Enhancing environmental performance in the expanded and extruded polystyrene
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34 POPs listed in the Stockho

m Convention (05/2023)
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Aldrin, Dieldrin, Endrin, Chlordane,
Chlordecone, Toxaphene

Alpha-, Beta-, Gamma-HCH
Endosulfan, Heptachlor, Mirex
PCP, Dicofol, Methoxychlor
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Commercial PentaBDE

Commercial OctaBDE (Hexa/HeptaBDE)
Commercial DecaBDE
Hexabromobiphenyl (HBB)

Hexabromocyclododecane (HBCD)

PFQOS, its salts and PFOSF
PFOA and related compounds
PFHxS and related compounds
SCCPs, Dechlorane Plus
UV-328
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PCB, PeCBz, HCB, PCN, HCBD
PCDD, PCDF
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HBCD has been listed in the
Stockholm Convention in 2013
with exemption of use of HBCD in
EPS/XPS insulation.

Of the 700,000 t produced more
than 90% has been used in
EPS/XPS foam for insulation in
housing and construction.

(Li et al. 2023)

Considering an average use of
~1.5% HBCD in PS foam, this
translates to a global past
production of ca. 42 million
tonnes of HBCD containing
EPS/XPS. Due to the long service
life of EPS/XPS insulation of 30
to 50 years and longer thus is
largely still present in buildings.



Obligation under the Convention for HBCD

Production and use of HBCD was allowed for the specific exemption of insulation in
construction (registration):. “Each Party that has registered for the exemption pursuant to
Article 4 for the production and use of HBCD for expanded polystyrene and extruded
polystyrene in buildings shall take necessary measures to ensure that expanded polystyrene
and extruded polystyrene containing hexabromocyclododecane can be easily identified by
labelling or other means throughout its life cycle.” (decision SC-6/13 and SC text)

Continued use of HBCD containing materials is allowed (e.g. EPS/XPS containing HBCD
need not to be removed from buildings).

Recycling of articles containing HBCD is not allowed (e.g. for EU with limit of 100 mg/kg).

China was the last producer of HBCD and had an extended exemption until 12/2021.



China had a large HBCD production, use and stock

* China consumed from 2000 to 2021 approx. 180,000 t of HBCD in EPS/XPS
* Assuming an average 1.5% of HBCD in EPS/XPS a total of 12 Mt of HBCD containing EPS/XPS
* The last 8 HBCD production facilities were located in China with production of ~18,000 t in 2017.
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Li, Weber et al. (2016) Long term emission HBCD in China, Environ Int. 91, 291-300.



Project background and objectives

In order to promote the elimination of HBCD in China, the Foreign Environmental Cooperation Center of the Ministry
of Ecology and Environment (FECO-MEE) and UNIDO developed the Global Environment Facility (GEF) project
“Improvement of the Environmental Performance of the Foam Sector: Phase-out and Management of HBCD in China”.
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To improve the environmental performance of the foam sector in China through
the phase-out, introduction of HBCD alternatives and environmentally-sound
management of HBCD-containing EPS/XPS foams.
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Component 1: Policy and regulatory framework
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Component 2: Promotion of technology transfer and investment on the production of
HBCD alternatives and application of alternatives to the XPS/EPS foam sector
RE=. XEHBCDRIEXPS/EPSEAHITINELENETE | j \
Component 3: Implementation of environmentally-sound management (ESM) of

EPS/XPS foam wastes containing HBCD
REMN. EREHRENERIARERE
Component 4: Information dissemination, capacity building and knowledge management
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Output 1.1.1: National legislation, regulatory framework and technical specifications to
ban the production, usage, import and export of HBCD used in EPS/XPS in China

On July 2nd, 2016, the 21st session of the 12th Standing

Committee of the National People's Congress of China reviewed e Import and Export Policies
and approved the Amendment, prohibiting the production, use, R

and import and export of HBCD, but retains its specific exemptions
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Component 1: Policy and regulatory framework

Output 1.1.1: National legislation, regulatory framework and technical specifications to
ban the production, usage, import and export of HBCD used in EPS/XPS in China

A national action plan Including in the list of emerging pollutants
under key regulation
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Procurement Guideline of “No HBCD policy”
National statistical investigation system added to Green Procurement Guideline
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Component 1: Policy and regulatory framework ooF l@@g&g
Output 1.1.2: Regulatory policies developed to reduce and eliminate the application of

HBCD in EPS/XPS polymer foams, with focus on environmental quality standards and chemical
limits of HBCD in EPS/XPS polymer foams and all potential HBCD users
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Component 1: Policy and regulatory framework ﬁ AN

Output 1.1.3: Framework for governmental alternative assessment established and flame retardant
alternatives for HBCD and alternative insulation materials for HBCD-containing EPS/XPS foams evaluated

(1) Establishment of environmental risk assessment methodologies for HBCD

alternatives HoH Br Br i}’ o
The alternative environmental risk assessment methods of UNEP, US EPA, OECD ' © | X' § f cre¥cre et ¢
and other institutions were investigated. @ somer esomer @
(2) Laboratory testing for brominated SBS

According to the needs of hazard comparison assessment indicators and environmental risk E

assessment, laboratory studies on acute toxicity and chonic toxicity of fish. TBBPA-bis(2,3-dibromo-
methylpropyl ether)

(3) Monitoring of environmental concentrations of TBBPA-bis brominated gg5a_pEMPE

ether derivative emission point sources

The field research on enterprises and sewage treatment plants were carried out recently, and
the monitoring plans were formulated.

