cold bridge insulation   

- Floors   

- Basement walls and foundations  
Inverted roofs   

- Ceilings   

- Cavity insulation Composite panels 
and laminates   

• Solid waste  

• Landfill leachate   

• Liquid industrial 
and household 
cleaning waste  

• Wastewater  

• Sludge  

• Air  

 

  

  

EPS beads  

Expansion and 
molding  

Flame-retardant EPS insulation, 
including insulation boards:  

- Flat roof insulation; pitched roof 
insulation; floor insulation 
‘slab-onground’ insulation  

- Insulated concrete floor systems  

- Interior wall insulation with 
gypsum board (“doublage”)  

- Exterior wall insulation or  

- ETICS (External Insulated  

- Composite Systems)  

- Cavity wall insulation boards  

- Cavity wall insulation loose fill  

- Insulated concrete forms (ICF)  

- Foundation systems and other 
void forming systems  

- Load bearing foundation 
applications  

- Core material for EPS used in 
sandwich and stressed skin panels 
(metal and wood fibreboard)  

- Floor heating systems  

- Sound insulation in floating floors 
(to avoid transmission of contact 
sound)  

- EPS drainage boards  

  

  

• Solid waste  

• Landfill leachate  

• Liquid industrial 
and household 
cleaning waste  

• Wastewater  

• Sludge  

• Air  

EPS concrete bricks, EPS concrete  

Soil stability foam (for civil 
engineering use)  

Seismic insulation  

Packaging materials made of PS foams 
(normally not flame )16  

 
16 EPS packaging is not usually made of flame-retardant EPS unless specifically required or when the only available EPS raw 
materials are flame-retardant (i.e. EPS raw material fractions that are not suitable for insulation boards can be used in the 
packaging material production).  

XPS articles 

  

EPS articles 
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Other molded EPS articles, such as 
ornaments, decorations, logos, etc.   

 

Flame-retardant 
textiles (backcoating 
or fabrics)  

  Residential and commercial 
upholstered furniture  

• Solid waste  

• Landfill leachate   

• Liquid industrial 
and household 
cleaning waste  

• Wastewater  

• Sludge  

• Air  

Transportation seating  

Wall coverings and draperies  

Protective clothing and other 
technical textiles  

Tents etc.  

 

HIPS pellets   Production of 
casings for 
electronic and 
electric equipment  

Electric and electronic appliances  • Solid waste  

• Landfill leachate   

• Liquid industrial 
and household 
cleaning waste  

• Wastewater  

• Sludge  

• Air  

3.3  Import and Export of HBCD as a chemical or in products 

Information on imports of HBCD could be available from custom services, or HBCD using industries (especially EPS 
raw material producers) and related industry associations. Information on import and export of articles containing 
HBCD should be sought from industries manufacturing them (in particular industries producing polystyrene 
insulation foam and packaging; textiles and EEE plastic materials). Information on both current and historic imports 
and exports should be sought. When contacting the relevant stakeholders for the information on the import of 
HBCD as a chemical, also information on the related uses should be sought.    

The HS codes used by the customs are normally not specific enough to address a specific chemical or chemical in 
products/articles in import or export (Korucu et al., 2014). Therefore HS codes can currently not be utilized for 
assessing imports/exports of either HBCD or HBCD containing products and articles. CAS numbers and trade names 
should be used (see Table 1).   

The information on imports and exports of HBCD should be compiled in the inventory report. The information 
should be cross-checked by comparing it with any available information on the material flows in main uses described 
in 3.2. 

3.4 HBCD recycling  

Recycling polystyrene products and articles into new products takes place and may involve pre-treatment processes 
such as compaction.  

A study of XPS and EPS in South Korea found HBCD containing PS in packaging (Rani et al., 2008) and buoy (Hong et 
al., 2013)17, likely originating from recycling. The overall relevance of HBCD in WEEE plastic is considered to be low 
and no specific inventory activity is recommended, unless there is evidence of on-going or recent use in HIPS. HBCD 
can still be present in old electronic equipment. While presence of HBCD cannot be ruled out, assessing the HBCD in 
recycled streams for the inventory would require chemical analyses and is likely not worthwhile due to use of 
alternative flame retardants, unless there is specific evidence on significance. 

Stockholm Convention prohibits recycling of HBCD. All HBCD containing materials may, however, have been recycled 
into new products prior to listing in the Stockholm Convention.  In addition, recycling may take place when 
HBCD-containing materials are not identified and removed from the recycling stream. Further contamination of 

 
17 Buoy made from PS are abundantly used in aquaculture farms and along the coasts and could be a source of HBCD in the 
marine environment. 

Textiles  

Electric and electronic  
equipment  
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recycled materials may also take place in countries which are not Parties to the Convention. A survey on the 
occurrence of brominated flame retardants in black thermo cups and selected kitchen utensils purchased on the 
European market detected no HBCD18 (Samsonek & Puype, 2013) and indicated that the overall level of HBCD in 
flame retarded waste plastic recycled into (such) products was low. However, according to Potrykus et al. (2019), 
HBCD occurs in recycled plastics and products made thereof (including toys) in concentrations ranging from a few 
mg/kg up to more than 1000 mg/kg, due to past and current recycling activities. 

An assessment on whether HBCD is likely present in recycling streams (e.g. if EPS/XPS insulation foam from 
construction is recycled or if e.g. EPS/XPS from packaging is recycled) could be carried out in the context of the 
consultations with the industry. This would also contribute to the considerations on how to ensure environmentally 
sound management of the waste containing HBCD at the end of life. 

3.5  HBCD in waste 

Due to the long service-life of products where HBCD has primarily been used, waste management represents a 
potentially increasing source of HBCD releases to the environment (Figure 1). Basel Convention has developed a set 
of technical guidelines to assist Parties on the environmentally sound management (ESM) of waste consisting of, 
containing or contaminated with persistent organic pollutants. The main document is Draft updated general 
technical guidelines on the environmentally sound management of wastes consisting of, containing or contaminated 
with persistent organic pollutants (UNEP/CHW/COP.14/7/Add.1; UNEP, 2018), which should be used in conjunction 
with the substance specific technical guideline. For wastes consisting of, containing or contaminated with HBCD, the 
“Technical guidelines on the environmentally sound management of wastes consisting of, containing or 
contaminated with Hexabromocyclododecane” has been prepared (UNEP/CHW.12/5/Add.7/Rev.1; UNEP, 2015a).  

The technical guidelines provide a framework for management of POPs waste by defining elements that are relevant 
for managing the waste in an environmentally sound manner, e.g. provisional concentration limits for what is 
considered low persistent organic pollutant content (Article 6 of the Stockholm Convention) and the methods that 
constitute environmentally sound disposal.  

Volumes of waste containing HBCD should be addressed in the inventory. These could include the amount of 
EPS/XPS, textile and WEEE waste managed by recycling companies, estimation of future amounts from demolition 
and refurbishing buildings as well as waste from new construction. Examples on how the formation of HBCD waste 
over time can be estimated can be found in Morf et al. (2008), European Commission (2011), and Potrykus et al. 
(2019). 

