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Executive summary

In May 2009, the Conference of the Parties made several amendments to the Stockholm Convention
on Persistent Organic Pollutants (POPs) by adding certain brominated flame retardants (BFRs) to An-
nex A, except for the recycling of articles containing them, namely: hexabromobiphenyls. (HBB) and
polybrominated diphenyl ethers. In May 2017, the Conference of the Parties to the Stockholm Con-
vention amended Annex A to the Convention by adding decabromodiphenylether. In 2013, hexabro-
mocyclododecane (HBCD) was added to the Convention. As a result, both the production and use
of the chemicals themselves or the articles containing them are to be prohibited or restricted for all
parties to the Convention, including the Republic of Moldova.

In order to identify the magnitude of the problem of the chemicals listed above - collectively referred
to as flame retardants, their evaluation and inventory was carried out in the Republic of Moldova,
which will allow the country to take the necessary measures to restrict or ban them, including envi-
ronment sound management of waste.

The inventory was based on UNEP guidelines on POP-PBDE inventory, but also on recycling and
disposal of items and products containing POP-PBDE (http://www.pops.int/Implementation/
IndustrialPOPs/BDEs/Guidance/tabid/5374/Default.aspx), and Guidance for the inventory,
identification and substitution of Hexabromocyclododecane (HBCD) (http://chm.pops.int/
Implementation/NationallmplementationPlans/GuidanceArchive/GuidanceforHBCD/tabid/5332/
Default.aspx).

The Republic of Moldova does not produce flame retardants, therefore products that may contain
flame retardants have been investigated, as follows:

e Vehicles;
e Cases of computers and televisions with cathode ray tube and flat screen;
e Expanded and extruded insulation boards.

The inventory of the mentioned products covered three stages of their life cycle:

e Imports/ production;
e  Stocks in use or stored;
e  Products entering the waste stream.

For each of the above products, the potential content of flame retardants at each stage of the life
cycle was estimated. For expanded and extruded insulation boards, the content was estimated for
manufactured and imported boards.

As flame retardants containing POPs have already been restricted and banned internationally, most
products no longer contain them, but the problem of waste containing flame retardants, which re-
quires proper management, is becoming increasingly evident.


http://www.pops.int/Implementation/IndustrialPOPs/BDEs/Guidance/tabid/5374/Default.aspx
http://www.pops.int/Implementation/IndustrialPOPs/BDEs/Guidance/tabid/5374/Default.aspx

General information about
POP flame retardants

1.1 About POPs

Persistent organic pollutants (POPs) are chemicals which due to their particular combination of
physical and chemical properties are recognized for their high toxicity, stability, bioaccumulation
through the food chain and persistence in the environment, including their inherent toxicity to
wildlife and human beings. POPs can be transported across international boundaries far from
their sources and pose a risk of causing adverse effects to human health and the environment.
In response to the international community request to reduce and eliminate production, use and
releases of these chemicals, two international legally binding instruments have been negotiated
and concluded, the Protocol on Persistent Organic Pollutants (1998) and the Stockholm Convention
(2001).

The Republic of Moldova has ratified the Stockholm Convention on Persistent Organic Pollutants
by Law no. 40-XV from 19.02.2004 regarding the ratification of Stockholm Convention on Persistent
Organic Pollutants. Also, the Protocol on Persistent Organic Pollutants (POPs) to Geneva Convention
on Long-range Transboundary Air Pollution (1979) was ratified by Law no. 1018-XV from 25.02.2002
regarding the ratification of the Protocol on Persistent Organic Pollutants. Being a party to the
Convention on Long Range Transboundary Air Pollution (LRTAP Convention), the Protocol on
Persistent Organic Pollutants, and the Stockholm Convention, the Republic of Moldova is obliged to
comply with all requirements set in these international and regional agreements.

Hence, the country has made a commitment to reduce total anthropogenic emissions of the POP
chemicals listed in these binding documents, with a view to continuously minimize and, where
feasible, eliminate the release of these produced chemicals. To this end, the country is expected to
identify, characterize and reduce their emissions and develop strategies with concrete measures,
timelines and goals to minimize or eliminate these releases. Inventory of POPs in the Republic
of Moldova should allow national authorities to assess the extent to which POP emissions have
been reduced at national level and to incorporate the necessary changes into the adopted national
strategies.



1.2 Polybrominated diphenyl ethers

Under Article 7 of the Stockholm Convention, Parties are required to develop and endeavor to
implement a plan for the implementation of their obligations under the Convention. This national
implementation plan (NIP) has to be updated with information on how Parties, for which the
amendments have entered in force, will address obligations arising from amendments to the
Convention to list new chemicals.

In May 2009, the Conference of the Parties amended the Stockholm Convention on persistent organic
pollutants (POPs) to add certain brominated flame retardants (BFRs) to Annex A, with exceptions for
recycling of articles containing them:

e Hexabromobiphenyl (HBB); (Since known production of HBB stopped in 1970s, the
majority of products and articles that contain HBB were disposed of decades ago. As
a result, the scope of the HBB inventory in many countries may be limited.)

e Two polybrominated diphenyl ethers (collectively referred to as POP-PBDEs):
= Hexabromodiphenyl ether and heptabromodiphenyl ether (c-octaBDE);

= Tetrabromodiphenyl ether and pentabromodiphenyl ether (c-PentaBDE).

In May 2017, the Conference of the Parties to the Stockholm Convention on POPs amended Annex
A to the Convention to list decabromodiphenyl ether (decaBDE; BDE-209) present in commercial
decabromodiphenyl ether (c-decaBDE), with specific time-limited exemptions for the production
and use in certain applications (e.g. for use in vehicles specified in paragraph 2 of Part IX of Annex A).

Products and articles containing POP-

INTERIOR FOAM DRILLING
& CARPET PADDING 8 CONSTRUCTION MATERIALS

Figura 1. Products and articles containing POP-PBDE



Like all POPs, these chemicals possess toxic properties, resist degradation, and bioaccumulate.
They are transported through air, water and migratory species, across international boundaries and
deposited far from their place of release, where they accumulate in terrestrial and aquatic ecosystems.

Due to the complexity and magnitude of usage of the POP-PBDEs, eliminating them represents a
challenge for many Parties.

These chemicals have been widely used in many industrial sectors for the manufacture of a variety
of products and articles, including consumer articles. For example, POP-PBDEs have been used in
the electronics industry for the manufacture of plastic casings for computer equipment and in the
transport industry for the manufacture of foam cushioning in automobiles.

To develop effective strategies that can lead to the elimination of the listed BFRs, Parties need
to acquire a sound understanding of their national situation concerning these chemicals. Such
information can be obtained through an inventory of listed BFRs.

The new listing therefore requires parties of the Stockholm Convention to take appropriate
measures to reduce or eliminate releases of POP-PBDEs from stockpiles and wastes. The listing
of PBDEs, unlike the original Stockholm POPs, includes specific exemptions allowing for recycling
and the use in articles of recycled materials containing these chemicals. This possibility to include
POPs in recycled products lead to exposure in the recycling stage (and future recycling cycles) and in
use of recycled products generating new health and environmental risks. Recommendations have
been developed from the POPs Reviewing Committee for the Stockholm Convention Conference of
Parties based on a technical report and have been adopted. Guidelines have been developed on
the inventory of POP-PBDE6a and for recycling and disposing POP-PBDE-containing articles and
products to provide guidance to parties on how best to manage POP-PBDE containing materials.

This inventory has been carried out in a country being at its initial stages of updating its National
Implementation Plan (NIP) to include the newly listed POPs.

1.2.1 Characteristics of PBDEs

Polybrominated diphenyl ethers (PBDEs) are a group of industrial aromatic organobromine chemicals
that have been used since the 1970s as additive flame retardants in a wide range of - mainly -
consumer products. PBDEs were produced with three different degrees of bromination, and marketed
as c-PentaBD E, c-OctaBDE and commercial DecaBDE (c-DecaBDE). Although c-DecaBDE has not been
found to contain POP-PBDEs, it can form POP-PBDEs by debromination during its life cycle, thus
representing an important reservoir of POP-PBDEs. Chemical names, CAS number and trade names
of PBDEs are listed in Table 1. Typical homologue distributions of c-PentaBDE are shown in Table 2.

Table 1: Chemical identity/names, CAS number, trade names and structure of PBDEs

Chemical names and DecaBDE: CAS: Benzene, 1,1-oxybis[2,3,4,5,6-pentabromo-] IUPAC: 2,3,4,5,6-Pentabromo-
synonyms 1-(2,3,4,5,6-pentabromophenoxy)benzene; decabromodiphenyl ether, decabromodiphenyl
oxide, DBDPE, DBBE, DBBO, DBDPO

OctaBDE: Diphenyl ether, octabromo derivative (octabromodiphenyl ether)

PentaBDE: Diphenyl ether, pentabromo derivative (pentabromodiphenyl ether)



CAS number Commercial pentaBDE (CAS 32534-81-9)
Commercial octaBDE (CAS 32536-52)

Commercial decaBDE (CAS 1163-19-5); In the past CAS no. 109945-70-2, 145538-74-5 and
1201677-32-8 were also used and were formally deleted, but may still be in practical use by
some suppliers and manufacturers.

Molecular Formula and  C12 xHxBr10-x0
Structure (general): o | < e .
L O \‘ Tn
Figure 2-1: Structure of polybrominated diphenyl ethers (PBDEs)

Trade name: DecaBDE: DE-83R, DE-83, Bromkal 82-ODE, Bromkal 70-5, Saytex 102 E, FR1210, Flamecut
110R. OctaBDE: DE-79; Bromkal 79-8DE;

PentaBDE: DE-71 Bromkal 70DE; Bromkal 70-5DE

Table 2: Composition of c-pentaBDE

Categories of Tribromodi- Tetrabromodi- Pentabromodi- Hexabromodi-  Heptabromodi-
PBDE phenyl ethers phenyl ethers phenyl ethers phenyl ethers phenyl ethers
Congener BDE-17 BDE-28 BDE-47 BDE-99 BDE- BDE- BDE- BDE-183
100/85 153 154
Content Traces  Traces Major Major Minor Minor  Traces Traces
Distribution
for 0.5%** 33%** 58%** 8%** 0.5%**

calculations*

*The homologue distribution in commercial PBDE has a variation depending on producer or production lot. For
inventory purposes, a distribution considered as an average distribution of PBDE homologues in products was chosen.

**The percentage of the PBDE homologues that are POP-PBDEs.

In c-decaBDE historically a range of 77.4-98% (normally >97%) of decaBDE, and smaller amounts of
the congeners of nonaBDE (0.3-21.8 %) and octaBDE (0-0.85%) has been reported.

1.2.2 Production of PBDEs

C-PentaBDE was produced in China, Israel, Japan, the United States and the European Union (EU).
Production in the EU ceased in 1997. It is assumed that since the late 1990s POP-PBDEs were mainly
produced in the United States and to a lesser extent in China and production ended in 2004.

The total estimated production of all PBDEs from 1970 to 2005 as between 1.3 million and 1.5 million
tonnes (UNEP, 2010a). The total amounts of c-PentaBDE and c-OctaBDE used in the world were
estimated at around 100,000 tonnes each. The production of c-DecaBDE, was estimated at over 1.1
million tonnes until 2005. While the production of POPs c-PentaBDE and c-OctaBDE ended in 2004,
the production of DecaBDE continues.
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1.2.3 Uses of POP-PBDEs

The main manufacturing sectors that have used POP-PBDEs are as follows:

e Electrical and electronics industry;
e Transportindustry;

e Furniture industry;

e Textiles and carpet industry;

e Construction industry;

e Recycling industry.

Transport

The transport sector (cars, buses, trucks, trains, planes, and ships) is one of the large material flows
of goods and ultimately becomes a large waste and recycling flow. The end-of-life management of
the transport sector is a highly relevant material flow for the recovery of materials and for managing
pollutants.

A large proportion of c-PentaBDE use has been within the transport sector; the major use was for
treatment of flexible PUR foams (automotive seating, head rests, car ceilings, acoustic management
systems, etc.) and a minor use was in back-coating of textiles used on car seats. C-OctaBDE has also
been used to some extent in plastics vehicle parts (steering wheels, dashboards, door panels, etc.).

PUR foam in the transport sector might have been used for applications like seats or arms/head
rests at an estimated concentration of 0.5-1 wt %. There was also some use in the transport sector
of polybutylene terephthalate (PBT) for connectors in vehicles.

HBB was used as a flame retardant in the Transport sector in PUR foam for automotive upholstery.
Due to the small production and limited use, it is likely that most HBB-containing materials were
disposed of decades ago. Hence, the chemical is of minor relevance for the inventory process in
many countries.

1.2.4 Former uses of c-PentaBDE

It is considered that between 90% and 95% of the use of c-PentaBDE was for the treatment of
polyurethane (PUR) foam. These foams were mainly used in automotive and upholstery applications.
Minor uses included textiles, printed circuit boards, insulation foam, cable sheets, conveyer belts,
lacquers and possibly drilling oils. It was estimated that 85,000 tonnes of c-PentaBDE were used
overall in the United States and the remaining 15,000 tonnes in Europe. There may have been
production and use in Asia, but reliable data are not available.

An approximate distribution of global c-PentaBDE use of 36% in transport, 60% in furniture and a
4% residual in other articles.
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1.2.5 Current and former uses of c-decaBDE

C-decaBDE is a general-purpose additive flame retardant that is physically combined with the
material in which it is used to reduce the flammability and the rate at which flames spread.
Applications include plastics/polymers/composites, textiles, adhesives, sealants, coatings and inks.
The major use sectors of c-decaBDE were plastic and polymers in EEE, transport, construction and
textiles. Typically, c-decaBDE is used in plastics/polymers at loadings of 5-15% by weight, though in
some cases loadings as high as 20% have been reported.

Because of the restrictions on the use of c-decaBDE in EEE in important markets (e.g. Europe, China),
many large electrical- and electronic companies have transitioned away from c-decaBDE.

In the transportation sector, decaBDE has been used in vehicles part of the following end uses:

o fabric (bac kcoating of article)

e reinforced plastics

e under the hood or dash polymers

e terminal /fuse block

e higher amperage wire & cable jacketing (sparkplug wire)

e electric and electronic equipment.

1.2.6 POP-PBDEs in waste

Even though POP-PBDEs are considered to be no longer produced, the main challenge for their
elimination is the identification of existing stockpiles and articles containing POP-PBDEs and their
disposal at end-of-life.

The main uses of c-PentaBDE were in PUR foam used in the transport sector (e.g. cars, buses,
trains etc.) Therefore, the reuse and recycling of these major material flows should be addressed in
the inventory.

The lifespan for cars in industrial countries is 10 to 12 years, while buses and trains might have
a longer life expectancy. A considerable share of cars and other transport has been and is still
being exported from industrial countries to developing countries and countries with economies in
transition where the vehicles are often used for a long time before they finally break down (spare
parts are also used further) (UNEP, 2010a, 2010b). Therefore, a large share of the transport fleet
from 1970 to 2004 (cars, buses and possibly trains) containing c-PentaBDE is still in operation today,
likely in developing countries, and will need to be identified in respect to reuse and recycling when
these vehicles reach end-of-life. It is therefore reasonable to assume that the transport sector (cars,
trucks, buses, trains, ship, and planes) is the largest stockpile for c-PentaBDE in developing countries.

