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 SUMMARY 

In 2013 hexabromocyclododecane (HBCDD), a flame retardant that was widely used in 
EPS and XPS foams between 1970 and 2015, was added to the Stockholm Convention on 
Persistent Organic Pollutants (POPs). As a result, both production and use of HBCDD-
containing products are prohibited for all Parties to the Convention, including the 
Netherlands. 
 
In 2016 the Dutch Ministry of Infrastructure and Water Management (previously Ministry of 
Infrastructure and Environment) took stock of the volumes of various product and waste 
streams possibly containing HBCDD in the Netherlands [1]. In 2017, this investigation is 
followed up by an investigation on the HBCDD concentrations in the various product and 
waste streams. This document presents the results of that investigation. 
 
The investigation of the HBCDD content in EPS and XPS products and waste streams was 
carried out in three consecutive phases: 
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1 INTRODUCTION 

 
1.1 General 

Brominated flame retardants are widely used in expanded polystyrene (EPS) and extruded 
polystyrene (XPS) products to reduce their flammability, if this is required by regulations. 
All EPS and XPS used in the construction sector in the Netherlands between 1975 and 
2015 contain the brominated flame retardant hexabromocyclododecane (HBCDD) [1, 7]. 
 
In 2013, HBCDD was added to the Stockholm Convention on Persistent Organic Pollutants 
(POPs). As a result, both production and use of HBCDD-containing products are prohibited 
for all Parties to the Convention, including the Netherlands. The phasing-out of such 
products in the European Union was initially regulated through the regulation REACH ((EC) 
1907/2006). 
 
The Stockholm Convention obligates the Netherlands government to develop and execute 
a national implementation plan that must lead to environmentally sound management of 
HBCDD. The first step in developing such a plan is to make an inventory of HBCDD and 
materials containing this flame retardant in the Netherlands. In 2016, the Dutch Ministry of 
Infrastructure and Environment took stock of the volumes of various product and waste 
streams possibly containing HBCDD in the Netherlands [1]. At that time, the concentrations 
of HBCDD in those streams were not determined. 
 
In 2017, the Ministry of Infrastructure and Water Management (formerly Ministry of 
Infrastructure and Environment) decided to investigate HBCDD concentrations in the 
various product and waste streams. This document presents the results of that 
investigation. This project is based on the plan 
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applies to EPS waste. Although that regulation refers to XPS waste a
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Occurrence of flame retardant in EPS/XPS 

In general, in the Netherlands EPS is used in the applications shown in the photos below. 

 

No. Description Appearance 

1 packaging 

 

2 horticulture 

 

3 ice boxes 

 

4 construction 

 

5 civil engineering 

 

6 transport sector 
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1.5 Limitations of this inventory 

Concentrations only 

In line with the project plan (see Annex 1) the scope of this inventory is limited to 
investigating HBCDD concentrations in EPS and XPS products and waste streams in the 
Netherlands. Other characteristics of HBCDD in EPS and XPS have not been studied. 
 
Focus on EPS and XPS 

HBCDD is used in a wide variety of products. In the European Union, most HBCDD (>95%) 
is used in EPS and XPS, though it is also used to a far lesser extent in high-impact 
polystyrene (HIPS) and for polymer dispersion in textiles [1]. The Dutch Ministry of 
Infrastructure and Water Management has decided to focus this inventory on production, 
use and disposal of HBCDD-containing EPS and XPS. 
 
Focus on threshold concentrations of 100 ppm and 1000 ppm HBCDD 

In this study, the following concentrations are relevant: 
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2 BACKGROUND 

2.1 Quantities 

In 2016, an inventory was made of quantities of EPS and XPS products and waste streams 
in the Netherlands [1]. The study differentiated between the packaging and construction 
streams and the estimated collection, recycling and disposal mass flows of EPS packaging 
waste (Figure 2.1) and EPS/XPS construction waste (Figure 2.2). The Netherlands 
generates 12.7 kilotons/year of EPS packaging waste. Of this stream, 5.4 kilotons/year are 
recycled 
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Note that the above diagrams only show the mass flows in kilotons per year and therefore 
reveal nothing about stocks. As construction EPS has a much longer lifecycle than 
packaging EPS, the total existing stock of the former is much higher than that of the latter 
and presumably contains all the HBCDD still present in the Netherlands. This quantity is 
currently estimated to be 4,000 tonnes, compared to 35,000 tonnes in Germany [10]. 
 
Figure 2.3: Household Waste Recycling Centre (HWRC) 

In the Netherlands, waste coming from households is accepted and processed by HWRCs. 
To HWRC sites, citizens separately bring several waste streams for disposal or recycling. 
The Dutch HWRCs typically collect approximately 20 different waste streams. In a growing 
number of HWRCs, EPS packaging waste is also collected separately. 
 
Names for HWRCs in several EU countries: 
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1. Do all EPS/XPS products currently on the Dutch market contain less than 100 ppm 
HBCDD? 

 
2. Do all EPS/XPS waste streams that are recycled contain less than 1000 ppm HBCDD? 
 
3. Can all EPS/XPS waste streams with HBCDD content exceeding 1000 ppm be 

separated from other waste streams, and are they available for incineration or 
processing in the PolyStyreneLoop project? 

 
The aim of this project is to gain greater insight into actual concentrations of HBCDD in 
products and waste streams in the Netherlands and thus to answer these three questions. 
Annex IV of the POP Regulation limits HBCDD in POP waste to 1000 ppm. All waste 
materials above this limit must be treated in accordance with the Basel Convention. 
Annex 1 of the POP Regulation prohibits the marketing of substances, preparations and 
articles containing more than 100 ppm HBCDD. 
 