 

 

 
18 The BFR detected were decabromodiphenyl ether (decaBDE) listed in the Convention in 2017, as well as other BFRs such as 
tetrabromobisphenol A (TBBPA), tetrabromobisphenol A bis(2,3-dibromopropyl), ether (TBBPA-BDBPE) and 
decabromodiphenylethane (DBDPE). 



24 

 

Figure 1: Material and substance flow of HBCD in construction and impacted materials in production/use and waste 
management and related releases to the environment (Morf et al., 2008) 

3.6  HBCD contaminated sites  

Stockholm Convention Article 6 requires Parties to endeavour to develop appropriate strategies for identifying sites 
contaminated with POPs. Collecting information on HBCD-contaminated sites in the context of an inventory may be 
useful for such a strategy. For the identification of HBCD-contaminated sites the inventory team should consider the 
step-by-step approach in UNIDO's Persistent Organic Pollutants: Contaminated Site Investigation and Management 
Toolkit (UNIDO, 2010), which contains the identification of POP-contaminated sites (although not specifically 
covering HBCD sites), assessing related risks and setting priorities.   

All sites where production of HBCD, the manufacture of products and articles containing HBCD, the use of these 
products, recycling and the end-of-life treatment of these products has taken place may be potentially contaminated 
(Table 6). For some HBCD production sites and also downstream use of HBCD contamination has been documented 
(Allchin & Morris, 2003; Morris et al., 2004; Li et al., 2012, Rüdel et al., 2012; Eljarrat et al., 2005; Eljarrat et al., 2011; 
Remberger et al., 2004; Sellstroem et al., 1998; Zhang et al., 2013). Specifically the management of HBCD packaging 
material (disposed of by users of HBCD, e.g. manufacturers of EPS raw material) has been identified as a source of 
contamination (UNEP, 2010a). It should also be noted that HBCD is not essentially released from insulation boards 
during use (UNEP, 2010a), and significant contamination from presence of undisturbed EPS and XPS insulation 
boards should not be expected.  

A site is generally considered contaminated by a POP when the concentration of one or more contaminants exceeds 
the regulatory criteria or poses a risk to humans and/or the environment. There are currently no established 
regulatory limits for HBCD in soil. Contamination can be estimated by comparing the levels with background levels, 
which are below 1 ng/g in all regions (Harrad et al. 2010a, Desborough 2011, Tang et al. 2014). Levels in soil in 
contaminated areas are several orders of magnitude higher e.g. at a formulator/compounder plant in the UK (18,700 
– 89,600 ng/g; Dames and Moore, 2000) or at a XPS production facility in Sweden (140 – 1300 ng/g; Remberger et al. 
2004). Levels measured in London were up to 420 ng/g with increasing levels in soil close to buildings (Harrad et al., 
2010a; Desborough, 2011).  

Environmental contamination from releases from processes and deposits can affect air, water/sediments and land as 
well as biota including food (Dames and Moore, 2000; Morris et al., 2004; Li et al. ,2012, Remberger et al. 2004; 
Rüdel et al., 2012; Eljarrat et al. 2005; Eljarrat et al., 2011).  

Table 6: Potential HBCD-contaminated sites 
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Life cycle stage; 
Sector  

Activities Locations  

HBCD  production (Former) Production Production site  

(Former) Destruction of production waste Sites where production waste has 
been destroyed 

Disposal of waste from production Landfills related to waste from 
production 

Former water discharge River sediment and banks related to 
releases from production site 

Sites where HBCD 
were used in EPS and 
XPS production and 
in textile and related 
industries 

EPS/XPS industry currently or formerly using 
HBCD 

Site of production;  

Landfill site of related wastes; 

Impacted surface waters (sediment 
and flood plains) 

Textile industry and other industries (formerly) 
using HBCD  

 

Factories micronising HBCD 

Site of production;  

Landfill site of related wastes; 

Impacted surface waters (sediment 
and flood plains) 

Use of articles and 
products containing 
HBCD  

 

Sites where textiles containing HBCD is used Soil impacted from buildings/city19 

Accidental fire in building Soil/environment around fire 
accidents with HBCD XPS/EPS 

End-of-life treatment Recycling area of HBCD containing materials Recycling areas and landfills with 
deposited wastes  

Deposition of HBCD-containing waste Landfill and surrounding from 
leachate from HBCD- wastes 

Open burning or non-BAT incineration of 
HBCD-containing waste20 

Related sites and sites were 
residues/ashes are disposed  

Application sites of HBCD impacted sludge Agriculture land 

 

The following literature could be consulted when considering HBCD contamination: 

• Contamination at/around HBCD production sites (Allchin & Morris 2003 ; Morris et al. 2004; Li et al. 2012, 
Rüdel et al. 2012); 

• Contamination from HBCD using industries (plastics, textile, etc.) and micronizing of HBCD (Eljarrat et al. 
2005; Eljarrat et al. 2011; Morris et al. 2004; Remberger et al. 2004; Rüdel et al. 2012; Sellstroem et al. 
1998; Zhang et al. 2013); 

• Recycling of HBCD containing wastes (Gao et al., 2011; Tomko & McDonald, 2013); 

• Landfills and dump sites (Remberger et al., 2004; Weber et al., 2011); 

• Application of highly contaminated industrial sludge from (industrial) waste water treatment21 (not 
documented for HBCD). 

 
19 The comparison of HBCD in soils in UK cities compared to rural environment revealed higher levels in cities with elevated 
concentration in some city soils (Harrad et al. 2010a). For one house a transec study found decreasing HBCD levels in soils with 
increasing distance from the house which were below 1 mg/kg (0.29 mg/kg at 3 m; 0.12 mg/kg at 5 m, 0.035 mg/kg at 7 m and 
0.015 mg/kg at 12 m distance, Desborough 2011).  
20 The combustion of HBCD-containing waste in state of art incinerators does not lead to relevant releases of HBCD or PBDD/F 
(Mark et al. 2015; Weber et al. 2003). 
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The quantities in the landfills may be high due to past waste management practices. For example, it has been 
estimated in the EU that almost 30% of EPS/XPS panels containing HBCD have been landfilled (Potrykus et al., 
2019).Brominated flame retardants including HBCD and POP-PBDEs can be released from these materials by landfill 
leachate or accidental fires (Danon-Schaffer et al. 2014; Gullett et al. 2009; Odusanya et al. 2009; Weber et al. 2011, 
Remberger et al. 2004).  

 

  

 

21 The contamination pathway via sewage sludge has been documented for other POPs production (Washington et al. 2010; 
Oliaei et al. 2013) 



 

27 

REFERENCES 

Abbasi G, Buser AM, Soehl A, Murray MW, Diamond ML, 2015. Stocks and Flows of PBDEs in Products from Use to 
Waste in the U.S. and Canada from 1970 to 2020. Environmental Science & Technology 49 (3): 1521–28. 
doi:10.1021/es504007v. 