Furniture and mattresses

The use of c-PentaBDE (and other flame retardants) in furniture or mattresses depends on the
flammability standards of a country. Due to flammability standards for furniture in the United States
and United Kingdom, in particular, furniture in North America and the United Kingdom is often
flame retarded. Therefore, old furniture and mattresses (in particular from institutions like prisons,
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military facilities, hospitals or hotels) in these regions/countries may contain c-PentaBDE (and other
flame retardants).

Textiles and rubber

C-PentaBDE has been used in limited quantities for the treatment of textiles for uses including
backcoating, for curtains and for functional textiles (UNEP, 2009). Although the extent of recycling
of POPPBDEs-containing textiles is unclear, it can reasonably be assumed to be small for composite
materials such as those used in transport. There may be some limited recycling of other c-PentaBDE-
containing textiles but it is likely that only relatively small quantities of POP-PBDEs-containing
textiles are in use as the application of c-PentaBDE stopped about a decade ago.

Printed circuit/wiring boards

The use of c-PentaBDE in printed circuit/wiring boards (PWBs) has been phased out. PWBs are a
component of WEEE that end up in certain developing countries, where the metals are recovered
using non appropriate methods mainly in the informal sector, or by simple smelters. This can be
the source of releases of POP-PBDEs and polybrominated dibenzo-p-dioxins and polybrominated
dibenzofurans (PBDD/PBDF).

EEE in use, second-hand EEE and WEEE electronic waste

Electronics produced before 2005 may be flame retarded with c-OctaBDE. Main appliances are
televisions and computer CRT monitors and heating equipment. Large quantities of old EEE and
WEEE were - and in some cases still are - exported from industrial countries/regions (e.g. United
States, Europe and Japan) to developing countries for reuse or recycling. Inappropriate recycling
technologies for WEEE have resulted in large contaminated areas in developing countries and
exposure of recyclers and the general population (Wong et al., 2007; UNEP, 2010a, 2010b).

Plastics from WEEE recycling and production of articles from recycled plastic

The mechanical recycling of plastic for further use is strongly favoured from a waste hierarchy and
life cycle assessment perspective. When plastics are contaminated with POPs and other hazardous
materials, however, particular care has to be given to how the waste hierarchy is followed. The
recycling of WEEE results in a fraction of flame-retarded plastic, possibly containing POP-PBDEs.
Some plastic from WEEE is sent to developing countries such as China and India where it is recycled
into new articles. Recent studies

have shown that plastics containing POP-PBDEs and other BFRs have been recycled in the production
of articles for which no flame retardancy is required including children’s toys, coffee cups, household
goods and video tapes. This shows that the flow of plastics containing POP-PBDEs and other flame
retardants for recycling are not well controlled in some regions and that plastics containing POP-PBDEs
are being mixed with non-flame retarded polymers for the production of items with sensitive end uses.
Therefore, in some cases, the use of recycled plastic may be significantly more hazardous than the
original use (recycling from a printer housing into a toy that may be chewed by a child, for example).

1.2.7 Potential contaminated sites

Landfills are the ultimate destination of many POP-PBDEs-containing materials due to their widespread
application in a multitude of consumer and industrial goods. POP-PBDEs can be leached from refuse by
landfill leachate. Landfills and dumpsites that are scattered all over the major cities may be potentially
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contaminated with POP-PBDEs. In addition, biosolids from wastewater treatment plants are known to
contain POP-PBDEs, which were disposed in landfills and applied in agricultural lands.

1.3 Hexabromocyclododecane (HBCD)

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 Pol-
lutants (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. Parties shall prohibit and/or eliminate the production of HBCD, except if they have noti-
fied 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.

1.3.1 Characteristics of HBCD

Hexabromocyclododecane (HBCD) has a cycle ring structure with Br-atoms attached (see Table 3). As a
commercially available brominated flame retardant, HBCD is lipophilic, with low water solubility and a
high affinity to particulate matter. The molecular formula of the compound is Ci,Hi Br, and its molecular
weight is 641 g/mol. For commercial uses, HBCD usually has three stereoisomers, which consists of 70-
95 % y-HBCD and 3-30 % of a- and 3-HBCD, while in theory 16 stereoisomers could be formed.

Information about HBCD characteristics are shown in table bellow.

Table 3: Basic information of HBCD

Chemical Properties Characteristics of Chemical

Chemical name (IUPAC) 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:
Identification numbers (CAS  134237-50-6); beta-hexabromocyclododecane (CAS No: 134237-51-7); and gam-
number, EC number) ma-hexabromocyclododecane (CAS No: 134237-52-8)."

EC number: 247-148-4
C12H18Br6 (641.7 g/mol)

Bi
Molecular Formula and Struc- Br

ture (general) and molecular
weight:

Br Br
Br
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alpha-hexabromocyclododecane (CAS No 134237-50-6)
beta-hexabromocyclododecane (CAS No 134237-51-7)
gamma-hexabromocyclododecane (CAS No 134237-52-8)

Names of the major
diastereoisomers identified

Cyclododecane, hexabromo; HBCD; Bromkal 73-6CD; Nikkafainon CG 1; Py-
roguard F 800; Pyroguard SR 103; Pyroguard SR 103A; Pyrovatex 3887; Great
Lakes CD-75P™; Great Lakes CD-75; Great Lakes CD75XF; Great Lakes CD75PC

UL e (compacted); Dead Sea Bromine Group Ground FR 1206 I-LM; Dead Sea Bromine
Group Standard FR 1206 |-LM; Dead Sea Bromine Group Compacted FR 1206
[-CM.

Density 2.24 g/cm®to 2.38 g/cm?

Auto flammability Decomposes at >190°C

Vapour pressure 6.3-10-5 Pa (21 °C)

1.3.2. Production of HBCD

HBCD has been on the world market since the late 1960s and is still being produced for use in EPS
and XPS in buildings. It has been 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 EU countries and in the United States, and 18,000
tonnes in China. For comparison, in 2001 demand for HBCD was 9,500-16,500 tonnes in Europe,
3,900 tonnes in Asia and 2,800 tonnes in North and South America.

Since HBCD has been phase out in textile sector due to Convention obligations and alternatives for
HBCD are available for EPS and XPS (Secretariat of the Stockholm Convention 2017c; ECHA 2009;
USEPA 2014; Subsport 2013) the future production and use volumes might be expected to decrease
in the future.

1.3.3. Uses of HBCD

HBCD is used as a flame retardant additive to reduce ignition of flammable polymers and textiles in
buildings, vehicles or electrical and electronic equipment (EEE). The main uses of HBCD globally are
in expanded and extruded polystyrene foam insulation while the use in textile applications and elec-
tric and electronic appliances is smaller. HBCD has been on the world market since the 1960s. The
wider use of HBCD in insulation boards started in the 1980s.

The main application (90%) of HBCD is in polystyrene foam that is used in insulation boards, which
are widely used in building and construction. Insulation boards with HBCD may also be found in
transport vehicles, and in road and railway embankments. These polystyrene foams exist in two
forms, as expanded polystyrene (EPS) and extruded polystyrene (XPS) foams, with HBCD concentra-
tions ranging from 0.5% to 2.5%. The manufacture of EPS, XPS and HIPS involves polymerisation and
extrusion processes where HBCD is added in the process as one of the additives used.

HBCD is used in EPS filling in nursing pillows and bean bags used as easy chairs. The use of HBCD in
EPS in packaging material is considered to be small. However, a first screening of EPS including pack-
aging materials in South Korea revealed that also some packaging material was treated with HBCD
or contained recycled EPS/XPS.
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It was assumed that HBCD is not used in food packaging according to the technical report devel-
oped in the EU. However in a first survey of PS food contact materials HBCD was also discovered in
ice box and in fish tray HBCD was also detected in water buoy at low levels which also indicate that
they have been made from recycled EPS.

The second most important application is in polymer dispersion on cotton or cotton mixed with
synthetic blends, in the back-coating of textiles where HBCD can be present in concentrations rang-
ing from 2.2 - 4.3%. Back-coating to textiles is applied by adding a dispersion containing a polymer
and HBCD among other additives as a thin coating film. Treated textiles is mainly used in upholstery
fabrics such as upholstery in residential and commercial furniture and vehicle seating upholstery,
draperies and wall coverings, interior textiles (roller blinds) and automobile interior textiles.

A further minor application of HBCD is in high impact polystyrene (HIPS).

HBCD-containing HIPS is used in electric and electronic appliances, such as in audio visual equip-
ment cabinets, in refrigerator lining as well as in distribution boxes for electrical lines and certain
wire and cable applications. HBCD may also be added to latex binders, adhesives and paints.

The concentrations at which HBCD is used depend on the polymer it is used with and the fire safety
requirements the product needs to meet, resulting in regional differences in the use. In the EU the
main use has been in XPS and EPS, and the uses in HIPS and in textiles are each estimated at 2%. In
Japan 80% of the consumption of HBCD was in insulation boards (including tatami mat) and 20% in
textiles.

1.3.4. HBCD stockpiles, recycling and waste flow

Due to the long service-life of products where HBCD has primarily been used, stockpiles and waste
management represents a potential increasing source of HBCD releases to the environment. Plan-
ning for the current stocks in use and appropriate action towards waste streams will be essential in
order to eliminate, reduce and control the environmental load of HBCD from waste management
activities.

Once buildings containing EPS/XPS insulation are demolished or articles containing HBCD treated
textiles (e.g. vehicles, furniture), as well as plastic waste from electronics and others are discarded,
they become wastes. Also, by-products generated from the production of HBCD or the use of HBCD
in production, such as residues generated during production or use processes. This might also in-
clude sludge containing HBCD generated from related waste water treatment and can hence also
become a source of wastes containing HBCD. However the levels of HBCD in municipal sewage
sludge without the impact of HBCD producing or using industries might be relatively low.

Wastes containing HBCD include production wastes, insulation boards, building and renovation
wastes, and wastes from other applications such as WEEE plastics, textiles and transport vehicles.
Insulation boards represent the majority of HBCD containing waste in particular for those countries
using insulation for houses. The life span of polystyrene foam insulation in buildings is reported to
be 30 to 50 years and could exceed 100 years. The use of HBCD in insulation boards has been in-
creasing since the 1980s, so it is likely that releases from EPS/XPS from waste materials will be more
significant in the future; particularly from about 2025 onwards, when an increasing number of build-
ings containing HBCD will be refurbished or demolished. Most of this material might go to landfill or
incineration but a share is at least currently recycled. Article 6 paragraph 1 requires parties to take
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appropriate measures so that such wastes are disposed of in such a way that the persistent organic
pollutant content is destroyed, irreversibly transformed or otherwise disposed of in an environmen-
tally sound measure. One option to recycle the polymer might be the separation of HBCD from the
polymer. Exposure of workers to HBCD has been documented at an industrial plant producing ex-
pandable polystyrene (PS) or from cutting PS foam. Care needs to be taken also in the end-of-life
phase regarding human exposure. E.g. there will be some releases of HBCD in dust when buildings
with flame retarded insulation boards are demolished. In developing countries, electrical and elec-
tronic appliances containing HBCD and other toxic substances are often recycled under conditions
which can result in a release of HBCD and other pollutants to the environment and hence to con-
tamination of the sites with possible exposure to humans. Furthermore dump sites and open burn-
ing can be a common end-of-life treatment also for HBCD-containing articles including electronic
waste. Solid waste containing HBCD may be scrap materials generated during processing or shred-
ding operations with related particulate releases. Particles might be also released through aging
and wear of end products, and disposal of products at the end of their service life. Products and
materials in landfill sites will be subject to weathering, releasing HBCD particulates or through
leaching primarily to soil and sediments, and, to a lesser extent, to water and air. There is little infor-
mation on the quantities of HBCD in landfill leachates. The presence of surfactants can result in in-
creased leaching of otherwise low water soluble POPs. For incineration the release of HBCD and
by-products such as polybrominated dibenzo-p-dioxins and dibenzofurans (PBDD/PBDF) are low for
state of art incinerators while they might be high for other incinerators and open burning.

1.3.5. Potentially HBCD contaminated sites

All sites where HBCD have been produced or used, for any of the activities outlined in sections above
could be potentially contaminated with HBCD. For some HBCD productions and also for industrial
operations using HBCD such contamination has been documented.

Also landfills where HBCD containing wastes have been landfilled can be considered similarly with
related releases in leachates. There is little information on the quantities of HBCD in landfill leachates.
The presence of surfactants can result in increased leaching of otherwise low water soluble POPs.

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:

e 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);

o Identify the need to register for the specific exemptions

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

o 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).
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Establish the country baseline and take stock of the country situation in relation to
POP-PBDEs;

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

The information obtained about POP-PBDEs through the inventory could include the following:

Past and current uses/production of POP-PBDEs at the national level;

Presence of products and articles containing POP-PBDEs on the consumer market;
Flows into a country of products and articles containing POP-PBDEs;

Presence of products and articles containing POP-PBDEs in the recycling streams;

Disposal practices for products and articles containing POP-PBDEs when they
become wastes;

Any chemical stockpiles;

Potential contaminated sites.

Collected information on the above will provide broader understanding of the sources of
POP-PBDEs, the scope of their impact and the risks that they pose to human health and the
environment in a country.

The information obtained about HBCD 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;

Use of alternative flame retardants to HBCD

Potentially contaminated sites.
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Inventory of POP-BPDE in
transport sector

2.1 Introduction

Inventory of POP-PBDEs in the Transport sector was carried out for the first time in the Republic of
Moldova in the year 2020. The methodology used for estimation of the amount of POP-PBDEs in the
Transport sector is available from the Guidance on preparing inventories of polybrominated diphenyl
ethers (PBDEs) listed under the Stockholm Convention on Persistent Organic Pollutants (http://chm.pops.
int/Implementation/NIPs/Guidance/GuidancefortheinventoryofPBDEs/tabid/3171/Default.aspx ).
Additionally, estimation of the amount of Deca-BDE contained in vehicles was made based on the
methodology offered by the project team to the author of the report.

For the data compilation of POP-PBDEs in the transport sector, assessment and inventory of the
vehicles (manufactured until the end of 2004 and from 2005 to 2017 for estimation of Deca-BDE)
in the following life cycle stages was carried out: 1) The import of vehicles in 2019 and 2020; 2) The
vehicles currently in use in 2019 and 2020; 3) The end-of-life vehicles (ELVs) taken out of operation
(removed from the vehicle registration) in the inventory year 2019 and 2020; and 4) the total number
of ELVs removed from the vehicle registration until the year 2019 and 2020.

Amount of potentially impacted vehicles by POP-PBDEs, including DecaBDE, in the Republic of
Moldova was determined based on the statistical data provided by the Agency of Public Services
on the number of vehicles imported, registered and deleted from the State Register of Vehicles
(manufactured between 1975 - 2005 and between 2005-2017) as of 2019 and 2020.
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2.2 Estimation of POP-PBDE

2.2.1 Data collection

The General guidance on POPs inventory development proposes a tiered approach to collecting
data for the inventory. Each tier represents a level of methodological complexity. Lower tier methods
usually rely on readily available statistics in combination with estimates for key parameters. Higher
tiers methods involve more resource-intensive data collection activities and country-specific
measurements. In the preparation of this Initial Inventory on POP-PBDEs in the Transport sector, it
was opted for the Tier 2: approach.

Data to be gathered for the initial assessment include:

1.