 

2.3 Analysis techniques 

To measure HBCDD content in EPS/XPS materials the three main options are: 
 
1. State-of-the-art laboratory techniques 

Internationally standardised gas chromatography-mass spectrometry (GC-MS) or 
liquid chromatography-mass spectrometry (LC-MS) can be applied to a broad range 
of materials. These techniques detect the HBCDD component with a level of 
detection (LOD) of 10-100 ppm [3]. Sample preparation and analysis generally takes 
a few days. In most laboratories, the price per sample of these techniques is 
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lower detection limit of this technique is approx. 50 mg of acetone-soluble 
brominated flame retardant per kg (= 50 ppm). 

The main problem with this technique is that, as yet, insufficient validation and 
interlaboratory study is available and it has not been accepted as an international 
standard for the range of 100 ppm. Within the International Electrotechnical 
Commission (IEC) the method is validated for concentrations around 1000 ppm of 
HBCDD [12]. Another problem is that the UNEP Guidance for Analysis of POPs 
(2007) [4] states that the limit of quantification (LOQ, the lowest concentration that 
can be quantitatively determined with suitable precision) is 2 to 3 times the detection 
limit. For this technique the LOQ would be 100-150 ppm, which means that it is not 
very suitable for EPX/XPS product samples with close-to-maximum HBCDD 
concentration for products (100 ppm). 
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3 MEASUREMENT PROGRAMME 

 
3.1 Introduction 

Making an inventory of HBCDD occurrence in EPS and XPS products and waste streams 
was a three-phase process with a cost- and time-efficient approach: 
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HBCDD concentration (as measured by the approved test procedure) exceeds 1000 
ppm (low POP content in accordance with Annex IV of 850/2004/EC). In Figure 3.2 
these materials are indicated in pink. 
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Table 3.1 gives an overview of the threshold values for the various categories of material. 
 
Table 3.1: Overview of threshold values for HBCDD per category of material 

Category Threshold value remark 
Legacy None  
Import <100 ppm Allowed according to POP 

regulation Annex I 
Production <100 ppm Allowed according to POP 

regulation Annex I 
Waste1 < 1000 ppm Non-POP waste 
Waste1 > 1000 ppm POP waste, has to be 

treated according to Basel 
convention (incineration, 
landfilling or a series of pre-
treatments operations 
including volume reduction, 
size reduction, dissolution, 
sedimentation, and 
distillation and a subsequent 
destruction of HBCDD in 
hazardous waste 
incinerator). 

1 = comprises collection, transfer and transport and recycling and disposal 
 
To obtain an overview of the entire value and service chain of the EPS/XPS sector, 
measurements were made in the following successive lifecycle phases: 

 
Import: all EPS/XPS material imported from other countries 
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Production: all EPS/XPS material produced in the Netherlands 

 
 
 

Collection: all EPS/XPS waste 

 
 
 
Recycling: all recyclates derived from EPS/XPS wastes 
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In addition to the lifecycle phases, we distinguish between the following applications: 
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Table 3.3: Sampling for XRF screening 

code lifecycle 
phase 

applications Total no. of 
samples per 

lifecycle 
phase 

XRF 
screening: 

no. of 
samples 

no. of 
locations 

     
   actual (-) actual (-) 

1A 

import 

packaging 

143 

107 3 
1B horticulture 0 0 
1C ice box 18 1 
1D construction 8 4 
1E civil 0 0 
1F transport sector 10 1 
2A 

production 

raw material (beads) 

102 

4 1 
2B packaging 22 3 
2C specific product 12 2 
2D horticulture 12 3 
2E ice box 7 2 
2F construction 41 6 
2G civil 4 1 
2H transport sector 0 0 
3A 

collection 

packaging 

837 

493 5 
3B horticulture 4 2 
3C ice box 21 1 
3D construction 283 4 
3E civil 1 1 
3F transport sector 35 2 
4A 

recycling 
loose particles 

68 
44 2 

4B civil 0 0 
4C PS granulate 24 1 

Total   1150 45 
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XTAC Analytical BV (XTAC) provided the necessary equipment and procedures for the 
XRF screening and measurement programme. The accuracy of XRF measurements 
increases with analysis time. To achieve statistically significant results, this investigation 
aimed to generate a large number of measurements. To make this possible within the 
available time, the analysis time was set to 15 seconds. 
 
HBCD Industry Group provided standardised polystyrene pellet samples containing exactly 
100 ppm and 1000 ppm HBCDD for calibration of the handheld XRF analyser. 
 
 

3.3 Phase 1 
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Means and standard deviations (Sd) on both scales are presented in Table 3.5. 