Abdallah MA, Harrad S. (2009). Personal exposure to HBCDs and its degradation products via ingestion of indoor 
dust. Environ Int. 35, 870-876. 

Adivarekar RV, Dasarwar S. (2010). Flame Retardant Systems for Textiles. Journal of the Textile Association 71, 
175-182. 

Albemarle Corporation. (2000). Saytex 9006L Flame Retardant. Baton Rouge. Lousiana: Albemarle Corporation. 2 pp. 

Allchin CR, Morris S. (2003). Hexabromocyclododecane (HBCD) diastereoisomers and brominated diphenyl ether 
congener (BDE) residues in edible fish from the rivers Skerne and Tees, U.K. Organohalogen Compdounds 61, 41-44. 
http://www.dioxin20xx.org/pdfs/2003/03-148.pdf 

Allen JG, Stapleton HM, Vallarino J, McNeely E, McClean MD, Harrad SJ, Rauert CB, Spengler JD (2013). Exposure to 
flame retardant chemicals on commercial airplanes. Environ Health. 12, 17. doi: 10.1186/1476-069X-12-17. 

Australian Government. 2007. Trade Practices (Consumer Product Safety Standards) Children’s Nightwear and Paper 
Patterns for Children’s Nightwear) Regulations. 

Bent S, Rachor-Ebbinghaus R, Schmidt C. 2000. Decontamination of highly polychlorinated biphenyl contaminated 
indoor areas by complete removal of primary and secondary sources. Gesundheitswesen 62, 86-92. 

Blomqvist P, McNamee Simonson M and Thureson P. 2010. Compilation of International Building Regulations (Fire) 
Relevant for EPS/XPS. SP Technical Note 2010:10. SP Technical Research Institute of Sweden, Borås. 

Blum A, Ames BN. 1977. Flame-Retardant Additives As Possible Cancer Hazards. The main flame retardant in 
children's pajamas is a mutagen and should not be used. Science 195, 17-23. 

BSEF, 2011. Bromine Science and Environmental Forum. Format for submitting pursuant to Article 8 of the 
Stockholm Convention the information specified in Annex F of the Convention, January 2011. 

Chicago Tribune, 2012. Playing with fire. Chemical companies, Big Tobacco and the toxic products in your home. 
http://media.apps.chicagotribune.com/flames/index.html 

Danon-Schaffer MN, Grace JR, Ikonomou MG. 2014. Investigation of PBDEs in Landfill Leachates from Across Canada 
Across Canada AcrossEnvironmental Management and Sustainable Development 3, 74-97 doi:10.5296 /emsd. 
v3i1.48554855. 

Dames and Moore, 2000. Environmental assessment of a European flame retardant coating manufacturing facility 
(formulator/compounder). Manchester (UK): Dames and Moore. Report 10531-009-420/PAH-2 [cited in EU RAR 
2008]. 

Desborough JL, 2011. Exploring the utility of chiral signatures to further understanding of soil-to-herbage transfer of 
persistent organic pollutants (POPs). PhD thesis, University of Birmingham UK. 

European Environment Agency, 2007. Feasibility assessment of using the substance flow analysis methodology for 
chemicals information at macro level. EEA Technical report No 1/2007. 

ECHA (European Chemicals Agency). 2009. Data on Manufacture, Import, Export Uses and Releases of HBCDD as well 
as Information on Potential Alternatives to Its Use. December 1, 2009. 
http://echa.europa.eu/doc/consultations/recommendations/tech_reports/tech_rep_hbcdd.pdf  

Eljarrat E, de la Cal A, Raldua D, Duran C, Barcelo D. 2005. Brominated flame retardants in Alburnus alburnus from 
Cinca River Basin (Spain). Environ Pollut. 2005 Feb;133(3):501-8. 

Eljarrat E, Raldúa D, Barceló D. (2011). Origin, Occurrence, and Behavior of Brominated Flame Retardants in the Ebro 
River Basin. In Handbook The Handbook of Environmental Chemistry Volume 13, The Ebro River Basin, Editors: 
Barceló, Damià, Petrovic, Mira (Eds.), Springer Publisher. 

Environment Canada. (2011). Proposed risk management approach for Hexabromocyclododecane (HBCD) Chemical 
Abstracts Service Registry Number (CAS RN): 3194-55-6. Environment Canada, Health Canada, November 2011. 17 p. 
https://www.ec.gc.ca/ese-ees/5F5A32FB-3FD2-438F-A0A3-E973380199AF/HBCD_RM%20Approach_EN.pdf  

http://www.dioxin20xx.org/pdfs/2003/03-148.pdf
http://media.apps.chicagotribune.com/flames/index.html
http://echa.europa.eu/doc/consultations/recommendations/tech_reports/tech_rep_hbcdd.pdf
https://www.ec.gc.ca/ese-ees/5F5A32FB-3FD2-438F-A0A3-E973380199AF/HBCD_RM%20Approach_EN.pdf


28 

European Commission, 2008. Risk Assessment: Hexabromocyclododecane CAS-No.: 25637-99-4 EINECS No.: 
247-148-4, Final Report May 2008. Luxembourg. 

European Commission, 2011. Study on waste related issues of newly listed POPs and candidate POPs. Final report. 
No ENV.G.4/FRA/2007/0066. 

European Manufacturers of Expanded Polystyrene (EUMEPS). (2002). Healthy Building with EPS. 
http://www.epshellas.com/en/downloads/building.pdf 

Gao S, Wang J, Yu Z, Guo Q, Sheng G, Jiamo Fu. (2011). Hexabromocyclododecanes in Surface Soils from E-Waste 
Recycling Areas and Industrial Areas in South China: Concentrations, Diastereoisomer- and Enantiomer-Specific 
Profiles, and Inventory. Environ. Sci. Technol. 45, 2093–2099. 

Giraf Results, 2016. HBCDD in EPS/XPS waste in the Netherlands. Inventory of size and value. Ministry of 
Infrastructure and the Environment, The Netherlands. 68 p. 

Great Lakes Chemical Corporation. (2005). Material Safety Data Sheet. Great Lakes CD-75-P, CD-75PM and CD-75PC. 
West Lafayette, Indiana: Great Lakes Chemical Corporation. MSDS Number: 00177. Effective Date: 10/14/2005.. 

Gullett BK, Wyrzykowska B, Grandesso E, Touati A, Tabor DG, Ochoa GS. (2009). PCDD/F, PBDD/F, and PBDE 
Emissions from Open Burning of a Residential Waste Dump. Environmental Science Technology 44, 394-399. 

Harrad S, Desborough J1, and Abdallah M A-E. (2010a). An overview of contamination of the UK environment with 
HBCD and its degradation products. Organohalogen Compounds 72, 193-196. 

Harrad S, de Wit CA, Abdallah MA, Bergh C, Björklund JA, Covaci A, Darnerud PO, de Boer J, Diamond M, Huber S, 
Leonards P, Mandalakis M, Ostman C, Haug LS, Thomsen C, Webster TF. (2010b). Indoor contamination with 
hexabromocyclododecanes, polybrominated diphenyl ethers, and perfluoroalkyl compounds: an important exposure 
pathway for people? Environ Sci Technol. 44, 3221-3231. 