Number of registered vehicles in use and on sale in the country, including:

e Year of manufacture (for estimating the share of vehicles manufactured from 1975
to 2004);

e Approximate percentage distribution of the regions from which the vehicles were
imported;

If this information is not available, it has to be estimated by extrapolation of available statistical data
and by expert judgement.

2.

Numbers of imported (and exported) vehicles and vehicles produced in the country including
available data from:

e International statistics on the trade of vehicles;

e National import (and export) statistics, and import statistics from customs and port
authorities;

e Information from importers (and exporter) or retailers.

Numbers of vehicles having reached their end-of-life stage in the past until the inventory
year (considering the proportion produced between 1975 and 2004):

e Thisinformation could be derived from deregistration of vehicles, statistics compiled
on end-of-life vehicles or by the average (estimated) lifespan.

Available information on current and past waste management practices of end-of-life
vehicles in the country:

e This information is compiled in particular for the polymer fraction. Information
might be available from ministries working on transport or waste management
(ministries of environment, transport, industry, etc.), city governments/competent
authorities and/or related industrial sectors and research institutions.

Recycling practices of the polymer materials from the end-of-life treatment of cars/vehicles:

e This information would include the plastics (dashboard, bumpers etc.) and PUR
foams (seats and head/arm rest etc.).
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Factors needed for calculating the total amount of POP-PBDEs were:

e Amount of POP-PBDEs in impacted vehicles (cars/trucks and buses). The estimated
contents of POP-PBDE in vehicles are given by the POP-PBDE Inventory Guidance.

e Regional differences of use of POP-PBDEs in vehicles and factors to account for the
regional differences;

e Origin of manufacturers of vehicles (US or Other regions of the world);

e Number of POP-PBDEs impacted vehicles in the different life cycle stages: import,
use, end-of-life (manufactured between 1975 and 2004).

Origin of manufacturers of vehicles (US or Other regions of the world) in the Republic of Moldova

The origin of manufacturers of vehicles registered in the Republic of Moldova (RM) has been
deduced based on the data available from the State Register of Vehicles. This data included brands
of vehicles registered in the country till year 2015 that have been manufactured until the year 2004.
Manufacturers of US vehicle brands were selected and the approximate share of vehicles originating
from the US has been calculated. The estimated share of US vehicles imported in the Republic of
Moldova has been estimated to be around 5%. Consequently, 95% of vehicles have been attributed
to other regions of the world. It is estimated that buses originating in USA were not imported into
our country. Therefore, 100% of the buses were allocated to other regions of the world.

Number of POP-PBDE impacted vehicles in the different life cycle stages in the Republic of Moldova

Considering the estimated 160 g of c-PentaBDE/car, on a global level 230 million cars containing in
total 3.7 million tonnes c-PentaBDE treated PUR foam could have been impacted.

For the data compilation of POP-PBDEs in the transport sector in the RM assessment and inventory
of the vehicles (manufactured until the end of 2004 for estimation of c-pentaBDE and c-decaBDE,
and from 2005 to 2017 for estimation of c-decaBDE) in the following life cycle stages (see Figure 1-1)
were assessed:

e The import of vehicles. These data provide information on how much POP-PBDEs
are entering the country via this route in the inventory year.

e The vehicles currently in use. This is the main stock of POP-PBDEs to be managed in
the future from this sector;

e The end-of-life and end-of-use vehicles taken out of operation in the inventory year
(removed from the vehicle registration) and requiring waste management. The data
on end-of-life vehicles could be used for planning appropriate waste and resource
management;

e The amount of POP-PBDEs-containing materials disposed of in the past from the
transport sector.

Polymers from end-of-life vehicles are not recycled in the Republic of Moldova, hence inventory of
the amount of POP-PBDEs-containing polymers that could be recycled from the end-of-life vehicles
was not carried out part of this inventory.
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Activity data collected at the national level included (see table 5 and 6):

e Statistical data from the State Register of Vehicles regarding the number of vehicles,
manufactured between 1975 - 2004 and 2005 - 2017, imported on the territory of
the RM until the inventory year 2019 and 2020;

e Statistical data from the State Register of Vehicles regarding the number of vehicles,
manufactured between 1975 - 2004 and 2005 - 2017, registered (vehicles in use) on
the territory of the RM until the inventory year 2019 and 2020;

e Statistical data regarding the number of vehicles, manufactured between 1975-2004
and 2005-2017, deleted (ELVs) from the State Register of Vehicles until the inventory
year 2019 and 2020.

Import Vehiclesin |« End-of-use vehicle Export
vehicles "|  use/stock ¥ End-of-life vehicles vehicles
Treatment
Import
polymers- Plastic/PUR foam Landfill Thermal Export
. treatment Polymers
for-recycling for recycling o

—t ' recycling

Figure 2. Material flow of the transport sector and the life cycle stage for POP-PBDEs
inventories

Table 4: Number of vehicles, manufactured between 1975 - 2004 and 2005 - 2017, imported,
registered (vehicles in use) and deleted (ELVs) on the territory of the RM before 2020, units

Total number of registered

vehicles (in use) before Total number of deleted

Manufacture years of Total number of imported

vehicle units vehicles before 2020 2020 vehicles before 2020
1975-2004 440,812 976,132 34,208
2005-2017 300,106 293,325 2,408

Source: State Register of Vehicles of the RM, Agency for Public Services
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Table 5: Number of vehicles, manufactured between 1975 - 2004 and 2005 - 2017, imported,
registered (vehicles in use) and deleted (ELVs) on the territory of the RM in 2019 and 2020, units

Total number  Total number Total number Total number Total number Total number

LTI of imported  of registered of deleted of imported  of registered of deleted
years of hicles i hicles (i hicles i hicles i hicles (i hicles i
vehicle units vehicles in vehicles (in vehicles in vehicles in vehicles (in vehicles in
2019 use) in 2019 2019 2020 use) in 2020 2020
1975-2004 2470 663646 2027 2010 664388 1654
2005-2017 34284 332770 345 31020 363120 231

Source: State Register of Vehicles of the RM, Agency for Public Services

Based on these national data on vehicles in the life cycle stages, the quantity of POP-PBDEs in the
individual stages were estimated by the calculations detailed in tables below and based on the
calculation formulas described below.

2.2.2 Calculation methodology

In order to calculate the amount of POP-PBDEs in vehicles, information on vehicles fabrication year
(distinguishing between vehicles fabricated 1975-2004 and 2005-2017) imported, in use (registered)
and entering the end of life (ELVs) is needed.

Based on global data from PBDEs in shredder residues and recalculated average of PBDEs content
of individual cars, the POP-PBDE content is:

e 80 g decaBDE for vehicles produced before 2005 for all regions; except for the US
with high use of c-PentaBDE of 40 g decaBDE and 40 g c-PentaBDE in average car
can be assumed

e 20 g decaBDE for vehicles produced from 2005 to 2017

e 0 g decaBDE/PBDEs for vehicles produced 2017 onwards if no exemption for
decaBDE is made.

Based on this practical approach the following formula was used to estimate the PBDE amount in
vehicles:

Total PBDEs in vehicles (imported/in use/end of life) = Vehicles (1975 - 2004) x 80 g decaBDE* +
Vehicles (2005- 2017) x 20 g

*For the US it is assumed that the content is 40 g decaBDE and 40 g c-PentaBDE were included in average
vehicle before 2005
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Calculation of polymer and foam impacted by POP BPDE

soymersoe = (Number of cars (imported/in use/end of life) x 0.160 t (average weight of polymer in

a car) + Number of buses (imported/in use/end of life) x 1 t (average weight of polymer in a bus)

M ..z = (Number of cars (imported/in use/end of life) x 0.025 t (average weight of polymer in a

car) + Number of buses (imported/in use/end of life) x 0.060 t (average weight of polymer in a bus

2.2.3 Calculation of POP-PBDEs

Calculation of c-pentaBDE and decaBDE of vehicles in current use/sale

Vehicles in use represent a major stock of POP-PBDEs and are important for the future planning
of waste management of the transport sector. These vehicles are normally registered and the data
include the year of manufacture.

Table 6: Amount of POP-PBDEs of vehicles in current use in the inventory year 2019 and
2020, tier 2

2019
Numbire(::’::iﬁl:; 5('_“;3::“““ BDE content per car BDE total, kg
total 1530165
ol LU B 1453657 80 g decaBDE 116292.5
USA
USA 76508 40 g decaBDE 3060.33
40g c-PentaBDE 3060.33
Number of vehicles (2005-2017)
total 1300640 20 g decaBDE 26012.8
Total 2830805 Sum of c-decaBDE 145365.670
Sum of c-PentaBDE 3060.33
2020
N“mb‘:e‘:"":‘::i‘;':;s('_“;g:?)"t“’ed BDE content per car BDE total, kg
total 2197322
3‘;‘:’ RaiiS et 2087456 80 g decaBDE 166996.5
USA 109866 40 g decaBDE 4394.644
409 c-PentaBDE 4394.644
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Number of vehicles (2005-2017)

total 1694455 20 g decaBDE 33889.1
Total 3891777 Sum of c-decaBDE 205280.216
Sum of c-PentaBDE 4394.644

Calculation of c-pentaBDE and decaBDE of imported vehicles

The import of used cars, buses, trucks and other transport can be a major and ongoing source of
POP-PBDEs, particularly for low and middle-income countries, and needs to be quantified. In the
Republic of Moldova vehicles are not exported, therefore no calculations are made for this category.

Table 7: Amount of POP-PBDEs of imported vehicles in the inventory year 2019 and 2020

2019
N"mb‘:e‘t’:l:‘::i:f;s('_";g::ct"red BDE content per car BDE total, kg
total 2470
8:':' regions, except 2347 80 g decaBDE 187.7
USA 124 40 g decaBDE 494
409 c-PentaBDE 494
Number of vehicles (2005-2017)
total 34284 20 g decaBDE 685.7
Total 36754 Sum of c-decaBDE 878.3
Sum of c-PentaBDE 4.94
2020
Number of velicls (NanFSCUIEd g comentporcor  BDE ot kg
total 2010
8:':' regions, except 1910 80 g decaBDE 152.8
USA 101 40 g decaBDE 4.02
40g c-PentaBDE 4.02
Number of vehicles (2005-2017)
total 31020 20 g decaBDE 620.4
Total 33030 Sum of c-decaBDE 771.2

Sum of c-PentaBDE 4.02
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Calculation of c-pentaBDE and decaBDEin end-of-life vehicles (ELVs)

Table 8: Amount of POP-PBDEs of end-of-life vehicles in the inventory year 2019 and 2020

2019

Number of vehicles (manufactured
between 1975 - 2004)

total 2027
other regions, except USA 1926
USA 101

Number of vehicles (2005-2017)
total 345
Total 2372

2020

Number of vehicles (manufactured
between 1975 - 2004)

total 1654
other regions, except USA 1571
USA 83

Number of vehicles (2005-2017)
total 231
Total 1885

BDE content per car

80 g decaBDE
40 g decaBDE
409 c-PentaBDE

20 g decaBDE
Sum of c-decaBDE
Sum of c-PentaBDE

BDE content per car

80 g decaBDE
40 g decaBDE
409 c-PentaBDE

20 g decaBDE
Sum of c-decaBDE
Sum of c-PentaBDE

BDE total, kg

154.1
4.054
4.054

6.9
165.0
4.054

BDE total, kg

125.7
71.724
71.724

52.8
2850.0
71.724

Calculation of c-pentaBDE and decaBDE in wastes disposed from end-of-life vehicles (ELVs) until

2020

In most countries the wastes from ELV containing the POP-PBDEs fraction (the Automotive Shredder
Residues (ASR) or the seats and other polymer parts) have been and are mainly disposed to landfills
or dump sites. An inventory for POP-PBDEs (and other pollutants present in these end-of-life vehicle
fractions) could address these POP-PBDEs deposits since they can be considered secondary pollutant
sources or, depending on the extent of deposit, might be considered as contaminated sites.

For the calculation, the total amount of POP-PBDEs-containing materials from end-of-life vehicles
disposed to landfills/dumps from 1980 until the current inventory year 2020 needs to be inventoried.
Data on the number of ELVs containing POP-PBDE materials was derived from the number of
vehicles whose registration was cancelled until the year 2020 (see Table 5 and 6 above).
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Table 9: Amount of POP-PBDEs in wastes from end-of-life vehicles disposed to landfills/
dumps until the inventory year 2020

2020
Numbebret‘):l:z:it1:l‘;a7ss(l_ngsg:a)ctured BDE content per car BDE total, kg

total 35862
other regions, except USA 34069 80 g decaBDE 2725.5
USA 1793 40 g decaBDE 71.724
40g c-PentaBDE 71.724

Number of vehicles (2005-2017)

total 2639 20 g decaBDE 52.8
Total 38501  Sum of c-decaBDE 2850.0
Sum of c-PentaBDE 71.724

2.2.4 Estimation of POP-PBDEs containing PUR foam from ELVs treatment
(recycling, open burning, and disposal)

The polymer fractions (both PUR foam and plastics) from ELVs could be treated by disposal,
recycling and/or thermal treatment. The Stockholm Convention has specific exemption for POP-
PBDEs recycling, and therefore it is important to estimate the recycling amount of POP-PBDEs in the
transport sector.

The recycling of PUR foam and plastic from ELVs might be undertaken by specialized companies
or by the informal sector. While in the past most polymers from transport were disposed, more
recycling in this sector can be expected in the future.

No information is available with regard to recycling activities of polyurethane foam and plastic from
vehicles in the Republic Moldova. For this reason, no estimation of POP-PBDEs in recycled polymer
fractions was carried out part of this Inventory.

It should be noted that a large part of the population in the Republic of Moldova keep their ELVs in
their backyards or somewhere along the roads, without taking them for metal recycling. That is why,
materials that could be impacted by POP-PBDEs from these ELVs also do not reach landfills or waste
dumps but are temporarily preserved inside the vehicles.

Based on the information compiled in the National Mercury Inventory of the RM from 2015, around
2000 ELVs could be disassembled annually in the country for the recovery of metal components.
Metal parts from these vehicles are collected and transported by the “Metal Feros” company to the
Rybnitsa Metalurgical Factory in the ATULBD region. The fate of PUR foam or plastics part of various
vehicle components is not known at this point in time. It is assumed that this type of materials are
most commonly disposed to open dumps.
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Treatment in incineration and other thermal processes of c-pentaBDE containing materials is not
known to occur in the Republic of Moldova. Because open-burning of dumps is present in the
country, it is expected that open-burning of c-pentaBDE containing materials from the transport
sector, such as PUR foam, found at waste dumps may happen to a certain extent but it is difficult to

estimate the quantity involved.

The average content of c-pentaBDE in PUR foam in the transport sector for applications like seats or
arms/head rests is reported to be around 0.5-1 wt %. Considering an average use of 1% c-PentaBDE
by weight in PUR foam in transport, a conversion factor of 1 tonne PUR foam per 1 kg of POP-PBDE
has been used in the calculations. Also, based on this data it is estimated that on average 160 kg
of PUR foam is present in a car/truck, and 1000 kg in a bus. The table below has presented the

calculation of polymer weight.