Table 3.5: Means an standard deviations of XRF measurement of standard samples 

Standard 
sample 

Original scale (ppm) Logarithmic scale 
Mean Sd Mean Sd 

100 95.3 0.644 1.979 0.002941 
1000 884.7 16.827 2.947 0.008235 

 
With regression analysis, the relation between the measurement and HBCDD 
concentration were calculated to be: 
 
 HBCDD concentration = 10 ^ [ (Log10(Measurement) 
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The measurement programme for Phase 2 included 69 samples taken from: 
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4 RESULTS 

This section discusses the results of Phase 1 (initial screening by XRF spectroscopy), 
Phase 2 (determination by XRF spectroscopy with extraction using acetone) and Phase 3 
(LC-MS measurement of HBCDD concentration). Because of the large number of 
measurements in Phases 1 and 2 (1,150 and 69 respectively) the analytical data is 
presented in a separate report HBCDD in Polystyrene Products and Waste Streams in the 
Netherlands 
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Table 4.1: Summary statistics bromine concentration measured by XRF 

Code  
lifecycle phase -  
application  

Summary statistics  Number of samples in range  

N 
Mean  
ppm  

Sd 
ppm  

Max  
ppm  

0 0-100  
100 -
1000  

1000 -
4000  

> 4000  

1A Import -  Packaging  107  142  893  6653  98  2 5 -  2 

1C Import -  Icebox  18  2 8 34  17  1 -  -  -  

1D Import -  Construction  8 4417  782  5222  -  -  -  3 5 

1F Import -  Transport  10  3 9 28  9 1 -  -  -  

2A Production -  Raw Material  4 2444  2787  4906  1 1 -  -  2 

2B Production -  Packaging  22  99  208  866  12  6 4 -  -  

2C 
Production -  Specific 
product  

12  2044  2167  4438  6 -  -  1 5 

2D Production -  Horticulture  12  0 0 0 12  -  -  -  -  

2E Production -  Icebox  7 0 0 0 7 -  -  -  -  

2F Production -  Construction  41  4908  2064  8106  3 -  -  5 33  

2G Production -  Civil  4 2967  1398  4953  -  -  -  3 1 

3A Collection -  Packaging  493  589  1425  14182  377  14  17  63  22  

3B Collection -  Horticulture  4 55  111  221  3 -  1 -  -  

3C Collection -  Icebox  21  5 13  50  18  3 -  -  -  

3D Collection -  Construction  283  2706  2982  18422  83  20  23  62  95  

3E Collection -  Civil  1 3070  -  3070  -  -  -  1 -  

3F Collection -  Transport  35  358  1212  5372  21  5 7 -  2 

4A Recycling -  Loose Particles  44  1559  2453  9271  10  5 11  14  4 

4B Recycling -  Granulate  24  83  71  210  -  15  9 -  -  

 Total  1150  n.a.  n.a.  n.a.  667  73  77  152  171  
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4.1.1 Import 
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Figure 4.3: Import 
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used in the transport sector, a producer of products such as spare wheel support explained 
that instead of EPS, for foam applications EPP (expanded polypropylene) is mostly used. It 
is unclear whether the measurements done at the second-
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two samples with higher concentrations were for the same product type (528 ppm, reading 
no. 837; 866 ppm, reading no. 838). 
 
Bromine can be detected either due to on-site recycling of EPS or because silos previously 
used to produce construction materials required to contain brominated flame retardant 
were later used to produce packaging not required to contain bromine. 
 
Figure 4.7: Production 
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4.1.10 Production 
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Figure 4.11: Production 
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Table 4.2: Collection of packaging types 

Description Appearance No. of 
samples 

 
 
 
 
 
Packaging 
(moulded parts) 

 

 
 

 
 
 
 
 

344 

 
 
 
 
 
 
 
 
 
Plate/construction 

 

 
 

 
 

 
 
 
 
 
 
 
 
 

107 
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Description Appearance No. of 
samples 

 
 
 
 
 
Horticulture 

 

 
 

 
 
 
 
 
2 

 
 
 
 
 
 
 
 
Unclear 

 

 
 

 
 

 
 
 
 
 
 
 
 

40 

Total  493 
 
At HWRCs, EPS packaging waste is normally collected at one to three points in 
transparent bags of 1.0-1.4 m3. Although only packaging EPS waste should be collected, 
Table 4.2 shows that EPS from construction, horticulture and other sectors is also 
collected, with construction waste being the biggest 
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Figure 4.13: Collection - Packaging 
 

Location(s) 5 

Total number of measurements 493 100% 

No bromine detected 377 76% 

Bromine detected 116 24% 

Average measurement 589 ppm 

Lowest positive measurement 32 ppm 

Highest positive measurement 14182 ppm 

EPS 492 99.8% 

XPS 1 0.2% 

Packaging material 344 (35)* 70% (7%)* 

Plates/Construction material 107 (74)* 22% (15%)* 

Mix/other material or uncertain 42 (7)* 8% (1%)* 
*numbers and percentages in brackets refer to the measurements that detected bromine. 

 
Figure 4.14 gives summary statistics of the different types of samples. The miscellaneous 
category includes two samples from horticulture, one from sculpturing and two unidentified 
samples. 
 
Figure 4.14: Collection 
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Figure 4.15: Packaging and Plate/Construction types within Collection 
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Unlike other streams, there is no separate service for collection from the horticulture sector. 
When greenhouse cultivators have material to be discarded, they contact the recycler who 
then picks it up for recycling. Sampling from this stream was not possible during this 
project. 
 
Figure 4.18: Collection 
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was expected to yield data only on construction and demolition waste, packaging waste 
(most likely from businesses) was also found. 
 
Figure 4.20: Collection 
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Figure 4.22: Collection 
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Figure 4.23: Collection 
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Note that in this category, measurements were also conducted on the premises of a 
recycler in Belgium, because two sites were needed and it proved difficult to do 
measurements at a second recycler in the Netherlands. 
 
Figuree 4.25: Recycling 
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4.1.24 Weighted concentrations 

For a large number of samples, their weight was also recorded. This can be used to 
calculate weighted means, as presented in figure 4.27 below. 
 