Heeb NV, Schweizer WB, Kohler M and Gerecke AC. (2005). Structure elucidation of hexabromocyclododecanes - a 
class of compounds with a complex stereochemistry. Chemosphere 61, 65-73. 

Hong SH, Jang M, Rani M, Han GM, Song YK, Shim WJ. (2013). Expanded polystyrene (EPS) buoy as a possible source 
of hexabromocyclododecanes (HBCDs) in the marine environment. Organohalogen Compounds 75, 882-885. 

Horrocks AR. (2013). Regulatory and Testing Requirements for Flameretardant Textile Applications. In “Update on 
Flame Retardant Textiles: State of the Art, Environmental Issues and Innovative Solutions”. Eds. Alongi J, Horrocks 
AR, Carosio F, Malucelli G. pp 53-122, ISBN 978-1-90903-018-3 (ebook) Smithers Rapra Publishing. Shawbury, United 
Kingdom. 

Imm P, Knobeloch L, Buelow C, Anderson HA. (2009). Household exposures to polybrominated diphenyl ethers 
(PBDEs) in a Wisconsin Cohort. Environ Health Perspect. 117, 1890-1895. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2799463/ 

Kajiwara N, Sueoka M, Ohiwa T and Takigami H. (2008). Determination of flame-retardant hexabromocyclododecane 
diastereomers in textiles. Organohalogen Compds 70, 1414-1417. http://www.dioxin20xx.org/pdfs/2008/08-569.pdf  

Kajiwara N, Sueoka M, Ohiwa T, Takigami H. (2009). Determination of flame-retardant hexabromocyclododecane 
diastereomers in textiles. Chemosphere 74, 1485-1489. 

Kajiwara N, Takigami H, Kose T, Suzuki G, Sakai S. (2014). Brominated flame retardants and related substances in the 
interior materials and cabin dusts of end-of-life vehicles collected in Japan. Organohalogen Compounds 76, 
1022-1025.  

Korucu MK, Gedik K, Weber R, Karademir A, Kurt-Karakus PB. (2014). Inventory development of perfluorooctane 
sulfonic acid (PFOS) in Turkey: challenges to control chemicals in articles and products. Environ Sci Pollut Res Int. DOI 
10.1007/s11356-014-3924-2. 

Li H, Zhang Q, Wang P, Li Y, Lv J, Chen W, Geng D, Wang Y, Wang T, Jiang G. (2012). Levels and distribution of 
hexabromocyclododecane (HBCD) in environmental samples near manufacturing facilities in Laizhou Bay area, East 
China. J Environ Monit. 14, 2591-2597.  

Li L, Weber R, Liu J, Hu J (2016). Long-term emissions of hexabromocyclododecane as a chemical of concern in 
products in China. Environ Int. 91, 291-300. 

Managaki S, Miyake Y, Yokoyama Y, Hondo H, Masunaga S, Nakai S, Kobayashi T, Kameya T, Kimura A, Nakarai T, Oka 
Y, Otani H and Miyake A. (2009). Emission load of hexabromocyclododecane in Japan based on the substance flow 
analysis. Organohalogen Compounds 71, 2471-2476.  

http://www.epshellas.com/en/downloads/building.pdf
http://www.dioxin20xx.org/pdfs/2008/08-569.pdf


 

29 

Mark FE, Vehlow J, Dresch H, Dima B, Grüttner W, Horn J. (2015). Destruction of the flame retardant 
hexabromocyclododecane in a full-scale municipal solid waste incinerator. Waste Management & Research 33, 165–
174. 

Morf L, Buser A, Taverna R, Bader HP, Scheidegger R. (2008). Dynamic substance flow analysis as a valuable tool - a 
case study for brominated flame retardants as an example of potential endocrine disruptors. 62, 424-431. 

Morris S, Allchin CR, Zegers BN, Haftka JJH, Boon JP, Belpaire C.; Leonards PEG, Van Leeuwen SPJ, de Boer J. (2004). 
Distribution and fate of HBCD and TBBP-A flame retardants in North Sea estuaries and aquatic food webs. Environ. 
Sci. Technol. 8, 5497-5504. 

Miyake Y, Managaki S, Yokoyama Y, Nakai S, Kataoka T, Nagasawa E, Shimojima M, Masunaga S, Hondo H, Kobayashi 
T, Kameya T, Kimura A, Nakarai T, Oka Y, Otani H, Miyake A. (2009). Emission rate of Hexabromocyclododecane 
(HBCD) from the surface of a flame retarded curtain in Japan. Organohalogen Compounds 71, 760-763. 

Odusanya DO, Okonkwo JO and Botha B. (2009). Polybrominated diphenyl ethers (PBDEs) in leachates from selected 
landfill sites in South Africa. Waste Management 29, 96–102. 

Oliaei F, Kriens D, Weber R, Watson A. (2013) PFOS and PFC releases and associated pollution from a PFC production 
plant in Minnesota (USA). Environ Sci Pollut Res Int. 20, 1977-1992. 

Posner S, Roos S, Olsson E. (2010). Exploration of management options for HBCDD. Swerea Report 10/11. 
http://www.unece.org/fileadmin/DAM/env/lrtap/TaskForce/popsxg/2010/Updated%20documetns_June2010/Explo
ration%20of%20management%20options%20for%20HBCD.pdf 

Potrykus A, Milunov M, Weißenbacher J (2015) Identification of potentially POP-containing Wastes and Recyclates – 
Derivation of Limit Values. Report No. (UBA-FB) 002097/E 

Potrykus A, Milunov M, Zotz F, de Brujine E, Weissenbacher J, Kühnl M, Broneder C, Schöpel M, 2019. Study to 
support the review of waste related issues in Annexes IV and V of regulation (EC) 850/2004. Final Report. Ramboll 
Environment & Health GmbH. 393 p.  http://ec.europa.eu/environment/waste/pdf/Study_POPS_Waste_final.pdf       

 
Rani M, Shim WJ, Han GM, Jang M, Song YK, Hong SH. (2014). Hexabromocyclododecane in polystyrene based 
consumer products: an evidence of unregulated use. Chemosphere. 110, 111-119. 

Remberger M, Sternbeck J, Palm A, Kaj L, Strömberg K, Brorström-Lundén E. (2004). The environmental occurrence 
of hexabromocyclododecane in Sweden. Chemosphere 54, 9-21. 

Rüdel H, Müller J, Quack M, Klein R. (2012). Monitoring of hexabromocyclododecane diastereomers in fish from 
European freshwaters and estuaries. Environ Sci Pollut Res Int. 19, 772-783. 

Sakai S, Urano S, Takatsuki H (2000) Leaching behavior of PCBs and PCDDs/DFs from some waste materials. Waste 
Management 20, 241–247. 