Table 10. Weight of impacted polymer and foam

total vehicles in use
cars

buses

total vehicles imported
cars

buses

total waste vehicles
cars

buses

total vehicles in use
cars

buses

total vehicles imported
cars

buses

inuse in 2019
2830805
2822313

8492

imported in 2019
36754

36644

110

ELV in 2019
2372

2353

19

in use in 2020
3891777
3880102

11675

imported in 2020
33030

32931

99

28

Polymer, tones

460062
451570.0136
8492.415

5862.99808
110.262

376.48

632492
620816.267
11675.331

5268.9456
99.09

Foam, tones

71.067
70.55781
0.50954

0.923
0.91609
0.00662

0.060
0.05883
0.00114

97.703
97.00254
0.70052

0.829
0.82327
0.00595



ELV in 2020

total waste vehicles 1885
cars 1879
buses 6

stockpiled in 2020

total vehicles stockpiled 38501
cars 38385
buses 116

2.2.5 Calculation of individual POP-PBDEs homologues

in the transport sector

0.047

300.70 0.04698

6 0.00034

6257 0.967
6141.67952 0.95964
115.503 0.00693

The amount of c-PentaBDE or c-OctaBDE in the material flow is not reported for the Stockholm
Convention but the listed POP-PBDEs homologues: TetraBDE, pentaBDE, hexaBDE and heptaBDE.
These homologues were calculated from the estimated amount of c-PentaBDE (or c-OctaBDE) by
considering the percentages of homologues in the commercial mixtures shown in Table 12.

Table 11: Recalculation of POP-PBDEs present in the transport sector to the listed POP-PBDEs
homologues (tetraBDE, pentaBDE, hexaBDE and heptaBDE) for the relevant life cycle stages

pistibution VLIS oned n
homologues tly i ph. I
c-PentaBDE currently in use vehicles
(in kg) (in kg)
2019
Inventoried
c-Penta 3060.33 4.94
PBDE
tetraBDE 33% 1,009.909 1.630
pentaBDE 58% 1,774.991 2.865
hexaBDE 8% 244.826 0.395
heptaBDE 0.50% 15.30 0.02
2020
Inventoried
c-Penta 4394.644 4.02
PBDE
tetraBDE 33% 1,450.233 1.327
pentaBDE 58% 2,548.894 2.332
hexaBDE 8% 351.572 0.322
heptaBDE 0.50% 21.97 0.02

29

POP-PBDEs POP-PBDEs disposed
in end-of-life  off in the past from the
vehicles transport sector (until
(in kg) 2019 and 2020) (in kg)
4.054 0
1.338 0
2.351 0
0.324 0
0.02 0.00
3.308 71.724
1.092 24
1.919 42
0.265 6
0.02 0.36



Table 12: Amount of c-decaBDE present in the transport sector for the relevant life cycle stages

c-decaBDE c-decaBDE  c-decaBDE c-decaBDE c-decaBDE c-decaBDE c-decaBDE

in vehicles  imported in end- in vehicles imported  in end- disposed
currentlyin  invehicles  of-life currently in in vehicles of-life off in
use/salein inthe vehicles use/salein in the vehicles the past
2019 inventory (ELVs) in 2020 inventory  (ELVs) in  from the
(in kg) year 2019 2019 (in kg) year 2020 2020 transport
(in kg) (in kg) (in kg) (in kg) sector (by
2020)
(in kg)
ROy | e 878.3 1650  205280.216  777.2 133.6 2850.0
c-decaPBDE

* Please note that the imported vehicles are also included in the inventory of “currently in use/sale” and that these two
categories are not summed up.

2.3 Final results and reporting

Final results of the inventory for the Transport sector are presented in Table 13. They respect the NIP
template for presentation of information.

Table 13: Final compiled result of inventory of POP PBDE in transport sector

Total estimated POP-PBDEs in articles/products imported/produced

Total annual
Trz:u(::ft Ly IaTtli):II:/o:o duct Total estimated of POP-PBDEs content
Year procuct Countries of origin &/p in the imported articles/products
containing containing POP- (tonnes/year)
POP-PBDEs PBDEs (vehicles/ y
year)
2019 Vehicles RIS 2830805 0.88328
2020 Vehicles SRR LIS 3891777 0.7812

USA

Total estimated POP-PBDEs content in the transport sector articles/products in use

Total estimated

a " . Total estimated Total estimated
Type of article/ Tot.al Ay polym_eflc o PUR foam POP-PBDEs
articles/products  containing POP- o .
product . . containing POP- content in the
Year AT containing POP- PBDEs in the n 3 A
containing ; . PBDEs in articles/  articles/products
POP-PBDEs el DI LA I products in use in use (tonnes/
(vehicles/year) in use (tonnes/ t
year) (tonnes/year) year)
2019 Vehicles 36754.0 460062.4286 71.1 148.4260
2020 Vehicles 33030 632491.598 97.70306159 209.67486
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Status of POP-PBDEs containing waste generated

Total amount of

T{ggu%ftamdw waste containing  Total estimated POP-PBDESs content in wastes (tonnes)
Year procuct POP-PBDES
containing generated (tonnes/
POP-PBDEs
year)
2019 Vehicles 2372 0.16906
2020 Vehicles 1885 0.13694

Total estimated POP-PBDEs content in the articles/products stockpiled in 2020

Type of article/ Total amount of Total estimated

product articles/products POP'PBPES Total estimated polymeric fraction
containing containing POP- SONET containing POP-PBDEs of stockpiled
POP-PBDEs PBDEs stockpiled St articles/products (tonnes)
stockpiled (tonnes) articles/products
(tonnes)
2020 Vehicles 35862 2.92174 6257

2.4 Further actions

Activities to assess in more detail the fate of ELVs at the national level, along with the fate of
potentially POP-PBDE impacted polymers contained in ELVs could be undertaken further part of
follow-up projects to revise and update the National Inventory of POP-PBDEs in the RM.

Based on the results of the assessment of elimination practices for impacted materials from vehicles,
further identification of potential contaminated sites with materials containing POP-PBDEs could be
carried out in the future. These sites could be assessed with regard to the level of contamination and
identification of measures to mitigation pollution to soil, ground water or air.

Also, part of the present Inventory estimation of the polymeric fraction containing DecaBDE
contained in ELVs was not carried out. Once needed coefficients become available, such estimation
could be realized part of next POP-PBDE national inventories.
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2.5 Methods and Data Documentation

Chemical

Use

Method of
calculation

(Describe
variables for
method used.)

Type and
source of
activity data

Polybrominated diphenyl ethers (decaBDE and c-PentaBDE)
Transport sector

Tier 2 methodological approach
Calculation of POP BPDE content

Total PBDEs in vehicles (imported/in use/end of life) = Vehicles (1975 - 2004) x 80 g
decaBDE* + Vehicles (2005- 2017) x 20 g

e 80 g decaBDE for vehicles produced before 2005 for all regions; except for the US with
high use of c-PentaBDE of 40 g decaBDE and 40 g c-PentaBDE in average car* can be
assumed

e 20 g decaBDE for vehicles produced from 2005 to 2017

0 g decaBDE/PBDEs for vehicles produced 2017 onwards if no exemption for decaBDE is
made.

Calculation of polymer and foam impacted by POP BPDE

M ,oymersoe = (Number of cars (imported/in use/end of life) x 0.160 t (average weight of
polymer in a car) + Number of buses (imported/in use/end of life) x 1 t (average weight of

polymer in a bus)

woamspe = (Number of cars (imported/in use/end of life) x 0.025 t (average weight of
polymer in a car) + Number of buses (imported/in use/end of life) x 0.060 t (average
weight of polymer in a bus)

Number of vehicles imported between in 1975-2004 and 2005-2017- Agency for Public Services,
Register of transport Means of the RM

Number of vehicles in use (registered) in 1975-2004 and 2005-2017- Agency for Public Services,
Register of transport Means of the RM

Number of end of life vehicles (deleted) in 1975-2004 and 2005-2017 - Agency for Public
Services, Register of transport Means of the RM

Assumption that 5 % are from US.
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Inventory of POP PBDE
in EEE sector

3.1 Introduction

Inventory of POP-PBDE in EEE sector have been done for the first time in the Republic of Moldova. The
methodology used for estimation of the amount of POP-PBDEs in the Transport sector is available
from the Guidance on preparing inventories of polybrominated diphenyl ethers (PBDEs) listed under the
Stockholm Convention on Persistent Organic Pollutants (http://chm.pops.int/Implementation/NIPs/
Guidance/GuidancefortheinventoryofPBDEs/tabid/3171/Default.aspx ). Additionally, estimation of
the amount of Deca-BDE contained in vehicles was made based on the methodology offered by the
project team to the author of the report.

In early 2020, a preliminary e-waste assessment has been conducted with the use of EEE Put on
Market Tool and E-waste Generated Tool. The EEE Put on Market Tool has been developed by UNU-
VIiE-SCYCLE to help the user to prepare, adjust and convert the available country data on Put on
Market (POM) of electric and electronic equipment (EEE) prior to inserting it into the E-waste Gener-
ated Tool. The methodology to calculate the total quantity of E-waste generated for a specific year
and country is based on the amount of EEE Put on Market (POM) from the preceding years, and the
corresponding product lifespan. The Tool includes and uses POM data and product lifespan for an
indicated period of time, for instance 1995-2030. In order to determine the product lifespan the Tool
uses a disposal rate (Weibull distribution).

The e-waste assessment was conducted with the purpose of establishing the magnitude of the flow
of EEE and generation of e-waste and subsequently identifying suitable measures to be put in place
for sustainable e-waste management in the country.
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The inventory of stocks and flows of EEE/WEEE addressed three stages in the life cycle of EEE:

e Imports/production of EEE;
e EEE stocks (EEE in use or stored);

e EEE entering the waste stream.

3.2 Estimation of POP-PBDE

3.2.1 Data collection

Studies have shown that POPBDE occurs in relevant concentrations mainly in ABS casings of CRT
televisions and computer. For the final inventory and article 15 reporting, the listed hexaBDE,
heptaBDE and decaBDE need to be calculated.

As the EU already has categories of EEE and information has been accumulated based on them and
used in the E-waste Generated Tool mentioned in chapter 1, the EU’s category used for the purposes
of this inventory is Category 2: Screens, monitors, and equipment containing screens.

In addition to the established WEEE Categories at EU level, the United Nations University (UNU)
developed a further classification which comprises of 54 categories. These categories correlate
to the 6 EU WEEE Categories (the first two digits of the UNU-keys), but are further divided into
superficial categories. The UNU-keys are chosen in such a way that each key describes a single
product or a small range of products that have a uniform average weight, environmental relevancy
and market behavior. The UNU-keys serve basis for classification and entering information on the
E-waste calculation tool.

Table 14. The correlation among the different classifications used in the present inventory

Description from CN

EU category (6) UNU-key Description CN code classification
Other colour reception apparatus
. for television, whether/not
0408 Flat Display Panel TVs 852872 incorporating radio-broadcast
(LCD, LED, Plasma) : : )
receivers/sound/video recording/
Category reproducing apparatus,
2 Screens,
monitors, and Cathode Ray Tube . .
equipment 0308 Monitors 852821 Color video monitors
containing
screenshavinga 350 Cathode Ray Tube 852822 B & w video monitors
surface greater Monitors
than 100 cm? )
Cathode-ray tube monitors , of a
0308 Cathode Ray Tube 852841 kind so[ely/pnncnpally qsed in an
Monitors automatic data processing system

of heading 84.71

34



Cathode Ray Tube Input or output units, whether or
0308 Monitors and flat 847160* not containing storage units in the
screens same housing
Other cathode-ray tube monitors
, not of a kind solely/principally
0308 Cath&c:)enﬁg¥sTube 852849 used in an automatic data
processing system of heading
84.71
Categor i i
2 Screens, A [k e 3:Pni’.$ﬂ§'ﬂ°§§d Pl Gl
monitors. and 0309 Monitors (LCD, LED) 852851 dat . tem of
tors, (flat screen) ata processing system o
:g:;l;::ﬁ:‘; heading 84.71
screens having a Other monitors, not of a kind
surface greater 0309 Flat Display Panel 852850 solely/principally used in an
than 100 cm? Monitors (LCD, LED) automatic data processing system
of heading 84.71
Flat Display Panel Indicator panels incorporating
Ll Monitors (LCD, LED) SR electronic displays
Cathode Ray Tube 8528712% Color TV Sets, with/without radios
Monitors or players
Cathode Ray Tube 8508134 Monochrome Tv's, with/without
Monitors radio or players

*Before 2008, the code 847160 included CRT (mostly computers) and flat screens along with other equipment. After
2008, considering the technical progress, the CRT and flat screens were assigned separated CN codes.

**Before 2008, the CRT TV was assigned to the CN code 852812 and 852813, however they are not assigned any UNU-

key code.

Production of TVs in the Republic of Moldova

The Chisinau colour TV factory Alfa was founded in 1983. It was engaged also in the development
and production of radio intelligence and radio direction finding equipment. In the mid-1990s, the
main production was stopped. In 2004, Alfa was liquidated as an enterprise.

At the moment, it is very difficult to identify whether the plastic used in CRT monitors was treated
with any chemicals, as the factory was closed more than 15 years ago.

Figure 3. A model of CRT TV produced at Alfa factory_

https://madein.md/news/diverse/ce-a-ramas-din-fabricile-din-
chisinau-dupa-disparitia-urss._
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The data on national production of TVs is available in the statistical publications (1985-1995) and on

the statistical bureau website for the following years, and is presented in the table below.

Table 15. Production of CRT TVs by the Alfa factory in the Republic of Moldova

s Lo o o Lo

Production,

units

Production,

units

8000

31000

34000 60000 86000

18900

9700

2500

112000 138000 172000 176000 167000 106000 47300

1995 | 1997 | 1998 [ 1999 | 2000 | 200t | 2002 | 2003 | 2004 | 2005 | 2006

2200

1900

7900

10300

12500

11700

13700

As it could not be confirmed if the plastic from CRTs produced was treated or not with flame
retardants, in particular POP-PBDEs, it was decided to make the assumption that all the CRTs were
treated with POP-PBDE.

Imported EEE

Statistical data on imports of EEE into the country were drawn from national and international
import statistical databases mainly the Customs Service and the UnComtrade. The customs codes

mentioned in the table 10 were applied. The import data in presented in the table below.

Table 16. Import of CRT TVs and computers and flat screen TVs during the period 1994-2020,

units

Flat screen
TV

CRTTV

CRT
computer

Flat screen
TV

CRTTV

CRT
computer

Flat screen
TV

CRTTV

CRT
computer

1994

700
32473
2003
84284
7511
21071
2012
132698
15

162

1995

700
32473
2004
11958,5
8011
2391,7
2013
124948
22

52

1996

700
32473
2005
87739,5
8358
10730,1
2014
129307
28

66

1997

700
32473
2006
55597,5
7208
23422
2015
64522
2

15

1998

700
32473
2007
53895
7065
8958
2016
83081
5

8

1999

700
32473
2008
95199
7088
1968
2017
108031
7

14

2000
32473
700
32473
2009
85095
14

68
2018

73432

255

Source: Customs Service of the RM and UN COMTRADE https://comtrade.un.org/data/
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2001
13766,2
2481
6883,1
2010
155146
29

82
2019
95315
50

164

2002
5131,2
7068
1710,4
2011
121075
7

50
2020
80488,5
9
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EEE in use or stored at consumer level

The total in use/stocked EEE in the country were estimated at major consumer levels namely institutions
and households.

Private Consumers (Households)

The in use/stocked CRT TVs and computers and flat screen TVs at households were estimated using
the information available on the statistic website related to the living standard of population, in par-
ticular the provision of households with durable goods, including TV and computer. The distinction
between flat screen TV and CRT TVs was estimated on the basis of imports and applied for the EEE
in use.