Figure 4.27: Weighted concentrations 

Code Lifecycle Application N Mean 
weighted 

Mean 

1D Import - Construction 8 4417 4659 

2A Production - Raw Material 4 2444 2538 

2B Production - Packaging 22 99 121 

2C Production - Specific product 12 2044 4024 

2D Production - Horticulture 12 0 0 

2E Production - Icebox 7 0 0 

2F Production - Construction 41 4908 6285 

2G Production - Civil 4 2967 * 

3A Collection - Packaging 493 589 573 

3C Collection - Icebox 21 5 2 

3D Collection - Construction 283 2706 3685 

3F Collection - Transport 35 358 752 

4A Recycling - Loose Particles 44 1559 1506 

 
Note that the weighted means are larger than the unweighted means, which indicates that 
heavier samples generally have higher concentrations of bromine. However, note also that 
the weighted mean can be strongly influenced by a few samples, as is the case for 
Production - Specific product, which has the following data. 
 
Figure 4.28: Weighted concentrations 
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Figure 4.29 
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4.2 Phase 2 
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4.2.3 Measurement of standard samples 

Table 4.3 shows the results of the measurements conducted on the standard samples. 
 
Table 4.3: Results of Phase 1 and Phase 2 measurements on standard samples 

 
 
These measurement results were lower than expected. As the HBCDD in the samples 
should dissolve well in acetone, the P2/P1 ratio should be approximately 40%. We suspect 
that the beads had not been completely transformed into a solvent-wet gel at the time of 
the measurements, probably because the method of XRF spectroscopy with extraction that 
was used [2] was developed for EPS foams. The method uses a standard 5 minutes of 
contact between the sample (foam) and the acetone. However, as the EPS beads of the 
standard samples are not foam but solid, their transformation into a solvent-wet gel could 
have taken longer than is the case for foam. This theory was confirmed by measuring the 
supernatant of the standard samples after one week of contact with acetone, these results 
of which are presented in Table 4.4. 
 
Table 4.4: Results of Phase 1 and Phase 2 measurements on standard samples 
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Table 4.5: Results of Phase 1 and Phase 2 measurements on samples of imported 
EPS 

 
These results show that, except for the sample measured in reading no. 890, none of the 
samples contained HBCDD or another low-molecular-weight flame retardant. The bromine 
in these samples is in a compound that is insoluble in acetone. Sample 890 was selected 
for LC-MS analysis in Phase 3. 
 
EPS products 
Table 4.6 shows the results of the measurements conducted on the selected samples from 
EPS material produced in the Netherlands. 
 
Table 4.6: Results of Phase 1 and Phase 2 measurements of samples from EPS 
material produced in the Netherlands 

 
 
These measurements show that, except for the samples measured in reading nos. 135, 
1110 and 1114, none of the samples contained HBCDD or another low-molecular-weight 
flame retardant. The bromine in these samples is in a compound that is insoluble in 
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acetone. Three samples (reading nos. 135, 1110 and 1114) were selected for LC-MS 
analysis in Phase 3. 
 
Collected EPS and XPS waste 
Table 4.7 shows the results of the measurements conducted on the selected samples of 
collected EPS and XPS waste. 
 
Table 4.7: Results of Phase 1 and Phase 2 measurements on collected EPS and XPS 
waste samples 

 

 
 
These measurements show that, in some cases, the bromine present in collected EPS and 
XPS waste is in acetone-soluble brominated compounds. Of the 33 samples analysed, 15 
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had intermediate or high solubility of the brominated compound. Three samples (reading 
nos. 823, 426 and 431) could not be measured in Phase 2. These samples contained so 
much fluffy materials that no supernatant was available. 
 
Nearly all the samples with intermediate or high acetone-solubility of the brominated 
compound, as well as the three samples that could not be measured in Phase 2, were 
selected for LC-MS analysis in Phase 3. The only exceptions were the samples 
corresponding to reading nos. 980 and the mix from 1374, 1380, 1385, 1386, 1387, 1388, 
which were of insufficient mass for Phase 3 measurement. 
 
Recyclates 
Table 4.8 shows the results of the measurements conducted on the selected samples from 
recyclates of EPS and XPS waste. 
 
Table 4.8: Results of Phase 1 and Phase 2 measurements of samples from 
recyclates of EPS/XPS waste 

 
 
These measurements show that, in some cases, the bromine present in recyclates of EPS 
and XPS waste is in acetone-soluble brominated compounds. In 5 of the 11 samples 
analysed, the brominated compound was of intermediate solubility. 
 
All samples containing a brominated compound of intermediate or high acetone-solubility, 
as well as the three samples that could not be measured in Phase 2, were selected for LC-
MS analysis in Phase 3. 
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4.3 Phase 3 
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Table 4.9: Comparison of Phase 1 and Phase 3 results 

 
 
 

4.3.3 Measurement of standard samples 

The first round of measurements using LC-MS gave unexpected results: no HBCDD was 
detected in the standard samples of 100 ppm and 1000 ppm HBCDD. This revealed an 
error in the analysis method, which was corrected before the analysis was repeated. 
 
Table 4.10 shows the results of the measurements conducted on the standard samples in 
all three phases. 
 