Samsonek J, Puype F. (2013). Occurrence of brominated flame retardants in black thermo cups and selected kitchen 
utensils purchased on the EU market. Food Addit Contam Part A Chem Anal Control Expo Risk Assess. 30, 1976-86.  

Schlummer M, Vogelsang J, Fiedler D, Gruber L, Wolz G (2015) Rapid identification of polystyrene foam wastes 
containing hexabromocyclododecane or its alternative polymeric brominated flame retardant by X-ray fluorescence 
spectroscopy. Waste Management & Research, 33(7), 662-670 

Sellstroem U, Kierkegaard A, de Wit C, Jansson B., 1998. Polybrominated diphenyl ethers and 
hexabromocyclododecane in sediment and fish from a Swedish river. Environ. Toxicol. Chem. 1998, 17, 1065-1072. 

Shaw SD, Blum A, Weber R, Kannan K, Rich D, Lucas D, Koshland CP, Dobraca D, Hanson S,  Birnbaum LS. (2010). 
Halogenated Flame Retardants: Do the Fire Safety Benefits Justify the Risks? Reviews on Environmental Health 25, 
261-305. http://greensciencepolicy.org/wp-content/uploads/2013/12/35-2011-HFRs-benefit-v-risk.pdf 

Standards Association of Australia, 2003. AS/NZS 1249:2003. Children’s Nightwear and Limited Daywear Having 
Reduced Fire Hazard, New South Wales, Australia, 2003. 

Stapleton HM, Sharma S, Getzinger G, Ferguson PL, Gabriel M, Webster TF, Blum A. (2012). Novel and High Volume 
Use Flame Retardants in US Couches Reflective of the 2005 PentaBDE Phase Out. Environ. Sci. Technol. 46, 13432–
13439. 

Tang J, Feng J, Li X, Li G (2014) Levels of flame retardants HBCD, TBBPA and TBC in surface soils from an 
industrialized region of East China. Environ Sci Process Impacts. 16(5), 1015-1021. 

Tange, L, Schlummer, M, Meuwissen, E, Eberstaller, R, 2016. A sustainable solution for HBCD containing PS foam via 
a dissolving technique with bromine recovery. Organohalogen Compounds 78, 629-633. 

http://www.unece.org/fileadmin/DAM/env/lrtap/TaskForce/popsxg/2010/Updated%20documetns_June2010/Exploration%20of%20management%20options%20for%20HBCD.pdf
http://www.unece.org/fileadmin/DAM/env/lrtap/TaskForce/popsxg/2010/Updated%20documetns_June2010/Exploration%20of%20management%20options%20for%20HBCD.pdf
http://ec.europa.eu/environment/waste/pdf/Study_POPS_Waste_final.pdf
http://greensciencepolicy.org/wp-content/uploads/2013/12/35-2011-HFRs-benefit-v-risk.pdf


30 

Tomko G, McDonald KM, 2013. Environmental fate of hexabromocyclododecane from a new Canadian electronic 
recycling facility. J Environ Manage. 114, 324-327. 

UNEP, 2010a. Risk profile on hexabromocyclododecane. UNEP/POPS/POPRC.6/13/Add.2. 

UNEP, 2010b. Technical Review of the Implications of Recycling Commercial Pentabromodiphenyl Ether and 
Commercial Octabromodiphenyl Ether. UNEP/POPS/POPRC.6/2. 

UNEP, 2010c. Supporting Document for Technical review of the implications of recycling commercial penta and 
octabromodiphenyl ethers.  (UNEP/POPS/POPRC.6/INF/6). 

UNEP, 2011. Hexabromocyclododecane Risk Management Evaluation. UNEP/POPS/POPRC.7/19/Add.1.  

UNEP, 2012. Addendum to the Hexabromocyclododecane Risk Management Evaluation.  

UNEP, 2014. Draft risk management evaluation: pentachlorophenol and its salts and esters. 
UNEP/POPS/POPRC.10/2. 

UNEP, 2015a. Technical guidelines on the environmentally sound management of wastes consisting of, containing or 
contaminated with hexabromocyclododecane.  UNEP/CHW.12/5/Add.7/Rev.1 

UNEP, 2015b. Methodological guide for the development of inventories of hazardous wastes and other wastes 
under the Basel Convention. UNEP/CHW/COP.12/9/Add.1 

UNEP, 2015c. Guidance for the Inventory of commercial Pentabromodiphenyl ether (c-PentaBDE), commercial 
Octabromodiphenyl ether (c-OctaBDE) and Hexabromobiphenyls (HBB) under the Stockholm Convention on 
Persistent Organic Pollutants; Draft. March 2015. 

UNEP, 2017a. Recommendation by the Persistent Organic Pollutants Review Committee to list decabromodiphenyl 
ether (commercial mixture, c-decaBDE) in Annex A to the Convention and draft text of the proposed amendment. 
UNEP/POPS/COP.8/13 

UNEP, 2017b. Recommendation by the Persistent Organic Pollutants Review Committee to list short-chain 
chlorinated paraffins in Annex A to the Convention and draft text of the proposed amendment. 
UNEP/POPS/COP.8/14 

UNEP, 2017c. Draft guidance on best available techniques and best environmental practices for the production and 
use of hexabromocyclododecane listed with specific exemptions under the Stockholm Convention. 
UNEP/POPS/COP.8/INF/16. 

UNEP, 2017d. Guidance on Sampling, Screening and Analysis of Persistent Organic Pollutants in Products and 
Articles. UNEP/POPS/COP.7/16/analysis (revised 2017). http://chm.pops.int/tabid/7730/Default.aspx. 

UNEP, 2017e. Draft guidance for the inventory of polychlorinated naphthalenes (PCNs). Draft February, 2017. 

UNEP, 2017f. Guidance on preparing inventories of pentachlorophenol (PCP) and its salts and esters and on 
identifying safer alternatives for the phasing out of these chemicals. Draft 2017. 

UNEP, 2018. Draft updated general technical guidelines on the environmentally sound management of wastes 
consisting of, containing or contaminated with persistent organic pollutants. UNEP/CHW/COP.14/7/Add.1 

UNEP, 2019. Draft general guidance on POPs inventory development. Secretariat of the Basel, Rotterdam and 
Stockholm conventions, United Nations Environment Programme, Geneva. UNEP/POPS/COP.9/INF/19/Add.1 

UNIDO. (2010). Persistent Organic Pollutants: Contaminated Site Investigation and Management Toolkit. 

United Nations, 2013. SC-6/13: Listing of hexabromocyclododecane. Reference: C.N.934.2013.Treaties-XXVII.15 
(Depositary Notification). 

van Leeuwen SPJ, 2009. Fluorinated, Chlorinated and Brominated Contaminants in Fish for Human Consumption- 
Methods and Measurements. Thesis, Vrije Universiteit, Amsterdam, The Netherlands. 