Institutions

The in use/stocked CRT TVs and computers and flat screen TVs in institutional and private
companies was identified in the statistic website where there is available data on the number of
personal computers belonging to the legal entities. The distinction between flat screen TVs and
CRT TVs was estimated on the basis of imports and applied for the EEE in use.

Table 17 shows the estimated amount of in use/stocked CRT TVs and computers and flat screen TVs
in households and in institutions.

Table 17. Estimation of in use/stocked of CRT TVs and computers and flat screen TVs in
households between 1994-2020, units

1994 1995 1996 1997 1998 1999 2000 2001 2002

Computers
owned by

legal persons¥*,
units

Equipment of
households
with TV,
number of
TV/ 100
households**

Equipment of
households
with
computers,
number of
computers/
100
household**
Number of
households, 1131800 1131800 1131800 1131800 1131800 1131800 1131800 1131800 1131800
units

Estimated

number of TV, 905440 905440 939394 939394 962030 962030 962030 962030 973348
units
Estimated
number of
computers,
units

14981 14981 14981 14981 14981 21981 28981 35721 41066

80 80 83 83 85 85 85 85 86

11318 11318 11318 22636 22636 22636 33954 45272 45272
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Estimation

of weight of
CRTTVs and
computers (25
kg/unit), tones
Estimation of
weight of flat
screen TVs (13
kg/unit), tones

0,00 0,00

2003 2004

Computers
owned by

legal persons*,
units

Equipment of
households
with TV,
number of
TV/ 100
households**

Equipment of
households
with
computers,
number of
computers/
100
household**

Number of
households,
units

Estimated
number of TV,
units

Estimated
number of
computers,
units
Estimation

of weight of
CRT TVs and
computers (25
kg/unit), tones
Estimation of
weight of flat
screen TVs (13
kg/unit), tones

50071 59107

1131800 1131800

962030 973348

56590 56590

26717,275 19218,45

0,00 4163,99

2012 2013

Computers
owned by

legal persons*,
units

Equipment of
households
with TV,
number of
TV/ 100
households**

171900 174219

101 103

0,00 0,00 0,00
2005 2006 2007
71159 85102 103185
88 96 96
6 6 9
1114520 1097240 1079960
980777,6 1053350,4 1036761,6
66871,2 658344  97196,4
16194,38 23757,74  26819,94
6123,42  3301,70  2136,49
2014 2015 2016
191467 195257 206721
105 106 107

38

23293,475 23293,475 24142,325 24425275 24991,175 25166,175 25624,125 26075575 26492,15

0,00 0,00 0,00 0,00
2008 2009 2010 2011
116761 124822 138567 161095
98 100 101 102
13 19 24 31
1062680 1045400 1028120 1010840
1041426,4 1045400 1038401,2 1031056,8
1381484 198626  246748,8 3133604
28078,89 2627291 30519,19 31927,17
2251,34 413311 2638,34  2969,53
2017 2018 2019 2020
221213 234048 250279 267994
108 109 112 m



Equipment of
households
with

NS 36 40 44 51 54 56 55 66 68
number of

computers/
100
household**

+Number of
households, 993560 976280 959000 941720 924440 907160 889880 872600 872400

units

Estimated
number of TV, 1003495,6 1005568,4 1006950 998223,2 989150,8 979732,8 969969,2 977312 968364
units

Estimated

number of 357681,6 390512 421960 480277, 499197,6 508009,6 489434 575916 593232
computers,

units

Estimation

of weight of

CRT TVs and 28567.8  23554.5 16203.8  12553.2 5000.0 1000.0 500.0 100.0 13.8
computers (25

kg/unit), tones

Estimation of

weight of flat
screen TVs (13 5074.72  8165.56 12638.94 15231.19 16979.52 21191.15 2148413 23333.72 23763.76

kg/unit), tones

Source: *http://statbank.statistica.md/PxWeb/pxweb/ro/30%20Statistica%20sociala/30%20Statistica%20sociala__04%20
NIV__04%20NIV__NIV040/NIV040500.px/table/tableViewLayout1/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802

**http://statbank.statistica.md/pxweb/pxweb/ro/40%20Statistica%20economica/40%20Statistica%20economica__20%20
TEH__TEHO010/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802

Table 18. Estimation of in use/stocked of CRT TVs and computers and flat screen TVs in
institutions in 1994-2020, units

1994 1995 1996 1997 1998 1999 2000 2001 2002

Computers owned n
institutions, units 14981 14981 14981 14981 14981 21981 28981 35721 41066

2003 2004 2005 2006 2007 2008 2009 2010 2011

Computersionnedin 50071 59107 71159 85102 103185 116761 124822 138567 161095
InStItl.IthllS, units

2012 2013 2014 2015 2016 2017 2018 2019 2020

Computers owned n 171900 174219 191467 195257 206721 221213 234048 250279 267994
mstltutlons, units

Source: https://statbank.statistica.md/pxweb/pxweb/ro/40%20Statistica%20economica/40%20Statistica%20
economica_ 20%20TEH__TEH010/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802
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EEE entering the waste stream

The EEE entering the waste stream or WEEE generated was calculated with the E-waste Generated
Tool, mentioned in the chapter 3.1. The E-waste Generated Tool as allows insertion of Put on Market
data in order to calculate relevant quantities of E-waste generated per collection category of EEE (EU

classification).

There have been used two separate excel files to calculate separately e-waste generated by CRT and
by flat screens.

Also, in order to provide more accurate results of calculation of WEEE, the tool was populated with
data since 1980, which was estimated in the basis of expert judgements and relying on available

data.

Table 19. Put on Market data used for estimation of WEEE CRT TVs and computers and flat
screen TVs and the generated quantity of e-waste 1980-2020, tones

Put on
Market CRT

E-waste CRT
generated

Put on
Market flat

E-waste
flat screen
generated

Put on
Market CRT

E-waste CRT
generated

Put on
Market flat

E-waste
flat screen
generated

Put on
Market CRT

E-waste CRT
generated

Put on
Market flat

E-waste
flat screen
generated

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

1023,45 1023,45 1023,45 1023,45 1023,45 1090,12 1306,79 1523,45 1740,12 1956,79

2233 56,00 9576 13925 18496 233,29 287,44 348,83 418,11 49558

0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

2173,45 2456,79 2490,12 241512 982,02 492,85 357,02 256,18 179,52 119,52

581,35 676,85 777,21 87751 94540 984,72 1004,37 100885 1001,07 983,29

0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

101,32 246,11 249,59 71524 1008,23 3770,28 4347,54 391713 3622,80 2,05

958,37 931,17 902,45 873,18 844,17 819,88 804,84 78446 758,23 724,76

42,21 17896 66,71 109,57 15546 1140,61 722,77 700,64 1237,59 110624

0,92 529 8,98 13,33 19,08 47,02 7712 10812 151,75 198,90
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Put on
Market CRT

E-waste CRT
generated

2,78 1,43 4,43 1,85 2,35 0,43 0,33 0,53 3,19 4,60

68796 649,64 61089 572,25 53424 497,15 461,27 426,79 394,00 362,92

Put on

2016,90 1573,98 1725,07 1624,32 1680,99 838,79 1080,05 1404,40 954,62 1239,10
Market flat

E-waste
flat screen 267,65 337,64 411,46 48488 558,64 613,28 66229 71392 776,01 854,26
generated

3.2.2 Calculation methodology

The POP-PBDEs estimation in EEE was done with the following Tier II calculation equation:

M__ xf xC

PBDE(i) = EEE()) Polymer(k) PBDE(i);Polymer(k)

M
Where:

* My, is the amount of POP-PBDEs (/) in [kg] in import/stockpiled/entering the waste
stream
(in Polymer (k) of electrical and electronic equipment (EEE) ()))

. MEEEU) is the amount of EEE (j) in [in tonnes]

(imported, stockpiled or entering the waste stream)

e f is the total polymer fraction in [weight-%]

Polymer

. C is the content of the POP-PBDEs (decaBDE and hepta/hexaBDE) (i) in the total

PBDE(/);Polymer
polymer fraction in [kg/tonne]

Hexa, hepta and decaBDE were calculated with the following formulas:

CRTs) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%
(polymeric fraction) x [0.00047 to 0.00137 - POP-PBDEs content]

hexa/heptaBDE (i) (

M,...e0e) (CRTS) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%
(polymeric fraction) x [0.0032 to 0.0044 - POP-PBDES content]

M, cxameptaraecanoey (F1at screen TVs) = Number of Flat screen TVs x 13 (32 inch Flat screen TVs) or
39 kg (60 Inch Flat screen TVs) x 0.37 (polymeric fraction) x [0.000009 + 0.00275 - POP-PBDEs
content]

It should be noted that, due to the fact that the imports do not distinguish different dimensions of
flat screens, for the purposes of the inventory it was considered that in average they are 32 inch of
13 kg weight.

41



3.2.3 Calculation of POP-PBDEs

POP-PBDEs in imported EEE

It should be noted here, that, as the POP-PBDEs was listed in the Convention in 2009 and 2017, it
is considered that it is not used anymore after 2017 in the production of screens. However, there
can be available stocks of EEE containing POP-PBDEs which are imported after 2017. Therefore, for

inventory purposes, it was considered that % of imported of flat screens and CRT after 2017 might
be impacted by POP-PBDEs.

Table 20: Estimated POP-PBDEs in imported and produced CRT computers and televisions
and Flat screen TVs in 1994-2020

1994 1995 1996 1997 1998 1999 2000 2001 2002

Units imported

and produced (CRT ~ 39280,63 19713,97 14280,63 10247,30 7180,63 4780,63 4680,63 9997,43 11411,73
TV+CRT comp)

Mhexa/heptaBDE
(i) (CRTs), kg

lowend 0,1385 0,0695 0,0503  0,0361 0,0253  0,0169 0,0165 00352 0,1385

highend  0,4036 0,2026 0,1467  0,7053  0,0738 0,0491 0,0481 10,1027 0,4036

MdecaBDE(i)
(CRTs), kg

lowend 0,943 0,473 0,343 0,246 0,172 0,115 0,112 0,240 0,943

high end 1,296 0,651 0,471 0,338 0,237 0,158 0,154 0,330 1,296
Units imported (flat

screen TVs) 0 0 0 0 0 0 32473 137662 0
Mhexa/hepta/
decaBDE(i) (Flat 0000 0000 0000 0000 0000 0000 0043 0783 0,000

screen TVs), kg

2003 2004 2005 2006 2007 2008 2009 2010 2011

Units imported and
produced (CRT 13051,43 14569,37 22988,10 35196,67 16023,00 9056,00 82,00 111,00 57,00
TV+CRT comp)

Mhexa/heptaBDE
(i) (CRTs), kg

lowend  0,0402 0,0460 0,0514  0,0810  0,7241  0,0565 0,0319 0,0003 0,0004

highend 0,173 0,1341 0,1497 02362 03616 0,1646 0,0931 0,0008 0,0011

MdecaBDE(i)
(CRTs), kg

lowend 0,274 0,313 0,350 0,552 0,845 0385 0217 0,002 0,003
highend 0,377 0,431 0,481 0,759 1,161 0,529 0299 0,003 0,004
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Units imported (flat
screen TVs)

Mhexa/hepta/
decaBDE(i) (Flat
screen TVs), kg

Units imported
and produced (CRT
TV+CRT comp)

Mhexa/heptaBDE
(i) (CRTs), kg

low end
high end

MdecaBDE(i)
(CRTs), kg

low end

high end

Units imported (flat
screen TVs)

Mhexa/hepta/
decaBDE(i) (Flat
screen TVs), kg

5131,2

0,068

2012

177,00

0,0006
0,0018

0,004
0,006

132698

1,761

84284

0,112

2013

74,00

0,0003
0,0008

0,002
0,002

124948

1,658

11958,5

0,159

2014

94,00

0,0003
0,0010

0,002
0,003

129307

1,716

87739,5

1,164

2015

17,00

0,0001
0,0002

0,000
0,001

64522

0,856

POP-PBDEs in EEE in use or stored at consumer level

55597,5

0,738

2016

13,00

0,0000
0,0001

0,000
0,000

83081

1,103

53895

0,715

2017

21,00

0,0001
0,0002

0,001
0,001

108031

1,434

95199

1,263

2018

0.0002

0.00

0.002

0.002

36716
0.487

0.0002

0.00

85095 155146
1,129 2,059
2019 2020
0.0003  0.0001
0.00 0.00
0.002 0.000
0.003 0.001

47657.5 40244.25

Table 21: Estimated POP-PBDEs in use/stocked CRT computers and televisions and Flat
screen TVs in 1994-2020

Quantity in use/
stockpiled (CRT
TV+CRT comp),
tonnes

Mhexa/
heptaBDE (i)
(CRTs), kg

low end

high end

1994

3,28438
9,57362

3,28438
9,57362

1995

3,40407
9,92250

1996

1997

43

3,44396
10,03879

1998

3,52376
10,27137

1999

3,54843
10,34330

2000

3,61300
10,53152

0.632 0.534
0.0003  0.0001
0.00 0.00
2001 2002

2329347 2329347 2414232 2442527 24991,17 25166,17 25624,15 2607557 26492,15

3,67666  3,73539

10,71706 10,88827



MdecaBDE(i)
(CRTs), kg

low end
high end

Quantity in use/
stockpiled (flat
screen TVs),
tonnes

Mhexa/hepta/
decaBDE(i) (Flat
screen TVs), kg

Quantity in use/
stockpiled (CRT
TV+CRT comp),
tonnes

Mhexa/
heptaBDE (i)
(CRTs), kg

low end
high end

MdecaBDE(i)
(CRTs), kg

low end
high end

Quantity in use/
stockpiled (flat
screen TVs),
tonnes

Mhexa/hepta/
decaBDE(i) (Flat
screen TVs), kg

Quantity in use/
stockpiled (CRT
TV+CRT comp),
tonnes

Mhexa/
heptaBDE (i)
(CRTs), kg
low end

high end

22,362
30,747

2003

26717,27

3,76714

10,98080

25,649
35,267

0,00

2012

28567.8

4.0281
11.7414

22,362
30,747

2004

19218,44

2,70980
7,89878

18,450
25,368

4163,99

4,25

2013

23554.5

3.3212
9.6809

23,177
31,868

2005

16194,37

2,28341
6,65589

15,547
21,377

6123,42

6,25

2014

16203.8

2.2847
6.6597

23,448
32,241

2006

23757,74 26819,94 28078,88 2627291

3,34984
9,76443

22,807
31,360

3301,70

337

2015

12553.2

1.7700
5.1594

44

23,992
32,988

2007

3,78161

11,02300

25,747
35,402

2136,48

2,18

2016

5000.0

0.7050
2.0550

24,160
33,219

2008

3,95912

11,54042

26,956
37,064

2251,34

2,30

2017

1000.0

0.14100
0.41

24,599
33,824

0,00

2009

3,70448
10,79817

25,222
34,680

4133,10

4,22

2018

500.0

0.07
0.21

25,033 25,432
34,420 34,970

0 0
0,00 0,00
2010 2011

30519,18 31927,16

4,30321  4,50173
12,54339 13,12206

29,298 30,650
40,285 42,144

2638,34  2969,53

2,69 3,03
2019 2020
100.0 13.8
0.01 0.00
0.04 0.01



MdecaBDE(i)
(CRTs), kg

lowend 27.4251 226123 155556 12.0511  4.8000 0.96 0.48 0.10
highend 37.7096 31.0919 21.3890 16.5702  6.6000 1.32 0.66 0.13