Table 4.10: Results of Phase 1, Phase 2 and Phase 3 measurements on standard 
samples 

 
 
Whereas the standard samples contain 100 ppm and 1000 ppm HBCDD, the Phase 3 
results show that only approximately 75% of the HBCDD was detected by the LC-MS 
analysis used by Bureau Veritas (inhouse method, see Annex 9). 
 



giraf 
r e s u l t s  

 
 

 
HBCDD concentrations in polystyrene products and waste streams in the Netherlands 15 March 2018 
GR20180315 - 50 - 

4.3.4 Measurement of selected EPS and XPS samples 

Imported EPS 
Table 4.11 shows that in reading no. 890, LC-MS measured 222 ppm HBCDD, which 
exceeds the 100 ppm HBCDD limit for products. It is important to note how rare this finding 
was. Of the 107 measurements conducted in Phase 1, in over 90% of the samples no 
bromine was detected with the XRF scanner. Out of the three XRF measurements in 
Phase 2, only one showed HBCDD, and only in a very low concentration. In the other two 
samples, the brominated compound was not HBCDD. 
 
Table 4.11: Results of Phase 1, Phase 2 and Phase 3 measurements on samples of 
imported EPS 

 
 
EPS products 
From the Phase 3 results for EPS products it can reasonably be concluded that HBCDD is 
no longer used in the production sector in the Netherlands. The three selected samples 
shown to contain an acetone-soluble brominated compound in Phase 2 did not contain 
HBCDD (see Table 4.12). It is therefore likely that these samples contained one of the 
other two soluble flame retardants: FR-720 or SR-130. 
 
Table 4.12: Results of Phase 1, Phase 2 and Phase 3 measurements on samples of 
EPS material produced in the Netherlands 

 
 
 
Collected packaging waste 
The results for packaging waste collected at HWRCs indicate that material identified as 
such contains HBCDD in lower concentrations than material identified as plate/construction 
waste. However, these results confirm that visual sorting of the waste is not sufficient. For 
example, reading no. 261 confirms that material that was considered to be of the same 
product origin clearly was not, considering the varying results obtained. 
It should be noted that all the brominated compound that was found in collected EPS and 
XPS waste from HWRCs was HBCDD. All the samples shown to contain an acetone-
soluble brominated compound in Phase 2 tested positive for HBCDD in Phase 3 (see Table 
4.13). 
 
Collected EPS waste from horticulture and ice boxes 
Of the 16 measurements conducted on materials produced for, and collected from, the 
horticulture sector during Phase 1, in only one heavily polluted product did the XRF scan 
detect a brominated compound. LC-MS analysis in Phase 3 confirmed that the sample had 
an HBCDD concentration of 238 ppm. As this was an anomalous finding, and given the 
short lifecycle of the material in such applications, it is reasonable to conclude that EPS 
waste from the horticulture sector do not contain HBCDD (see Table 4.13). 
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All collected samples of ice boxes tested negative for HBCDD, from which it can be 
concluded that such products are generally free of HBCDD (see Table 4.13). 
 
Collected construction waste 
The conclusion regarding collected construction waste is that half the measured samples 
contained HBCDD in concentrations far above 1000 ppm (see Table 4.13). It is important 
to note that the sample corresponding to reading nos. 823 and 827 was heterogeneous: it 
contained a number of other materials from demolition waste. As the sample corresponding 
to reading no. 823 was no longer available for Phase 3, the sample corresponding to 
reading no. 827 was selected as being representative of sample 823 because it came from 
the same source. 
 
Transport sector 
Two of the three measurements of materials from the transport sector were conducted on a 
heterogeneous light fraction from a shredder. The Phase 3 analysis shows that these 
samples did not contain HBCDD (see Table 4.13). Interestingly, one of the rare EPS 
samples from the transport sector that was found did contain a high concentration of 
HBCDD. Strictly speaking, in the treatment chain, the sample corresponding to reading no. 
861 would end up in the heterogeneous light fraction of a car shredder. From all this, we 
can reasonably conclude that the amount of HBCDD in waste from the transport sector is 
very low. 
 
Table 4.13: Results of Phase 1, Phase 2 and Phase 3 measurements on collected 
EPS and XPS waste samples 

 
 
Recyclates 
Given that a large percentage of the packaging waste is recycled into loose particles, and 
considering that the Phase 3 results for collected packaging waste at HWRCs showed that 
HBCDD is still found in such waste, it is not surprising that the Phase 3 analysis of samples 
of loose particles also detected HBCDD (see Table 4.14). Note how the samples vary: two 
were found to contain just over 500 ppm of HBCDD, whereas two others were found to 
contain less than 100 ppm. The reason for the lower concentrations may be that a more 
homogenous input material was used (for example, only garden trays). 
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For PS granulate from ice boxes as the main input stream, the conclusion is that it does not 
contain HBCDD and therefore no follow-up is required (see Table 4.14). Note that the 
sample corresponding to reading no. 799 was no longer available for Phase 3. However, 
as the sample corresponding to reading no. 797 came from the same big bag of PS 
granulate, it can be assumed that the latter is representative of the former. 
 
Table 4.14: Results of Phase 1, Phase 2 and Phase 3 measurements on samples of 
recyclates of EPS/XPS waste 
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5 CONCLUSIONS 

The results from the measurements in the Phases 1, 2 and 3 from this investigation have 
led to the following conclusions: 
 
Measurement techniques 
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XRF measurement with extraction distinguishes effectively between the low-molecular-
weight flame retardants that are soluble in acetone and the high-molecular-weight flame 
retardant that is not soluble in acetone. In this investigation, however, results were 
influenced by measurement artefacts. The precise nature of these artefacts and how they 
influenced the results was beyond the scope of this investigation. 
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5.4 HBCDD content in EPS and XPS construction materials 

Import and production 
All of the samples from imported or nationally produced construction EPS contained a 
brominated compound. Most construction EPS was found to contain PolyFR. Only one 
sample of construction material and two samples of EPS for civil purposes were found to 
contain a soluble flame retardant other than HBCDD (FR-720 or SR-130). 
 