Waeger P, Schluep M, Mueller E. (2010). RoHS substances in mixed plastics from Waste Electrical and Electronic 
Equipment. St.Gallen / Switzerland: Empa, Swiss Federal Laboratories for Materials Science and Technology. 
http://ewasteguide.info/files/Waeger_2010_Empa-WEEEForum.pdf 

Waeger PA, Schluep M, Mueller E, Gloor R. (2012). RoHS regulated Substances in Mixed Plastics from Waste 
Electrical and Electronic Equipment. Environ. Sci. Technol.  46, 628-635. 

Washington JW, Yoo H, Ellington JJ, Jenkins TM, Libelo EL. (2010) Concentrations, distribution, and persistence of 
perfluoroalkylates in sludge-applied soils near Decatur, Alabama, USA. Environ Sci Technol. 44(22), 8390-8396. 

http://chm.pops.int/tabid/7730/Default.aspx
http://ewasteguide.info/files/Waeger_2010_Empa-WEEEForum.pdf


 

31 

Weber R, Kuch B. (2003). Relevance of BFRs and thermal conditions on the formation pathways of brominated and 
brominated-chlorinated dibenzodioxins and dibenzofurans. Environment International 29, 699-710. 

Weber R, Watson A, Forter M, Oliaei F. (2011). Persistent Organic Pollutants and Landfills - A Review of Past 
Experiences and Future Challenges. Waste Management & Research 29 (1) 107-121. 

Wolf M. (2001). Flammschutzmittel und Schwermetalle in Kunststoffen. Umweltrelevante Inhaltsstoffe elektrischer 
und elektronischer Altgeräte (EAG) bzw. Bauteile und Hinweise zu deren fachgerechten Entsorgung. 

Wrey’s C. (1997). Caroline Wrey's Curtain Style: A Complete Step-by-step Course with 15 Projects. ISBN 1 85585 431 
7. Collins & Brown Limited, London Great Britain. 

Zhang Y, Ruan Y, Sun H, Zhao L, Gan Z. (2013). Hexabromocyclododecanes in surface sediments and a sediment core 
from Rivers and Harbor in the northern Chinese city of Tianjin. Chemosphere 90, 1610-1606. 

Zinser W. (2009). Permanente flammhemmende Ausrüstung von textilen Flächengebilden – Stand der Technik und 
Trends. Textilveredlung 3/4 2009, 16-20. 

 

  



32 

Appendix 1. Questionnaire on use of HBCD in EPS and XPS 

Sample questionnaire for requesting information on the presence of HBCD in Expanded Polystyrene (EPS) and 
Extruded Polystyrene (XPS) in insulation in construction, packaging, and other uses and related recycling and waste 

 

Background information 

In May 2013, hexabromocyclododecane (HBCD) was listed in the Stockholm Convention as a persistent organic 
pollutant (POP) in Annex A, with a view to eliminating it completely. [Describe when your country ratified and how it 
has been restricted, including if it has registered for the exemption.] 

Under Article 7 of the Stockholm Convention, Parties are required to develop and endeavour to implement a plan 
for the implementation of their obligations under the Convention. To develop effective domestic strategies to 
eliminate HBCD, Parties need to acquire a sound understanding of their national situation. Such information can be 
obtained through an inventory of HBCD in different uses.  

Manufacture of flame-retardant Expanded Polystyrene (EPS) and Extruded Polystyrene (XPS) for the construction 
sector have been the major uses of HBCD in the world market. The use of HBCD in XPS and EPS depends on the 
application and on the region, as both EPS and XPS are available also in non-flame retardant varieties. Recently also 
alternative flame retardants have become available for EPS/XPS. EPS/XPS packaging is normally flame-retardant and 
does not contain HBCD. However, it cannot be excluded that packaging materials would contain HBCD.  

Purpose of the questionnaire  

This questionnaire is aimed at gathering information on the current and former use of HBCD in insulation in 
buildings and construction as well as in possible use in packaging and other applications.  

This information will constitute the basis for a country to manage HBCD and related treated materials as part of the 
update of the National Implementation Plan of the country. 
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1. Name and address of industry: 

Name of industry/company or institution Address 

  

 

 

 

 

 

 

2. Type of company or industry: 

□ Production of EPS raw material  

□ Import/export of EPS raw material 

□ Manufacture of EPS or XPS foams for building & construction   

□ Manufacture of EPS or XPS foams for packaging 

□ Manufacture of EPS or XPS for other purposes, please specify __________________________________ 

□ Import of EPS and XPS for building & construction, packaging or other purpose 

□ Retail of EPS and XPS foam for building & construction             

□ Retail of EPS XPS for packaging production 

□ Recycling of EPS or XPS 

□ Disposal of EPS or XPS 

□ Other industry related to EPS/XPS, please specify ______________________________________ 

 

3. Estimated amount of HBCD used in EPS and XPS for manufacture of different products and use (please fill in the 
information in tables Q1 and Q2) 

 

Was or Is HBCD currently used in EPS or XPS production and application? (Please fill details in table Q1/Q2 below) 

___________________________________________ 

 

Are you planning to further use HBCD in EPS or XPS applications? For which uses? 

___________________________________________ 

 

What alternatives are available for HBCD in XPS/EPS or alternatives to XPS/EPS in the country? 

___________________________________________ 
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Table Q1: HBCD use in different EPS uses in construction and other uses and related volumes (current and past) 

 

EPS Uses 

HBCD 
content 

(%) 

Years of 
production and 
use  (from and 
until) 

Total volume of EPS 
containing HBCD (tonnes) 

(Total historic production/ 
Current production) 

EPS Flat roof insulation   ………………t/…………………t 

EPS Pitched roof insulation   ………………t/…………………t 

Floor insulation ‘slab-on-ground’ insulation   ………………t/…………………t 

Insulated concrete floor systems   ………………t/…………………t 

Interior wall insulation with gypsum board   ………………t/…………………t 

Exterior wall insulation or ETICS (External Insulated 
Composite Systems) 

  ………………t/…………………t 

Cavity wall insulation boards   ………………t/…………………t 

Cavity wall insulation loose fill   ………………t/…………………t 

Insulated concrete forms (ICF)   ………………t/…………………t 

Foundation systems and other void forming 
systems 

  ………………t/…………………t 

Load bearing foundation applications   ………………t/…………………t 

Core material for EPS used in sandwich and 
stressed skin panels (metal/wood fibreboard) 

  ………………t/…………………t 

Floor heating systems   ………………t/…………………t 

Sound insulation in floating floors (to avoid 
transmission of contact sound) 

  ………………t/…………………t 

EPS drainage boards   ………………t/…………………t 

EPS concrete bricks, EPS concrete   ………………t/…………………t 

EPS Soil stability foam (civil engineering use)   ………………t/…………………t 

EPS Seismic insulation   ………………t/…………………t 

EPS Packaging materials made of PS foams   ………………t/…………………t 

Other moulded EPS articles, such as ornaments, 
decorations, logos, etc.  