Quantity in use/
stockpiled (flat
screen TVs),
tonnes

Mhexa/hepta/
decaBDE(i) (Flat 51804  8.3356  12.9022 15.5485 17.3332  21.633  21.932  23.820
screen TVs), kg

POP-PBDEs in EEE entering the waste stream

Table 22: Estimated POP-PBDEs in CRT TVs and computers and flat screen TVs entering the
waste stream in 1994-2020

1994 1995 1996 1997 1998 1999 2000 2001 2002

Ewaste (CRTTVICRT o440 98472 100437 100885 100107 98329 095837 93117 90245
comp), tonnes
MijexadicpabbEL]) 000 000 000 000 000 000 000 000 0,00
(CRTs), kg

lowend 0,13 0,14 0,14 0,14 0,14 0,14 0,14 0,13 0,13
highend 0,39 0,40 0,41 0,41 0,41 0,40 0,39 0,38 0,37

kMgde“BDE(') CRTS). 000 000 000 000 000 000 000 000 000
lowend 091 095 09 097 096 094 092 089 087
highend 125 130 133 133 132 130 127 123 119

E-waste (flat screen),

0,00 0,00 0,00 0,00 0,00 0,00 0,92 529 8,98
tonnes

Mhexa/hepta/
decaBDE(i) (Flat screen 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,01 0,01
TVs), kg

2003 2004 2005 2006 2007 2008 2009 2010 2011

Ewaste (CRTTVACRT  g7318 94417 81988 80484 78446 75823 72476 687.96 649,64
comp), tonnes

Mhexa/heptaBDE (i) 000 000 000 000 000 000 000 000 000
(CRTs), kg

low end 012 012 012 011 011 011 010 010 009
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0.01
0.02

5074.72  8165.56 12638.94 15231.19 16979.52 21191.15 21484.13 23333.72 23763.76
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high end 03 035 034 033 032 031 030 028 027
kMgdecaBDE(') CRTS). 000 000 000 000 000 000 000 000 000
low end 084 081 079 077 075 073 070 066 062
high end 115 111 108 106 104 100 09 091 086
ﬁ; ,";’rf:ste (flat screen), 1333 1908 47,02 7712 10812 151,75 19890 267,65 337,64
Mhexa/hepta/
decaBDE(i) (Flat screen 0,01 0,02 0,05 0,08 0,11 0,15 0,20 0,27 0,34
TVs), kg

2012 2013 2014 2015 2016 2017 2018 2019 2020
Ewaste (CRTTVACRT (1080 57295 53424 49715 46127 42679 39400 36292 332,96
comp), tonnes
Mhexa/heptaBDE (i)
(CRT), ke 000 000 000 000 000 000 000 000 0,00
low end 009 008 008 007 007 006 006 005 0,05
high end 025 024 022 020 019 018 016 015 014
I'i’;de"aBDE(') (CRTS). 000 000 000 000 000 000 000 000 000
low end 059 055 051 048 044 041 038 035 032
high end 081 076 071 066 061 056 052 048 044
fogﬁgf (flatscreen), 41146 48488 55864 61328 66229 71392 77601 85426 88546
Mhexa/hepta/

decaBDE(j) (Flat screen 0,42 0,49 0,57 0,63 0,68 0,73 0,79 0,87 0,90
TVs), kg

3.2.4 Amount of POP-PBDEs containing WEEE polymers

The challenge is now how to practically control PBDE in articles and the recycling flows. This is
in particular a problem for developing/economy in transition countries, such as the Republic
of Moldova, where state of the art recycling plants with monitoring capacity do not exist and
measurement capacity is not established. Moldova lacks appropriate destruction facilities, which
often leads to open burning or dumping of such hazardous wastes causing environmental pollution.
Plastic in certain electrical and electronic equipment and related waste (EEE/WEEE) is considered to
contain the largest share of POP-PBDEs in the material/waste flow, followed by polyurethane foam
in car/transport, furniture, construction, mattresses or baby products.

While largest amount of used EEE and WEEE are mainly shipped to China and African countries,
due to poor enforcement of legislation, some imports of on illegal WEEE occur in Moldova as well.
In addition, Moldova is generating an increasing amount of their own e-waste. While the main
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incentive for e-waste recycling is the recovery of precious and other metals, plastic waste that is less
valuable, is often dumped or open burnt.

Information on further management and treatment of polymers generated from WEEE needs to
be identified as such polymer fractions could be also further used/recycled or exported and may
influence the successful implementation of the Stockholm Convention. Therefore, the material flows
in the end of life need to be considered.

Polymers generated from WEEE recycling are either:

e Thermally treated or disposed of in landfills in the country;
e Recycled to articles within the country;

e Exported to other countries (e.g. for recycling).

The material flows of plastic from domestic WEEE recycling and of imported WEEE plastic for
recycling need to be monitored for their final end-of-life management or recycling. Information can
be gathered from the facilities recycling WEEE and, if import of WEEE or used polymers are relevant,
from customs.

Recovery of WEEE polymers take place in the Republic of Moldova to a very reduced extent. The
informal collection and dismantling is very spread and after dismantling the more precious parts,
the ABS is usually dumped at landfills or burnt in open air or in inadequate installations.

There are two plastic waste recovery companies:
ABS SRL - http://abs.md/

The company “ABS” S.R.L. has been active on the Moldovan market since 1992. In 2006, they started
investing in the field of waste management, by setting up a PET packaging recovery plant and
creating a selective collection system in Chisinau. They also cooperate with other companies in
the country (importers, manufacturers of PET packaging). The company also has got a municipal
waste sorting plant, which allows the selection of recyclable components from waste and their
reintroduction into the economic circuit, thus reducing the amount of waste disposed. The main
activities are sorting, washing of plastic waste and production of flakes, agglomerates and pellets.

Finplast SRL

The company is established in 2008 and its main activity is preparation for recycling of plastic and
paper waste. The main activities are sorting, washing of plastic waste and production of flakes,
agglomerates and pellets.

During the documentation visit, the companies presented their activities and the types of waste
which are recycled. Both companies recovered ABS casing from EEE, which were delivered after
dismantling of WEEE, however, at present, they do not process such type of plastic waste anymore,
as it is very specific type of plastic. The quantities of recycle led ABS casings was not possible to
identify.
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Figure 4. Plastic
recycling company
ABS SRL

Figure 5. Plastic
recycling company
Finplast SRL

Also while investigating the waste landfills, it was reconfirmed the fact that certain quantity of CRT
is being disposed directly to waste landfills, without any pre-treatment.

Figure 6. Dumpsite
in Stefan Voda
town (dumped CRT
casing)

The volumes of polymer impacted by POP-PBDE was estimated using the following general formula:

M M__ xf

polymer(i) = EEE(i) Polymer(k)

Where:

- M is the volume of polymer impacted by POP-PBDEs (/) in [tones] in EEE import/

polymer(i)
stockpiled/entering the waste stream

© Mg, is the amount of EEE () in [in tonnes](imported, stockpiled or entering the waste

stream)

L is the total polymer fraction in [weight-%]

Polymer
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The volumes of polymer impacted by Hexa, hepta and decaBDE were calculated with the following
formulas:

CRTs) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%

polymer hexa/heptaBDE ( A N
(polymeric fraction)

(CRTs) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%

polymer decaBDE
(polymeric fraction)

M L ymer hexarmeptardecaeney (F1at screen TVs) = Number of Flat screen TVs x 13 (32 inch Flat screen TVs)
or 39 kg (60 Inch Flat screen TVs) x 0.37 (polymeric fraction)

The activity data related to the number of CRT and flat screens are the same as used for the tier II
calculations.

Results of calculation of polymer volumes are presented in the table below.

Table 23. Estimated volumes of CRT TVs and computers and flat screen TVs polymers impacted
by POP-PBDEs, 1994-2020

1994 1995 1996 1997 1998 1999 2000 2001 2002
Import

M polymer deca/hexa/
heptaBDE (i) (CRTTVs 294,60 147,85 107,10 76,85 53,85 35,85 30,39 73,83 74,88
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen 0,00 0,00 0,00 0,00 0,00 0,00 15,62 66,22 24,68
TVs), tone

Stockpiled/in use

M polymer deca/hexa/
heptaBDE (i) (CRT. TVs 6988,04 6988,04 7242,70 7327,58 7497,35 7549,85 768724 7822,67 7947,65
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
TVs), tone

Entering waste stream

M polymer deca/hexa/
heptaBDE (i) (CRTTVs 283,62 29542 301,31 302,66 30032 29499 28751 27935 270,74
and comp.), tones
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M polymer hexa/hepta/
decaBDE(i) (Flat screen
TVs), tone

Import

M polymer deca/hexa/
heptaBDE (i) (CRT TVs
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen
TVs), tone

Stockpiled/in use

M polymer deca/hexa/
heptaBDE (i) (CRT TVs
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen
TVs), tone

Entering waste stream

M polymer deca/hexa/
heptaBDE (i) (CRT TVs
and comp.), tones

gM polymer hexa/
hepta/decaBDE(i) (Flat
screen TVs), tone

Import

M polymer deca/hexa/
heptaBDE (i) (CRT TVs
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen
TVs), tone

Stockpiled/in use

0,00 0,00 0,00 0,00
2003 2004 2005 2006
214,57 302,47 1131,08 1304,26
40,54 57,52 422,03 267,42
801518 5765,53 485831 7127,32

0,00 1540,68 226567 1221,63
261,95 253,25 24596 241,45
4,93 7,06 17,40 28,53
2012 2013 2014 2015
1,33 0,56 0,71 0,13
638,28 601,00 621,97 310,35
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0,00

2007

117514

259,23

8045,98

790,50

235,34

40,01

2016

0,10

399,62

0,00 0,34

2008 2009
1086,84 0,62
457,91 409,31

8423,67 7881,87

833,00 1529,25
22747 217,43
56,15 73,59
2017 2018
0,16 0.48
519,63 176.60

1,96 3,32

2010 2011

0,83 0,43
746,25 582,37

9155,76 9578,15

976,19 1098,73
206,39 194,89
99,03 124,93
2019 2020
0.69 0.13
229.23  193.57



M polymer deca/hexa/
heptaBDE (i) (CRT TVs
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen
TVs), tone

Entering waste stream

M polymer deca/hexa/
heptaBDE (i) (CRT TVs
and comp.), tones

M polymer hexa/hepta/
decaBDE(i) (Flat screen
TVs), tone

8570,35

1877,65

183,27

152,24

21,78 16,70 1135 32,53 1458 17,73 6,85 4,13

7539,17 7783,30 8043,49 8132,42 8210,72 8134,13 8670,48 8797,68

171,68 160,27 149,14 138,38 128,04 11820 10888 99,89

179,40 206,70 22691 24505 26415 287,12 316,07 327,62

The associated polymer volumes possibly impacted by POP-PBDEs would also be noted in the
inventory report and in the NIP for developing further management considerations.

3.3 Final results and reporting

The National Focal Point Office (NFPO) for the Stockholm Convention is responsible for reporting
to the Conference of Parties on the measures taken to implement the provisions of the Convention
and on the effectiveness of such measures in meeting the objectives of the Convention as per article
15 of the Convention. The NFPO will thus be responsible for reporting to the Secretariat of the
Stockholm Convention on the POP-PBDEs inventory.

The National Focal Point Office in collaboration with relevant stakeholders will also be responsible
for coordinating and/or disseminating information related to POP-PBDEs in the country. Among the
dissemination methods used in the country include meetings, seminars/ workshops and the media.
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The table according to NIP template is presented below.

Total estimated POP-PBDEs in articles/products imported/produced

Total estimated of POP-

Type of T?:I ::Itn:fal PBDEs content in the
article/ arti clg/ R imported articles/products
Status Year product Countries of origin cont ainiz POP- (tonnes/year)
containing PBDEs (tgtl)nes/ (for CRT = high end
POP-PBDEs ear) decaBDE + high end
y hexa,heptaBDE)
2001 CRT European countries, China 246,1108 0.00043
2004 CRT European countries, China 1008,2342 0.00175
2008 CRT European countries, China 3622,8000 0.00627
{]X] Yes 2012 CRT European countries, China 4,4250 0.00001
No
[l Informationnot 2016 CRT European countries, China 0,3250 0.00000
available
2018 CRT European countries, China 477.3080 0.00000
2019 CRT European countries, China 619.5475 0.00000
2020 CRT European countries, China 523.1753 0.00000
2001 Flat screen  European countries, China 178,9606 0.00018
2004 Flat screen  European countries, China 155,4605 0.00016
2008 Flat screen  European countries, China 1.237,5870 0.00126
2012 Flat screen  European countries, China 1.725,0740 0.00176
2016 Flat screen  European countries, China 1.080,0530 0.00110
2018 Flat screen  European countries, China 477.3080 0.00049
2019 Flat screen  European countries, China 619.5475 0.00063
2020 Flat screen  European countries, China 523.1753 0.00053

Total estimated POP-PBDEs content in the EEE articles/products in use

Total estimated ) otimated POP-PBDES

polymeric N .
:rtl?:lte); Total quantity of articles/ fraction igg:ﬁ;ts ';; t::ea(rtﬂzl::s/ /
Status Year o products containing POP- containing P car)
c(':maining PBDEs in use (tonnes/  POP-PBDESs in (for CR‘% Shigh end
POP-PBDES year) prt::u::rtts:(:Lelslls . decaBDE+high end
(tonnes/year) hexa,heptaBDE)
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2001 CRT 26075.58 7822.673 0.04514

2004 CRT 19218.45 5765.534 0.03327
2008 CRT 28078.89 8423.666 0.04860
X] Yes 2012 CRT 28567.85 8570.355 0.04945
H I’\rl1(f)ormation not 2016 CRT 5000.00 1500.000 0.00866
available 2018 CRT 500.00 150.000 0.00087
2019 CRT 100.00 30.000 0.00017
2020 CRT 13.76 4128 0.00002
2001 Flat screen 0.000 0.000 0.00000
2004 Flat screen 4163.99 1540.678 0.00425
2008 Flat screen 2251.34 832.997 0.00230
2012 Flat screen 5074.72 1877.647 0.00518
2016 Flat screen 16979.52 6282.423 0.01733
2018 Flat screen 21484.13 7949.129 0.02193
2019 Flat screen 23333.72 8633.475 0.02382
2020 Flat screen 23763.76 8792.590 0.02426

Status of POP-PBDEs containing waste generated

Type of . ) .
article/ Total amount of waste potsl estlmax::t:sogol:lggss CoL AL
Year product containing POP-PBDEs (for CRT =high end decaBDE+high end
containing generated (tonnes/year) hexa,heptaBDE)
POP-PBDES nep
2001 CRT 931.1656 0.001612
2004 CRT 844.1745 0.001461
2008 CRT 758.2313 0.001312
Status
hX]N\ées 2012 CRT 610.8868 0.001057
[l Information 2016 CRT 461.2652 0.000798
not available
2018 CRT 393.9992 0.000682
2019 CRT 362.9191 0.000628
2020 CRT 332.9649 0.000576
2001 Flat screen 5.2935 0.000005
2004 Flat screen 19.0775 0.000019
2008 Flat screen 151.7477 0.000155
2012 Flat screen 411.4645 0.000420
2016 Flat screen 662.2911 0.000676
2018 Flat screen 776.0113 0.000792
2019 Flat screen 854.2562 0.000872
2020 Flat screen 885.4620 0.000904
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3.4 Methods and Data Documentation

Chemical
Use

Method of
calculation

(Describe
variables for
method used.)