Collection 
Approximately 70% of the EPS/XPS samples collected from construction and demolition 
waste contained brominated flame retardants in concentrations higher than 1,000 ppm. 
However, approx. 30% of the samples from construction and demolition showed lower 
concentrations of bromine. The most likely explanation for this finding is that some of the 
EPS/XPS in construction and demolition waste is packaging waste. 
Approximately 4% of the construction and demolition waste samples were XPS. The 
light-fine fraction from sorting installations (an intermediate product) was found to have an 
HBCDD concentration of 215 ppm. This result indicates that the presence of HBCDD is a 
problem if (some of) this intermediate product is processed into recyclates that enter the 
market. Because only one measurement was conducted on this heterogeneous material, 
more measurements are needed for a firm conclusion to be drawn. 
 
 

5.5 No HBCDD in transport sector 

The occurrence of HBCDD in the transport sector is very low (see Subsection 4.3.4 above). 
 
 

5.6 HBCDD in recyclates 

Loose particles 
Some of the recyclates in the form of loose particles contain HBCDD concentrations above 
100 ppm. Concentrations below 100 ppm were found, possibly as the result of a more 
homogenous input material (for instance only garden trays). 
 
PS Granulate 
The polystyrene granulate produced from ice boxes does not contain HBCDD. 
 
 

5.7 Wrap up - Answers to the three central questions 

This subsection presents the answers, based on the results of this investigation, to the 
three most important questions regarding correct use, recycling and disposal of EPS/XPS 
products (see Subsection 2.1, above): 
 
 
1.  Do all EPS/XPS products currently put on the Dutch market contain less than 100 ppm 

HBCDD? 
 

The answer here is a clear yes. 
 
 
2. Do all EPS/XPS waste streams that are recycled contain less than 1000 ppm HBCDD? 
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The answer to this question is also yes. In some cases 
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6 RECOMMENDATIONS 

Based on the measurements of bromine and HBCDD in the three phases of this 
investigation and the conclusions presented in the previous section the following 
recommendations to the Ministry of Infrastructure and Water Management are formulated: 
 
 
1. Inform EPS packaging waste recyclers of the legal requirement that only products and 

materials containing less than 100 ppm HBCDD are permitted on the market. 
This investigation has shown (1) that a fraction of the material that is collected as 
packaging waste for recycling still contains HBCDD and (2) that some recyclates from 
EPS packaging waste have HBCDD concentrations higher than 100 ppm. Annex 1 of 
the EU POP regulation (850/2004/EC) prohibits the marketing of substances, 
preparations and articles with HBCDD concentrations exceeding 100 ppm. Since 
recycling of packaging EPS is common practice in the Netherlands and this 
investigation had revealed that the HBCDD concentration in some recyclates may 
exceed this legal limit, recyclers of EPS packaging waste must be made aware of the 
need to stay under the limit. 
 
 

2. Inform the management of HWRCs on the importance of separating packaging EPS 
from construction EPS 
This investigation has shown that packaging EPS waste collected at HWRCs includes 
some construction waste. Construction EPS from demolition sites contains HBCDD and 
is often contaminated with non-plastic materials including sand and concrete. The 
management of HWRCs should be made aware that it is important not to mix 
construction EPS and plate EPS with separately collected packaging EPS. Developing 
and distributing a waste-management guideline on how to distinguish between 
packaging EPS and construction EPS would be a helpful step towards this goal. 
It should be noted that the concern to keep these two types of EPS separate is shared 
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Continued use of brominated flame retardants in packaging makes XRF screening of 
incoming EPS waste less effective. If other brominated flame retardants continue to be 
used in packaging materials, XRF screening will exclude those materials from the 
recycling process, thus limiting the amount of EPS waste that can be recovered and 
reused. 
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7 LITERATURE 

[1] Giraf Results, HBCDD in EPS/XPS waste in the Netherlands 
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Annex 1 - Project Plan "Inventory of concentrations of HBCDD in a number 
of waste streams" 
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Annex 2 - Steering committee and external contributions 
 
 
The steering committee that was formed for this project is presented in Table A2.1. 
 
Table A2.1: Steering committee 

No. Organisation Name 
1 Ministry of Infrastructure and Water 

Management, NL 
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Annex 3 
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Annex 4 - Guidelines for the XRF screening of products and waste streams 
 

 
1. XRF measurements of EPS/XPS overall 
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4. Measurement of EPS/XPS samples from collected waste streams 
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Annex 5 - Analysis notes XRF measurements using extractive method 
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�Ú 0.96767 0.00437 221.33 < 0.001 
 
The estimated factor F the equals 9.2825, and this is almost equal to the ratio (9.2836) of the 
mean measurement at 1000 ppm (884.7) and at 100 ppm (95.3). Note that the parameter �Ù is 
significantly different form zero with p-value 0.008. Predicted values according to this model are 
as follows: 
 

Standard 1 10 100 1,000 10,000 
Prediction 1.11 10.27 95.30 884.6 8,211 

 
Note that predicted values at true values of 1 and 10 ppm are above the true value, while 
predictions at larger true values are below the true value. An alternative model, which also 
meets the assumption of multiplicatively, is given by (1) with �Ù
L �r. Then by definition the mean 
measurement at a true value of 1 ppm equals 1 ppm. The estimate of �Ú then equals 0.9845, 
giving F = 9.649. predictions under this alternative model are as follows: 
 

Standard 1 10 100 1,000 10,000 
Prediction 1.00 9.65 93.11 898.4 8,669 

 
The mean measurements at 100 and 1000 ppm are, under this model, somewhat worse 
represented. Note that the difference between the two models is rather small for true values up 
to 10,000 ppm. There are only eight measurements which are larger than 10,000, the largest 
measurement being 18,422 ppm. 
Because there is not a large difference between the regression model with and without the 
constant �Ù, and because the estimate of the constant �Ù is significantly different from zero, we 
choose to use the model which includes the constant �Ù. This implies that the following back-
transformation has been used5: 
 
 Value = 10 ^ [ (Log10(Measurements) 
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Residual household 
waste  

Mixture of waste produced by households after individual components (organic 
waste, paper/cardboard, glass, etc.) have been kept separate and 
collected/disposed of separately.  