  ………………t/…………………t 

Other EPS application (please specify): 

 

 

 

   

………………t/…………………t 

………………t/…………………t 

………………t/…………………t 
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Table Q2: HBCD use in different XPS uses in construction and other uses and related volumes (current and past) 

XPS Use HBCD 
content (%) 

Years of production 
and use  (from and 
until) 

Total volume of XPS 
containing HBCD (tonnes) 

(Total historic production/ 
Current production) 

Cold bridge insulation    ………………t/…………………t 

Floors    ………………t/…………………t 

Basement walls and foundations    ………………t/…………………t 

Inverted roofs    ………………t/…………………t 

Ceilings    ………………t/…………………t 

Cavity insulation   ………………t/…………………t 

Composite panels and laminates   ………………t/…………………t 

Food packaging   ………………t/…………………t 

Other uses: (please specify) 

 

 

   

………………t/…………………t 

………………t/…………………t 

 

 

4. Recycling of EPS and XPS and related HBCD containing products and waste  

Although EPS and XPS as materials can be recycled, the recycling of EPS and XPS that contains HBCD is not allowed in 
the Convention. The provisional limits set by Basel Convention for recycling are 100 or 1000 mg/kg (specify national 
regulations). In the following table available information or estimates on EPS/XPS recycled, the related HBCD 
content and the final products are requested to be listed.   

 

EPS/XPS materials 
used in recycling 
(tonnes) 

HBCD content 
(mg/kg)* 

Products made from recycling 
(tonnes)  

Related HBCD content (mg/kg)* 

Waste generated during 
recycling (tonnes)  

Related HBCD content 
(mg/kg)* 

   

 

 

   

 

 

   

 

 

   

 

 

   

 

 

* Please provide the levels/range of HBCD in case it is discovered in recycling and provide as detailed information as 
possible 
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5. Information on waste containing HBCD (from production and end of life) and related management22  

Type of waste/stockpile - total volume (tonnes)    

- HBCD content (%)              
- address/location 

- condition of stockpile 

Waste management (please specify how the 
waste is expected to be disposed of) 

 

(a) HBCD as chemical: 
 (i) Pure HBCD; 
 (ii) Obsolete HBCD, which 
can no longer be used; 

  

(b) HBCD containing mixtures and 
articles: 
 (i) EPS beads; 
 (ii) XPS masterbatch; 
 (iii)  EPS/XPS foam 
production waste (cutting waste, 
etc.) 

   

c) HBCD-containing waste from 
demolition: 
 (i) Construction and 
demolition waste (insulation 
boards used in foundation, walls 
and ceilings, ground deck, parking 
deck, etc.); 

  

d) HBCD-containing other wastes 
 (i) Packaging materials 
made of PS foams; 
 (ii) Ornaments and 
decorations; 
 (iii) EPS loose filling used in 
furniture (bean bags, sofas etc); 

  

 
22 For the environmental sound management of HBCD containing waste see the Draft Technical guidelines on the environmentally 
sound management of wastes consisting of, containing or contaminated with hexabromocyclododecnae (UNEP 2015). 
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6. Locations contaminated or possibly contaminated with HBCD or EPS/XPS containing HBCD (Please see chapter 
3.6 of the HBCD inventory guidance) 

 

Location/address Type of 
contamination 
(impacted river or 
land or landfill) 
and extent * 

Type of activity at 
the location 

Has the site been 
investigated?  

Levels of HBCD in 
soils and 
sediments 

(if available) 

 

 

    

 

 

    

 

 

    

 

7. Further Remarks 

 

8. Contact information of the person for more information 

Name  

 

Department  

 

Position  

Telephone  

Mobile Phone  

Email Address  

Signature of 
respondent 

 

 

Date  
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Appendix 2. Questionnaire on the use of HBCD in textiles 

Sample questionnaire for requesting information on the presence of HBCD in textile applications and related 
recycling and waste. 

 

Background information 

In May 2013, hexabromocyclododecane (HBCD) was listed in the Stockholm Convention as a persistent organic 
pollutant (POP) in Annex A, with a view to eliminating it completely. [Describe when your country ratified and how it 
has been restricted, including if it has registered for the exemption.] 

Under Article 7 of the Stockholm Convention, Parties are required to develop and endeavour to implement a plan 
for the implementation of their obligations under the Convention. To develop effective domestic strategies to 
eliminate HBCD, Parties need to acquire a sound understanding of their national situation. Such information can be 
obtained through an inventory of HBCD in different uses.  

An important application of HBCD is in polymer dispersion on cotton or cotton mixed with synthetic blends or 
synthetic, in the back-coating of textiles (UNEP, 2010a). The HBCD use in textiles has been prohibited in the 
Stockholm Convention provisions. Therefore the use of HBCD in this application needs to be stopped and the treated 
textiles are not allowed to be recycled. Related waste must be disposed of as POPs waste (UNEP, 2015a). 

Aim of this questionnaire  

This questionnaire is aimed at gathering information on the current and former use of hexabromocyclododecane 
(HBCD) in textiles. These include textiles containing HBCD in the transport sector, flame retarded textiles in indoor 
use (e.g. curtains, furniture, matress ticking) and flame retarded clothing (e.g. fire fighter uniform; military uniform; 
sleep wear). Please note that other flame retardants have been available for textile applications and not all textiles 
contain HBCD. 

The information on current and former use of HBCD in the textile sector will constitute the basis for the country to 
manage HBCD and related treated materials within the update of the National Implementation Plan of the country. 
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1. Name and address of the flame retarded textile producer, user or (major) retailer: 

Name  Address 

 

 

 

 

 

 

 

 

 

 

 

2. Select the type of activity of your textile business or textile use that apply 

Manufacturing of textiles in transport 
seating and other textile/synthetics in 
transport sector23 

 
Manufacturing of textiles applications used 
indoor24  

Manufacturing of flame retarded textile 
clothing25 

 
Import of textiles in transport seating and other 
textile/synthetics in transport sector23 

 

Import of flame retarded textile 
applications used indoor24 

 
Import of flame retarded textile clothing25 

 

Retail sale of textiles in transport seating 
and other textile/synthetics for transport 
sector23 

 
Retail sale of flame retarded textiles applications 
used indoor24  

Retail sail of flame retarded textile 
clothing25  

Recycler of possibly flame textiles from transport 
sector23, flame retarded textiles applications 
used indoor24, flame retarded textile clothing25 

 

Disposal of textiles in transport seating 
and other textile/synthetics in transport 
sector23, textiles applications used 
indoor24, textiles clothing25 

 

Others (Please specify): 

 

 

3. Indicate the type of textiles you deal with 

Textiles for transport seating and other 
textile/synthetics in transport sector23 

 
Flame retarded textiles applications 
used indoor24 

 

Flame retarded clothing25  
 

Textiles for recycling  to produce other 
products 

 

Flame retarded textiles for disposal 
 

Others (Please specify): 
 

 

 
23 Flame retardant textiles in transport may have been used in e.g. upholstery of seating, floorcoverings, roof-lining fabrics and 
other furnishings within the vehicle or vessel interior. 