Polybrominated diphenyl ethers (deca/hexa/heptaBDE)
CRT and flat sreen TVs

Calculation of POP BPDE content

Tier 2 methodological approach

M,.=M

PBDE(i) EEE(j) X fPonmer(k) X CPBDE(i);Ponmer(k)

Where:

* M, is the amount of POP-PBDEs (i) in [kg] in import/stockpiled/entering the
waste stream (in Polymer (k) of electrical and electronic equipment (EEE) (j))

* Mg, is the amount of EEE (j) in [in tonnes] (imported, stockpiled or entering the
waste stream) - collected via EEE inventory, importers, retailers, waste managers

* fopyme 18 the total polymer fraction in [weight-%]

* Cogprypoyme IS the content of the POP-PBDEs (decaBDE and hepta/hexaBDE) (i) in the
total polymer fraction in [kg/tonne]

Hexa, hepta and decaBDE were calculated with the following formulas:
Miexarmeptator ) (CRTS) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%
(polymeric fraction) x [0.00047 to 0.00137 - POP-PBDEs content]

Mecagoeq (CRTS) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%

(polymeric fraction) x [0.0032 to 0.0044 - POP-PBDESs content]

M heptarcecsaney (F1at screen TVs) = Number of Flat screen TVs x 13 (32 inch Flat screen TVs)
or 39 kg (60 Inch Flat screen TVs) x 0.37 (polymeric fraction) x [0.000009 + 0.00275 - POP-
PBDEs content]

It should be noted that, due to the fact that the imports do not distinguish different dimensions
of flat screens, for the purposes of the inventory it was considered that in average they are 32
inch of 13 kg weight.

Calculation of polymer mass impacted by POP BPDE

Mpolymer(|) - EEE(i) X fPolymer(k)
Where:
0 soymery 1S the volume of polymer impacted by POP-PBDEs (i) in [tones] in EEE
|mport/stockplled/enterlng the waste stream
. M. ... is the amount of EEE (j) in [in tonnes](imported, stockpiled or entering the

EEE())
waste stream)

f is the total polymer fraction in [weight-%]

Polymer
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Method of
calculation

(Describe
variables for
method used.)

Type and source
of activity data

The volumes of polymer impacted by Hexa, hepta and decaBDE were calculated with the
following formulas:

CRTs) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x
30% (polymeric fraction)

polymer hexa/heptaBDE (

M CRTs) = Number of CRT units (TVs and monitors) x 25 kg (average weight) x 30%

(polymeric fraction)

polymer decaBDE (

polymer hexarheptadecasoe(y (13t SCTEEN TVs) = Number of Flat screen TVs x 13 (32 inch Flat screen
TVs) or 39 kg (60 Inch Flat screen TVs) x 0.37 (polymeric fraction

1. Number of CRT units Flat screen TVs (TVs and monitors) imported - Customs Service or
https://comtrade.un.org/data/

Number of CRT units produces - annual statistical publications, assumption that 2/3 were
exported

Description CN code Description from CN classification
852821 Color video monitors
852822 B & w video monitors

Cathode-ray tube monitors, of a kind solely/principally used in

S an automatic data processing system of heading 84.71
Cathode Ray Input or output units, whether or not containing storage units in
: 847160* :
Tube Monitors the same housing
Other cathode-ray tube monitors, not of a kind solely/
852849 principally used in an automatic data processing system of
heading 84.71
852812** Color TV Sets, with/without radios or players
852813** Monochrome Tv's, with/without radio or players
Other colour reception apparatus for television, whether/
852872 not incorporating radio-broadcast receivers/sound/video
recording/reproducing apparatus,
Flat Display

Panel TVs (LCD, | 852851 Other mgnitors, ofa kinq solely/principally gsed inan
LED, Plasma) automatic data processing system of heading 84.71

Other monitors, not of a kind solely/principally used in an

e automatic data processing system of heading 84.71

853120 Indicator panels incorporating electronic displays

2. Number of CRT units Flat screen TVs (TVs and monitors) in use:

e for population - estimated on the number of population and data from Statistical
Bureau on households in possession of durable goods

e forinstitutions - data from Statistical Bureau on personal computers of legal entities

3. Number of CRT units Flat screen TVs (TVs and monitors) entering the waste stream -
estimated with UNITAR calculation tool
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Inventory
of HBCD in polystyrene

4.1 Introduction

The assessment was conducted for purposes of establishing the magnitude of the flow of XPS/EPS
insulation boards and subsequently identifying suitable measures to be put in place for sustainable
management of this types of articles in the country.

The inventory process may help the country to assess the need for specific exemptions for production
or use of HBCD. The EPS/XPS boards in use and entering the waste flow, as well as the polystyrene
used for packaging was not estimated in this inventory, but shall constitute a follow up activity.

4.2 Data collection

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. Typical concentrations of HBCD in different
materials are shown in table below.

Table 24. Typical concentrations of HBCD in different materials

Flame-retardant materials HBCD content (in mg/kg)
Expanded polystyrene (EPS) 5,000-10,000 ["!
Extruded polystyrene (XPS) 8,000-25,000 @
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Textile back-coatings 60,000-150,000 B
Textiles 22,000-43,000 “

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

[1] Submissions by Canada and PlasticsEurope/Exiba to the Stockholm Convention, 2011 (UNEP/POPS/PO-
PRC.7/19/Add.1) (UNEP, 2011).

[2] BFRIP 2005, XPSA and CPIA, PlasticsEurope/Exiba submissions to the Stockholm Convention, 2011 (UNEP/
POPS/POPRC.7/19/Add.1) (UNEP, 2011).

[3] European Commission, 2008; Environment Canada and Health Canada, 2011 (UNEP/POPS/POPRC.7/19/
Add.1) (UNEP, 2011)

[4] Kajiwara et al., 2009.
[5] ECHA, 2009 (UNEP/POPS/POPRC.7/19/Add.1) (UNEP, 2011).
Source: Guidance on preparing inventories of hexabromobyclododecane (HBCD). UNEP/POPS/COP.7/16/HBCD (revised 2019)

The polystyrene is imported under the codes from the Combined Nomenclature presented in the
table below.

Table 25. Combined Nomenclature codes for EPS/XPS polystyrene

For raw materials, i.e polystyrene beads

3903 Polymers of styrene, in primary forms:
- Polystyrene:

3903 11 000 - - Expandable

3903 19 000 - — Others

For final product, i.e EPS or XPS polystyrene

3921 Other plates, sheets, film, foil and strip, of plastics:
- Cellular:
392111000 - — Of polymers of styrene

Expandable polystyrene (EPS) is produced in a batch process, i.e. discontinuously, by suspension
polymerization of styrene in water. Styrene is dispersed in water in the form of small droplets. Prior
to combining the water with the organic phase, additives are introduced. Typically, these include
suspension agents, free-radical forming initiators and HBCD flame-retardant.

In the final EPS beads, HBCD is incorporated as an integral and encapsulated component within the
polymer matrix with uniform concentration throughout the bead.

EPS foam is produced from EPS beads via pre-expansion of the beads with dry saturated steam,
drying with warm air and shaping in shape moulds or in a continuous moulding machine. First, the
raw material beads are pre-expanded in loose form with the help of dry saturated steam in pre-
expanders. After expansion the beads are partly dried in fluid bed driers with warm air.
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The beads are subsequently stored in large permeable silos to “mature” for several hours up to 24
hours. During this stage the beads dry further and reach equilibrium with the ambient atmosphere
around them. In the third phase the beads are transported/blown, via pipes/tubes into block or
shape moulds or in a continuous moulding machine in which the product gets its shape. The foam
can then be further formed by cutting, sawing or other machine operations.

In EPS and XPS products, HBCDD has been replaced by alternative flame retardants for which the
restrictions of the Stockholm Convention andREACH do not apply. A study by the U.S. Environmental
Protection Agency (EPA) with input from stakeholders in business, government, academia and
environmental organisations concluded that only three chemical compounds are viable alternatives
to HBCDD in EPS and XPS. These are the high molecular weight PolyFR, a butadiene styrene
brominated copolymer that has been on the market since 2011, and two low-molecular-weight
brominated flame retardants:

e  FR-720 (Tetrabromobisphenol-A, bis (2,3-dibromopropyl ether))

e SR-130 (Benzene, 1, 1-(1-methylethylidene)bis[3,5-dibromo-4-(2, 3-dibromo-2-
methylpropoxy)])

Regarding the Republic of Moldova, one of the large companies for the production of EPS polystyrene
boards uses as raw material the beads imported from the Russian Federation. The company from the
Russian Federation confirmed in an official letter that it uses as a flame retardant brominated styrene
resin-based polymer. Another company from Europe where the raw material for the production of EPS
polystyrene is imported mentions that it uses brominised polymer instead of HBCDD.

4.3 Production EPS polystyrene in the Republic of Moldova

In the Republic of Moldova EPS foam is produced from EPS beads, which are being imported. The
import of ready to use EPS boards is not significant.

There are several companies that produce EPS boards for national market:
e Damalio SRL - https://damalio.md/

e  Plostiren Construct SRL - https://policonstruct.md/
e  Soldi SRL - http://soldi.md/ro
e  Orizont SA - http://polistiren.md/

Figure 7. EPS beads used for production of boards by local producers
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Figure 8. Insulation boards in conditioning process

Figure 9. Polystyrene boards put on market

The import data on raw materials imported for production of EPS boards was received from the
Customs Service. Total production of EPS polystyrene boards is available in the Statistical Reports
PRODMOLD-A ‘Total production, as a natural expression, in the Republic of Moldova, by product type,
for 2005-2020'. The imports of raw materials and the production was compared and are presented
in the table and in the figure below.
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Table 26. Production of polystyrene boards and import of raw materials, kg

2005 2006 2007 2008 2009 2010 2011 2012

EPS
production,  458689,4 1131019,2 12416929 11858950 2129698,6 2300660,9 2408731,4 3870131,1
all

Import of raw

materials for

EPS boards,
all

426034,8 1615767,2 1969286,8 2515788,8 2259059,0 2777620,0 2759482,8 3127180,5

2013 2014 2015 2016 2017 2018 2019 2020

EPS
production, 3383022,7 3721067,6 28440479 2511791,3 2053583,3 2041562,4 19209652 2303259,3
all

Import of raw

materials for

EPS boards,
all

3056245,0 3368951,1 3554812,0 32632458 3530108,5 3373572,3 4030334,0 3896853,0

4500000,0

Source: Statistical Reports PRODMOLD-A ‘Total production, as a natural expression, in the Republic of Moldova, by
4000000,0
3500000,0

product type, for 2005-2020’, Customs Service
3000000,0
2500000,0
2000000,0
1500000,0
1000000,0
500000,0 ‘
w

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

M Producerea EPS Exportul placilor EPS  m Importul de materii prime pentru producerea EPS

Figure 10. Import of raw materials, production and export of boards, kg

Source: Statistical Reports PRODMOLD-A ‘Total production, as a natural expression, in the Republic of Moldova, by
product type, for 2005-2020", Customs Service
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4.4 Estimation of HBCD in EPS produced
in the Republic of Moldova

The data on imports allowed to determine quantity of EPS beads per country of import, including
the brand name brand name, which served basis for deducing the potential quantity of EPS beans
treated with flame retardants, in particular with HBCD

EPS beads are imported from several countries like Russia, Turkey, Poland, Greece, China, Germany,
Romania, Poland. An internet research allowed to identify the safety data sheets and establish if the
imported beads are treated or not with HBCD, as FR. the most frequent brands and the information
found in the internet about the FR properties and the use of HCBD are presented in the table below.

Table 27. Notes about the use of HBCD in imported brands

Company Sibur - declaration not using HBCD since 2019. Consequently, HBCD is used

AT until 2019
Insphere Company Synthos EPS - INSPHERE 800F/PL - according to the safety data sheet not
P using HBCD. The assumption will be that they used it before 2014.
s Company Snowa - on the website mentioned that contain HBCD, https://snowaeps.
nowa
ru/#tovary
MONOCELL ® F Company Ravago - contains HCBD <1% - mentioned in SDS

Unipol EPS - Unipol produces high-quality EPS beads for both re retardant and non- re
ECOFREPS 6+ DDS, retardant applications. The retardant grade contains the new Poly Flame Retardant grade
(non- HBCD). Assumption that until 2014 - HBCD was used.

King Pearl Import from China - no confirmation of using alternatives, assumed to contain HBCD.

Extir AM 5000 AE is an HBCD - free flame retardant expandable polystyrene in the form of
Extir® spherical beads of medium-large particle size, containing pentane as blowing agent. The
assumption will be that they used it before 2014.

Polystyrene homopolymer impregnated with a blowing agent (pentane), in the shape
Sconapor® of almost spherical particles, and containing a flame retardant as additive. As it is not
mentioned which FR - it is assumed to be HBCD.

JSC «Plastic» — Uzlovaya Chemical Plant - Self-extinguishing, contains a flame retardant.

PR L As it is not mentioned which FR - it is assumed to be HBCD.
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SAFETY DATA SHEET
MONOCELL °F Ravago EPS

2.3 Other hazards
Product

3 o INFORMATION ON s

31 General description of the ingredients, their concentrations and hazards

Product description: Polystyrene (us 3 mmx. ‘containing
pentane a5 blowing agent and a
Srominated oo rotarcnt

32 Hazardous ingredients

321 According to Directive (EC) 67/548/EEC or 1999M45S/EC

Compenent name | CAS number | EC number | Content ‘ihu.ll*-
o,
109-66-0, 2036024 12, 5153, 65, 66,
Pontane (mixed isomers) |00 06 el | = {5
N
T2sa37004; |247-1484; | | 1
Hexabromoeyclododecane | TITIRE (S e =2 . |som3 E
2
322 According to Regulation (EC) 1272/2008 (CLP) g
Component. CAS EC Content Reach Hazard Hazard | 3
name | number | number Registration No | _pictograms | codes | &
Gusoz  [Waz2e | O
o .
Pontane 100660 (2036824 | . | 01.2118450288.30 GHso?
(mixed isomers)  78-78-4 2011428 01-2118475602-38
O
Boen |
361,
Hexabromocyclo 25637.90.4; 247.148.4. HE2,
‘dodecans JNE56 | 22146059 st 0211053045430 @msm H400,
W0
4 FIRST AID MEASURES
Required immediate medical attention: See below frst ad
Symptoms and effects. Pentane vapors al increased Concentrabions are inmitant and affect the
neevous System
- Wesdouanre: 111 Lais . 145 68 Ky A, b, Greece
«"Monotez e
T Tel.: +30 22620 1267 - Fau: +30 22620 31258
rtan
Page 2111
Safety Data Sheet
complying with Regulation 1907/2006/EC (REACH Regulation), EU
20157530 and Regulation No 12722008/EC (CLF)
Printing date 20.09.2015. Version number 1 Revision: 08072015
Trade name: EUROCELLY F
(Comd.of page 1)
2.3 Other hazards
Results of PBT and vPvB assessment
PBT: |
3194-55-611,2.5,6,9.10- hexabromocyclododecans ]
VPVB: Not applicable.