(4) Alternative data collection

The latest control progress of brominated SBS and TBBPA-bis brominated ether in
the domestic and foreign arena was investigated, and the related data compiled. :/X\ 0

(5) Hazard assessment Quality of collected hazard data of two alternatives was evaluated
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Output 1.1.4: National managerial capacity, enforcement, supervision policies,

monitoring methods of HBCD and HBCD-containing products strengthened to coordinate and monitor
and establish problem-finding mechanism for the polymer foam production sector

National Coordination Group for
Stockholm Convention implementation
National

Capacity TP @B £ T T 1
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National Coordination Group for
Stockholm Convention Implementation

Coordination Meetings on 2022
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Component 2: Promotion of technology transfer and & gy
investment in the production of HBCD alternatives = gef ==
Output 2.1.1: HBCD production lines closed down or converted to HBCD alternatives

HBCD Dismantling and cleaning up the production lines
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Component 2: Promotion of technology transfer and (RN o
iInvestment in the production of HBCD alternatives  gef ¥ ==

Output 2.1.1: HBCD production lines closed down or converted to HBCD alternatives

Production TBBPA-DBMPE and
Brominated SBS polymer
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Demonstration Plant 1 Demonstration Plant 2 Demonstration Plant 3

Stop HBCD Production and StOp HBCD Stop HBCD Production and
Transform to producing alternatives Transform to producing alternatives



Component 3: Implementation of environmentally-
sound management (ESM) of EPS/XPS foam wastes ge ef &
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Component 3: Implementation of environmentally- AR f
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Output 3.1.2: Develop HBCD waste identification and management methods on HBCD and
HBCD-containing wastes disposal
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Component 3: Implementation of environmentally- e
sound management (ESM) of EPS/XPS foam wastes gef =% we

Output 3.1.3 BAT/BEP demonstration of environmentally sound management and disposal
of HBCD waste including assessment, comparison and demonstration of different treatment
technologies, including volume reduction, HBCD extraction, HBCD decomposition, disposal,

circular economy approach for bromine and EPS/XPS recovery

Municipal waste incineration co-treatment
(Demonstration conducted with selected implementation partners for MWI destruction)

Cement Kiln co-processing
(Demonstration conducted with selected implementation partners for cement kiln destruction)

Hazardous waste incineration
(Demonstration conducted with selected implementation partners for HWI destruction)
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Progress of HBCD Project

Output 4.1.1: Technical trainings for various stakeholders (enterprises, government staff, technicians,
researchers etc.) designed and implemented to strengthen capacity on substitution in the HBCD and the
EXPS/EPS foam sector, in general.

Social and Economic Impact of the Gender Mainstreaming on the HBCD related Industries
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Progress of HBCD Project

Output 4.1.2: Awareness raising activities undertaken for various relevant stakeholders including the
general public, NGOs, women and youth sector etc.
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Press Conference- HBCD prohibition in the green building area _ i i i i .
f p g g Press Conference- Phasing out HBCD in the Plastic Industries Polymeric Flame Retardant Symposium held by the CABEE
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HBCD phaseout, alternative and waste management symposium, hosted by FECO/MEE Training Workshop to the stakeholders in Shandong Province



HBCD promotional leaflets—copyright by CPPIA
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Invited by PINFA China, attended an industry live broadcast
in June 2020, watched over 3000 times
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Thank you for your attention ! Questions?

More Information nttps:/iwww.thegef.org/projects- operatlons/prOJects/10163
Basel Convention: www.basel.int

Rotterdam Convention: www.pic.int
Stockholm Convention: http://chm.pops.int/
Montreal Protocol/Vienna Convention: http://ozone.unep.org 2OoRHOLM
FAO: www.fao.org WHO www.who.int/ SAICM: www.saicm.org/

Alternatives https://www.subsportplus.eu/subsportplus/EN/Home/Home _node.html
OECD/IOMC: http://lwww.oecd.org/chemicalsafety/

Science: www.ipcp.ch; http://greensciencepolicy.org/; www.unep.org/oewg-spp-chemicals-waste-pollution

BASEL CONVENTION

ﬂ

Industry: http://www.suschem.org/; https://licca-chem.org/; https://cefic.org/
NGO: www.ipen.org; www.ciel.org/; www.ban.org; www.chemsec.org; www.wecf.org; https://chemtrust.org/
Better-world-links: http://www.betterworldlinks.org/
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