Collection *  Collection of waste, including preliminary sorting and preliminary storage of waste, 
and transport of such waste to a processing facility or application site. In waste 
collection, waste is collected and the c ollecting party assumes ownership of the 
waste from the eliminating party at the time of delivery.  

 

*: Environmental Management Act  

 

Note on the collection concept:  

Collection is an active professional operation where an agency or undertaking 
becomes the h older of waste that is presented by an eliminating party.  
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Recovery *  Any operation the principal result of which is waste serving an useful purpose by 
replacing other materials which would otherwise have been used to fulfil a particular 
function, or waste being prepared to fulfil that function, in the plant or in the wider 
economy; these operations include at l east those described in Annex  II to the 
Waste Framework Directive  (2008/98/EC).  

 

*: Environmental Management Act  

Recyclate  Substance or material produced from waste that can be used as a base material 
without further processing. This could still be a wast e, or could already be end -of -
waste if the relevant conditions are met.  

Recycling *  Recovery where waste is reprocessed into products, materials or substances, either 
for the original purpose or for a different purpose, including reprocessing of organic 
waste but not including energy recovery and reprocessing into materials intended 
for use as a fuel or filler.  

 

*: Environmental Management Act  

Sorting residue  Component stream resulting from the sorting of waste containing several material 
types, which remains after as many components as possible have been separated 
for recycling or recovery.  

Unlike a mixed fraction, a sorting residue is no longer reasonably suitable for 
further sorting/separation into materials that might then be separately made 
suitabl e for recycling.  

Residual household waste and mixed construction and demolition waste does not 

constitute a sorting residue (but rather a �µmixed fraction �¶) in all cases where the 
material has not (yet) been processed in a mechanical sorting plant.  

Sorting  Separating a mixture of material streams or of composite materials separate into 
their original material streams.  

Municipal waste  

[general meaning]  

Waste, not being aqueous waste, that is collected by and/or on behalf of 
municipalities; for the Netherlan ds this extends mainly to household waste and 
bulky household waste, but the definition also includes waste collected by or on 
behalf of municipalities from public areas, and waste from mostly small 
undertakings.  

Incineration as a form 
of recovery  

The inc ineration of waste with the main purpose of using the waste to produce 
energy. That means that the waste then fulfils an useful function because it is used 
instead of a primary energy source that would otherwise have been used for this 
purpose. This means that incineration of waste in a power plant, cement furnace 
etc. is considered recovery.  

Disposal *  Any operation involving waste that is not recovery, even if the operation later 
causes substances or energy to be recovered. This includes at least the ope rations 
as referred to in Annex  I to the Waste Framework Directive  (2008/98/EC).  

 

*: Environmental Management Act  

XPS Extruded polystyrene (EPS) is foamed product made out of polystyrene through an 
extrusion process. Polystyrene is (PS) is a synthetic aromatic polymer made from 
the monomer styrene.  
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Phase 2 �t XRF measurement using extractive method 
According to plan in Phase 2 a total of 69 samples from EPS/XPS products and wastes is analysed. Apart 
from this the samples of the standard samples of EPS beads of 100 and 1000 ppm HBCDD are analysed. 
In the right column remarks are made on the differences between the planned and executed 
measurement programme. 
 
Table A8.2: Overview of planned and executed measurement programme Phase 2 

 
 
 
Phase 3 �t LC-MS analysis 
In Phase 3 a total of 26 samples from EPS/XPS products and wastes is analysed. Apart from this the 
samples of the standard samples of EPS beads of 100 and 1000 ppm HBCDD are analysed. 
 
The selection process for Phase 3 was simple. All the samples that showed the occurrence of a soluble 
brominated component in the sample in Phase 2 were selected for Phase 3. The only exception was one 
�•���u�‰�o���� �(�Œ�}�u�� �^���}�o�o�����š�]�}�v���t ���}�v�•�š�Œ�µ���š�]�}�v�_�X�� �&or this sample not enough material was left for the Phase 3 
analysis. An overview of the planned and executed measurement programme of Phase 3 is presented in 
Table A8.3. 
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Table A8.3: Overview of planned and executed measurement programme Phase 3 
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Tested Samples

Prüflinge
Article No Sample ID Sample description Beschreibung des Prüflings
Artikel-Nr. Probennummer

385829-01 1) Polystyrene foam green (1232) 1) Styropor grün (1232)

385829-02 2) Polystyrene foam white/brown (E1, 827, 

SZZ)

2) Styropor weiß/braun (E1, 827, SZZ)

385829-03 3) Foam mixture dark brown 3) Schaumstoff Mix dunkelbraun

385829-04 4) Foam mixture dark brown 4) Schaumstoff Mix dunkelbraun

385829-05 5) Polystyrene balls white/grey (771) 5) Styroporkügelchen weiß/grau (771)