24 This may include e.g. curtains, textile upholstery of furniture, bed mattress ticking, wall coverings and draperies 
((UNEP/POPS/POPRC.6/13/Add.2) (UNEP, 2010a); Horrocks, 2013). 
25 In particular specific personal protective equipment (PPE) clothing (e.g. for fire fighter and military uniform; other technical 
textiles, sleep wear) can contain HBCD or other flame retardants. 
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3. Current and past use of HBCD in flame retarded textile applications (please fill in the information on table Q3 
on the next page) 

 

Was or Is HBCD currently used in your textile production, or textiles used or sold? (Please fill details in table Q3 
below) 

 

 

Are there particular flammability standards requiring the use of flame retardants (for which textile applications)? 

 

 

Are you aware that the use of HBCD in textile will be phased out? When have you stopped producing or using HBCD 
in textiles or when are you planning to stop the use of HBCD? 

 

 

What alternative chemicals are used for impregnation or coating of textiles? You may find information for the table 
in safety data sheets or from suppliers/producers. 

 

Name of chemical or 
mixtures 

Product code 
or number/ 

CAS number 

Use on what type of textile for which product Weight ratio 
applied  

   [wt%] 

   [wt%] 

   [wt%] 

   [wt%] 
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Table Q3: Estimated past and current use of HBCD in different flame retarded textile application, related content 
and textile volumes 

 

Manufacture of flame retardant textiles 

HBCD 
content 

(%) 

Years of 
production 
and use  (from 
and until) 

Total volume of HBCD 
containing textiles (tonnes) 

(Total historic production/ 
Current production) 

Textiles used in upholstery in vehicles (cars, 
busses, trucks) (please specify) 

 

   

………………t/…………………t 

Textiles used in user transport (trains, air planes, 
ships) (please specify) 

 

   

………………t/…………………t 

Textiles used in upholstery furniture   ………………t/…………………t 

Mattress ticking   ………………t/…………………t 

Textiles used in roller blinds   ………………t/…………………t 

Other flame retarded textiles used indoor (please 
specify) 

   

   

 

………………t/…………………t 

   ………………t/…………………t 

Fire fighter uniform   ………………t/…………………t 

Flame retarded military uniform   ………………t/…………………t 

Flame retarded sleepwear   ………………t/…………………t 

Other flame retarded clothing (please specify)  

 

 ………………t/…………………t 

   ………………t/…………………t 

   ………………t/…………………t 

 

 

Other related information and comments: 



42 

4. HBCD containing textile stockpiles and waste (from production and end of life) and related management26 

(Please use separate sheet if necessary to document all information)  

Type of waste/stockpile - total volume (tonnes)    

- HBCD content (%)              
- address/location 

- condition of stockpile 

Waste management (please specify how the 
waste is expected to be disposed of) 

 

a) Textiles for/from transport Light 
shredder residues from transport 
sector (cars, busses, trucks) 
containing textiles and polymers; 
Textiles from other transport 
(trains, air planes, ships) 

  

b) Treated Textiles for/from indoor 
uses (curtains, roller blinds; textiles 
from furniture upholstery) 

  

c) Mattress ticking   

d) Flame retarded clothing 
- Fire fighter uniform 
- Military uniform 
- Sleep wear 

  

 

 

Other related information and comments: 

 
26 For the environmental sound management of HBCD containing waste see the Draft Technical guidelines on the environmentally 
sound management of wastes consisting of, containing or contaminated with hexabromocyclododecane (UNEP, 2015a) 
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5. Locations contaminated or possibly contaminated with HBCD or EPS/XPS containing HBCD (Please see chapter 8 
of the HBCD inventory guidance) 

 

Location/address Type of 
contamination 

Type of activity at 
the location 

Has the site been 
investigated?  

Levels of HBCD  

(if available) 

 

 

    

 

 

    

 

 

    

 

6. If you are a supplier/producer or downstream user of HBCD in textiles please name the company you sell to or 
buy from (indicate respective):  

Name of company Product Contact information 

   

   

   

   

   

 

7. Please specify the suppliers/producers of the HBCD containing mixtures/materials used  

Name of company Product Contact information 

 

 

  

 

 

  

 

 

  

 

8. Other remarks from your side 

 

 

 

8. Contact information of the person for more information 

Name 

 

 

Department 
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Position 

 

 

Telephone  

Mobile Phone  

Email Address  

Signature 

 

 

Date  
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Appendix 3. Analytical considerations in making the inventory 

One of the essential elements in an inventory is to be able to distinguish between the materials that contain HBCD 
from those that do not. As explained in Chapter 3, this information should be sought from literature, manufacturers, 
importers, users and trade. However, it is likely that all materials where HBCD has been used are found also found 
non flame retardant, or flame retarded with other flame retardants than HBCD (e.g. textiles, HIPS). In the in-depth 
inventory, as well as in ensuring environmentally sound waste management according to Article 6 of the convention, 
some analytical tools may need to be involved.  

The typical concentrations at which HBCD is used are presented in Table 1. It can be assumed that the concentration 
of HBCD in EPS and XPS as well as HIPS remains the same in the course of its service-life, i.e. there are no significant 
releases from undisturbed materials. Contrary to that, HBCD applied in textiles, upholstery, back-coatings etc. may 
be released into the environment and consequently the concentrations in the material reduced. Identification of 
such materials may therefore be more difficult and require higher-end analytical tools.  

Presence of HBCD (as well as other brominated flame retardants), can be in some cases confirmed by screening the 
bromine content of articles with a handheld XRF equipment. Handheld XRF equipment are multi-purpose and widely 
available, and relatively inexpensive (see e.g. UNEP, 2017c and UNEP, 2017d).  

Until 2014 HBCD was the only brominated flame retardant used in the most common EPS production process. 
Bromine positive XRF tested materials dating before 2014 could therefore be considered to contain HBCD as a 
conservative estimate. It should be noted in the inventory report that the bromine could also be because of other 
brominated flame retardants (such as PBDEs) (see e.g. Kajiwara et al. 2014). 

Starting in 2014, HBCD has been increasingly replaced by other brominated flame retardants. Useful guidance for 
the analytics of HBCD in foams has been developed by CEFIC and Plastics Europe 
(http://chm.pops.int/Portals/0/download.aspx?d=UNEP-POPS-NIP-GUID-SUB-SC7-10-EHBCDIG-1.En.pdf).  

For other materials than PS insulation, the XRF tested bromine positive samples should be further analysed for HBCD 
for confirmation (UNEP, 2017b). The likelihood of the bromine in the material originating from the use of HBCD as a 
flame retardant decreases all the time as alternatives are being phased out (see alternatives guidance).   

For more information on sampling and analytics, please consult Guidance on Sampling, Screening and Analysis of 
Persistent Organic Pollutants in Products and Articles (UNEP/POPS/COP.7/16) (UNEP, 2017d). 

 

 

________________________ 

http://chm.pops.int/Portals/0/download.aspx?d=UNEP-POPS-NIP-GUID-SUB-SC7-10-EHBCDIG-1.En.pdf
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