SECTION 3: Composition/info

3.2 Chemical characterisation: Mistures

Description:

Polystyrenc (CAS N° 9003-53.6), containing pentanc isoners s blowing agent and a
brominated flame retardant.

Ingredients:
CAS: 109-66-0 pentane 25-<10%
EINECS: 203-692-4 H.!m ! H225; @ Asp. Tox. 1, H304;
Index number: 601-006-00-1 uatic 2041 @ TOT SE 3,
Regnr.: 01-21 19459286-30-XXXX. m\f.
CAS: 78-784 [isopentane J .
EINECS: 201-142-8 Flam. Lig. 1, H2 @»mp Tox. 1. H304:
Index number: 601-006-00-1 Aqu-uc @:mr SE3,
Regne.: 01-2119475602-38-XXXX

 CAS:3194.55.6 1.2.5.&:.10. hexabromocyclododecanc 0.1-525%

EINECS: 221-695.9 PBT

Index number: 602-109-00-4 @ Repr. 2, H361-H362; & Aquatic Acute 1.

g, 01-21 19335454-36 X000 400 (4=100): At e 1, 5410
M=100)

Aadional aforesation: For he wording of i eied Pk phrascs vfer 10 550 16,

SECTION 4

4.1 Description of first aid measures

General information:

No special measures required

Take afficted persons out into the fresh air

After inhalation:

Symptom: vertigo, dizziness, headache. incoordination
Take affected persons into fresh air and keep quict

In case of unconsciousness place patient stably in side position for transportation,
Seek medical treatment in case of complaints.

After skin contact: Symptom: Irritation

After cye contact:

Symptom: Iritation

(Contd. on page 3)

Figure 11. Examples of SDS with or without HBCD, taken from official websites of producers

SAFETY DATA SHEET
MONOCELL ®R Ravago EPS
NAgO xcanas your o

2.3 Other hazards.

3 COMPOSITION | INFORMATION ON INGREDIENTS

34 General description of the ingredients, their concentrations and hazards.
Product description: Polysiyrene (CAS N' 9003-53.6), containing
pontand i as blowing agont.

32 Harardous ingredients

321 According to Directive (EC) 67/548/EEC or 1999045EC
EC number _|Content | €C hazard |R phrase

w .
100080, (200 L 12, 51153, 05, 66,
Pontane (mixed isomors) | 122 e | N .|
L1
322 According (EC) 127272008 (CLP)
Composent | CAS e Reach Horard | Hazord
name number | number | " | pogistration No | _pictograms | codes

GHs02 a2

Doar |

Feua ™
GHS08

@ Hatt
GHS0.

Pentane 100660 | 2036024 01:2118459266-30
(mixod isomors) 78784 | 201-142-8 0121847560238

4 FIRST AID MEASURES

Required immediate medical attention: See below (irst aid.
Symptoms and effects: Pentane vapors at increased concentrations are irritant and affect the
NENOUS System.

Inhalation: Symptom: Vortigo, headache, izzinoss, lack of coordination
irst aid: Emn!mmﬂmm person 1o fresh air. If recovery does ol occur quickly,
s00k
Expected dmna «Im None.

«"Monotez

[ror ep—
==y

ax
e 20 1
TeLT 40 2030 31297+ Fax +30 52020 31250,

133HS VIVO AL3SVS

e —
Synthos EPS
L
SECTION 3: oN

1
2

e contact |
4.1.4, Ingestion/swallow

4.2. Most Important symptoms and effects, both acute and delayed

o d d e, loss o at d s
4.3, Indication of any Immediate medical attention and special treatment needed
ikely, bt B matcaily

SECTION 5: FIREFIGHTING MEASURES

5.1. Extingulshing me¢
5.1.1. Suitable utmvmmmw media
Ex
5.

T e s SYTIRNIOS

Source: http://monotez.com/eps/fr-grades/: https://www.ravagopetrokimya.com/content/docs/eurocell-f-en-.pdf

https://www.synthoseps.com/en/products-and-technical-information
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Figure 12. The company Sibur official
declaration that the produced
polystyrene beads does not contain
HBCD since 2019, https://alphapor.ru/
documents/

Alternatives to HBCD have not become available for most 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. It is assumed that before 2014 90 % of imported poly-
styrene beads had flame retardant properties. The identified information and the deduced assump-
tions served basis to estimate a share of polystyrene beads that could contain HBCD as flame retar-
dant, after 2014, and that was also applied to the figures on production of EPS polystyrene.

The total imports of EPS beads, and the estimated quantity of imported beads that contain HBCD,
including its content in the imported beads in provided in the table below.

63


https://alphapor.ru/documents/
https://alphapor.ru/documents/

Table 28. Estimation of the quantity of imported EPS beads that could contain HBCD and the
HBCD content, kg

Total raw
materials
imported, kg

Imported with
HBCD, kg

% with HBCD

HBCD content,
kg

total raw
materials
imported

Imported with
HBCD, kg

% with HBCD

HBCD content

2005 2006 2007 2008 2009 2010 2011 2012

426034.75 1615767.2 1969286.8 2515788.78 2259059.0 2777620.0 2759482.7 3127180.5

383431.27 1454190.5 1772358.16 2264209.90 2033153.1 2499858 2483534.5 2814462.4

90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
383.4 1454.2 1772.4 2264.2 2033.2 2499.9 2483.5 2814.5
2013 2014 2015 2016 2017 2018 2019 2020
3056245.0 3368951.1 3554812.0 3263245.8 3530108.4 3373572.2 4030334.0 3896853.0
2750620.5 30320559 2678978 2275920  2908966.4 2986655.2 3075250 2727797.1
90.0 90.0 75.4 69.7 82.4 88.5 76.3 70.0
2750.6 3032.1 2679.0 2275.9 2909.0 2986.7 3075.3 2727.8

Source: Customs Service, expert estimations

As it was mentioned above, the share of produced EPS boards that could contain HBCD was
estimated on the basis of share of EPS beads imported and assumed to contain HBCD. From the
produced boards the exported quantity was deduced.
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2013 2014 2015 2016 2017 2018 2019 2020
EPSimport 129681.44 43355.71 151342.78 168972.446 107647.457 40166.39 44657.81 53393.49

EPS import

) 116713.3  39020.1 121074.2  118280.7 69970.8 24099.8  24561.8 29366.4
with HBCD

HBCD in
imported
EPS
boards, kg

116.7 39.0 121.1 118.3 70.0 24.1 24.6 29.4

Source: Customs Service, expert estimations

4.6 Use of HCBD in XPS polystyrene

The XPS polystyrene is not produced in the Republic of Moldova and is only imported. The visited
producers and distributors, mentioned above, noted that all the XPS boards have flame resistant
properties. However, the provided documentation could not reveal which type of flame retardant is
being applied.

Figure 13. Range of XPS polystyrene put on
market

4.7 Estimation of HBCD in imported XPS

From the total quantity of imported polystyrene under the CN code 39211100000, XPS polystyrene
was selected. To the extent possible, the import of insulation boards was selected, as under this
code XPS boards for other purposes are also imported. In addition, all the polystyrene used for
decorative purposes also was not included in the estimation of HBCD.
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Table 31. Import XPS polystyrene boards in the Republic of Moldova and HBCD content,
2005-2020, kg

2005 2006 2007 2008 2009 2010 2011 2012
XPS import 45496 198100 307728 275461 310561 448797 356487 437119

fl'i’tf‘:_'l'l‘;'g’[;‘ 4004679 178290.30 276954901 2479153 279504.99 403916.92 320838.39 393406.83
HBCD In 10237 44573 69239 61979 69876 100979 80210  983.52
imported XPS

2013 2014 2015 2016 2017 2018 2019 2020
XPS import 436775 636719 776448 923436 993913 1127405 1348555 1726390

ﬁ;ﬁm‘g’;t 393097.87 573046.79 621158.0 646405.09 646043.25 676443.01 741705.50 949514.23
- el 982.74 1432.62  1552.90  1616.01 1615.11 1691.11 1854.26  2373.79
imported XPS

Source: Customs Service, expert estimations

An overview of the use of EPS and XPS polystyrene in the Republic of Moldova is presented in the
figure below. It can be revealed that EPS is produced in much higher quantities that XPS is imported,
respectively EPS is more used, probably due to the reduced price, including because it produced in
the country.

4500000,0
4000000,0
3500000,0
3000000,0

2500000,0

2000000,0

1500000,0

1000000,0

500000,0 I I I I |
s Lhhhhihihh

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

M EPS production+import M XPS import

Figure 14. Comparison between EPS production ans import and XPS import
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Table 32. Summary results of the calculations of HBCD, kg

In imported raw
materials

In produced EPS
boards, without
export

In imported EPS
boards

In imported XPS
boards

total HBCD
EPS+XPS

In imported raw
materials

In produced EPS
boards, without
export

In imported EPS
boards

In imported XPS
boards

total HBCD
EPS+XPS

2005

383.43

412.82

80.2

102.37

595.38

2013

2750.62

3032.08

116.7

982.74

4131.54

2006

1454.19

963.39

164.3

445.73

1573.43

2014

3032.06

3348.88

39.0

1432.62

4820.52

2007

1772.36

1037.94

47.8

692.39

1778.18

2015

2678.98

2123.26

121.1

1552.90

3797.23
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2008

2264.21

1055.97

181.0

619.79

1856.76

2016

2275.92

1721.83

118.3

1616.01

3456.12

2009

2033.15

1883.00

94.2

698.76

2675.98

2017

2908.97

1692.15

70.0

1615.11

3377.23

2010

2499.86

2050.53

53.1

1009.79

3113.43

2018

2986.66

1805.99

241

1691.11

3521.20

2011

2483.53

2156.55

41.9

802.10

3000.58

2019

3075.25

1465.75

24.6

1854.26

3344.57

2012

2814.46

3473.23

56.6

983.52

4513.32

2020

2727.80

1612.28

29.4

2373.79

4015.43
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Figure 15. Summary results of the calculations of HBCD, kg

4.8 Final results and reporting

The National Focal Point Office (NFPO) for the Stockholm Convention is responsible for reporting
to the Conference of Parties on the measures taken to implement the provisions of the Convention
and on the effectiveness of such measures in meeting the objectives of the Convention as per article
15 of the Convention. The NFPO will thus be responsible for reporting to the Secretariat of the
Stockholm Convention on the POP-PBDEs inventory.

The National Focal Point Office in collaboration with relevant stakeholders will also be responsible
for coordinating and/or disseminating information related to HBCD in the country. Among the
dissemination methods used in the country include meetings, seminars/ workshops and the media.

Below there is the completed form to be included in NIP.
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Total estimated HCBD containing articles/products imported

HEL TN i Total estimated of HBCD

Type of article/ production of content in the imported/
Year product containing Countries of origin articles/products > Imp
o produced articles/
sty CUGEIN) Lz roducts (tonnes/year)
(tonnes/year) P y
Expanded Romania, Ukraine,
polystyrene (EPS) Russia, Poland,
ALY (final products and Netherlans, Bulgaria, e 026
raw materials) Germany, China
Expanded Romania, Ukraine,
polystyrene (EPS) Poland, Germany,
2008 (final products and Italy, Turkey, China, 24452 2.445
raw materials) Russia
Ezllaasr:dfedne (EPS) Romania, Ukraine,
2012 polysty Germany, Poland, 2871.0 2.871
(final products and . .
. Turkey, Russia, China
raw materials)
Ez?ir:dfedne (EPS) Romania, Ukraine,
2016  PoUsY Poland, Italy, Russia, 2394.2 2.394
(final products and )
) China
raw materials)
Ez?zr:dfedne (EPS) Romania, Ukraine,
2017 POWsly Poland, Italy, Russia, 2978.9 2.979
(final products and .
. China
raw materials)
Eé?asr;dfedne (EPS) Romania, Ukraine,
2018 POWsY Poland, Italy, Russia, 3010.8 3.011
(final products and .
. China
raw materials)
Eg?asr:dreedne (EPS) Romania, Ukraine,
2019 Polysty Poland, Italy, Russia, 3099.8 3.100
(final products and Chi
) ina
raw materials)
Eﬁ?ir:dfedne (EPS) Romania, Ukraine,
2020  Powsly Poland, Italy, Russia, 2757.2 2.757
(final products and .
. China
raw materials)
Exptruded Romania, Ukraine,
2005 p Italy, Poland, Russia, 409 0.102
polystyrene (XPS) Chi
ina
Extruded Romania, Ukraine,
2008 olI) styrene (XPS) Poland, Italy, Russia, 247.9 0.620
polysty Belarus
Exptruded Romania, Ukraine,
2012 polystyrene (XPS) Poland, Italy, Russia, 393.4 0.984

Belarus
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Romania, Ukraine,

Exptruded .

2016 Poland, Italy, Russia, 646.4 1.616
polystyrene (XPS) Belarus y
Extruded Romania, Ukraine,

2017 p Poland, Italy, Russia, 646.0 1.615
polystyrene (XPS) Belarus
Exptruded Romania, Ukraine,

2018 P Poland, Italy, Russia, 676.4 1.691
polystyrene (XPS) Belarus
Exptruded Romania, Ukraine,

2019 p Poland, Italy, Russia, 741.7 1.854
polystyrene (XPS) Belarus
Exptruded Romania, Ukraine,

2020 P Poland, Italy, Russia, 949.5 2.374
polystyrene (XPS) Belarus

Total estimated HCBD containing articles/products exported

Total annual export Total estimated of HBCD

L¥peof aruclgl. A . of article/product content in the exported
Year product containing Destination countries .. .
containing HBCD articles/products (tonnes/
HBCD
(tonnes/year) year)
2006  CXpanded Romania 60.582 0.06058
polystyrene (EPS
g008  CXpanded Romania 12.594 0.01259
polystyrene (EPS
Expanded Romania, Russia,
U polystyrene (EPS Ukraine et L
2016  CXpanded Romania, Russia 26.632 0.02663
polystyrene (EPS
2017  Expanded Romania 43.013 0.04301
polystyrene (EPS
Expanded .
2018 polystyrene (EPS Romania 0.116 0.00012
Expanded q
2019 polystyrene (EPS Romania 1.610 0.00161
200  EXpanded Romania 0.778 0.00078
polystyrene (EPS
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4.9 Methods and Data Documentation

Chemical Hexabromocyclododecane
Use Expandable and extrudable polystyrene
TQHBCD = TQproducts X cHBGD
TQ = Total quantity of products manufactured/imported/in with HBCD additive (e.g. EPS

products

and XPS) per year or period

Method of
walEnlkien TQ, g0, Total quantity of HBCD used in the manufactured/imported products per year or period
(Describe C,scp = Content of HBCD in the product
variables for
method used.)
Flame-retardant materials HBCD content (in mg/kg) %
Expanded polystyrene (EPS) 5,000-10,000 0,001
Extruded polystyrene (XPS) 8,000-25,000 0,0025

Quantity of EPS manufactured - statistical information from PRODMOLD publications

Quantity of EPS/XPS imported - Customs Service or https://comtrade.un.org/data/

For raw materials, i.e polystyrene beads

3903 Polymers of styrene, in primary forms:
- Polystyrene:
Type and =y
source of 3903 11 000 - - Expandable
activity data
3903 19 000 - - Others

For final product, i.e EPS or XPS polystyrene

3921 Other plates, sheets, film, foil and strip, of plastics:
- Cellular:
392111000 - - Of polymers of styrene
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