385829-06 6) Polystyrene balls white/grey (769) 6) Styroporkügelchen weiß/grau (769)

385829-07 7) Plastic balls white (10.002; 1000ppm 

HBCD)

7) Kunststoffkügelchen weiß (10.002; 1000ppm 

HBCD)

385829-08 8) Plastic balls white (10.001; 100ppm HBCD

)

8) Kunststoffkügelchen weiß (10.001; 100ppm 

HBCD)

385829-09 9) Polystyrene balls white (760) 9) Styroporkügelchen weiß (760)

385829-10 10) Polystyrene foam white (468) 10) Styroporweiß (468)

385829-11 11) Polystyrene foam white (1024) 11) Styropor weiß (1024)

385829-12 12) Polystyrene foam white/sand (1444) 12) Styropor weiß/sand (1444)

385829-13 13) Polystyrene foam light blue (469) 13) Styropor hellblau (469)

385829-14 14) Polystyrene foam white (400 1/2) 14) Styropor weiß (400 1/2)

385829-15 15) Polystyrene foam white (400 2/2) 15) Styropor weiß (400 2/2)

385829-16 16) Polystyrene foam white 16) Styropor weiß

385829-17 17) Polystyrene foam white/dark grey (1110

)

17) Styropor weiß/dunkelgrau (1110)

385829-18 18) Polystyrene foam white (261 1/3) 18) Styropor weiß (261 1/3)

385829-19 19) Polystyrene foam white (261 2/3) 19) Styropor weiß (261 2/3)

385829-20 20) Polystyrene foam white (261 3/3) 20) Styropor weiß (261 3/3)

385829-21 21) Polystyrene foam white/dark grey (1114

)

21) Styropor weiß/dunkelgrau (1114)

385829-22 22) Plastic granulate honey (797) 22) Kunststoffgranulat honig (797)

385829-23 23) Polystyrene foam white (890) 23) Styropor weiß (890)

385829-24 24) Polystyrene foam white (230) 24) Styropor weiß (230)

385829-25 25) Polystyrene foam white (615) 25) Styropor weiß (615)

385829-26 26) Polystyrene foam offwhite (861) 26) Styropor ecru (861)

385829-27 27) Polystyrene foam white (520 1/2) 27) Styropor weiß (520 1/2)

385829-28 28) Polystyrene foam white (520 2/2) 28) Styropor weiß (520 2/2)

385829-29 29) Polystyrene foam white (408) 29) Styropor weiß (408)

385829-30 30) Polystyrene foam white (522) 30) Styropor weiß (522)

385829-31 31) Polystyrene foam white (135) 31) Styropor weiß (135)

Test Results
Prüfergebnisse

Tested according to "ordered/ beauftragten" requirements

Geprüft nach "ordered/ beauftragten" Anforderungen

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
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Sample Description: Lab Reference No: 385829-011) Polystyrene foam green (1232)

Probenbeschreibung: 385829-01Labor-Referenz-Nr.:1) Styropor grün (1232)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification12400 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification2700 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification2000 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-022) Polystyrene foam white/brown (E1, 827, SZZ)

Probenbeschreibung: 385829-02Labor-Referenz-Nr.:2) Styropor weiß/braun (E1, 827, SZZ)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification19 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification16 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification180 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-033) Foam mixture dark brown

Probenbeschreibung: 385829-03Labor-Referenz-Nr.:3) Schaumstoff Mix dunkelbraun

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
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Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
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cps-nuernberg@de.bureauveritas.com



2332-0

Page 6 of 16

Sample Description: Lab Reference No: 385829-044) Foam mixture dark brown

Probenbeschreibung: 385829-04Labor-Referenz-Nr.:4) Schaumstoff Mix dunkelbraun

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-055) Polystyrene balls white/grey (771)

Probenbeschreibung: 385829-05Labor-Referenz-Nr.:5) Styroporkügelchen weiß/grau (771)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification50 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification40 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification450 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-066) Polystyrene balls white/grey (769)

Probenbeschreibung: 385829-06Labor-Referenz-Nr.:6) Styroporkügelchen weiß/grau (769)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification56 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification50 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification420 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
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Businesspark A96, 86842 Türkheim
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Sample Description: Lab Reference No: 385829-077) Plastic balls white (10.002; 1000ppm HBCD)

Probenbeschreibung: 385829-07Labor-Referenz-Nr.:7) Kunststoffkügelchen weiß (10.002; 1000ppm HBCD)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification150 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification85 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification550 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-088) Plastic balls white (10.001; 100ppm HBCD)

Probenbeschreibung: 385829-08Labor-Referenz-Nr.:8) Kunststoffkügelchen weiß (10.001; 100ppm HBCD)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification15 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification57 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-099) Polystyrene balls white (760)

Probenbeschreibung: 385829-09Labor-Referenz-Nr.:9) Styroporkügelchen weiß (760)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification56 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
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Sample Description: Lab Reference No: 385829-1010) Polystyrene foam white (468)

Probenbeschreibung: 385829-10Labor-Referenz-Nr.:10) Styroporweiß (468)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification27 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-1111) Polystyrene foam white (1024)

Probenbeschreibung: 385829-11Labor-Referenz-Nr.:11) Styropor weiß (1024)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification580 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification710 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification4010 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-1212) Polystyrene foam white/sand (1444)

Probenbeschreibung: 385829-12Labor-Referenz-Nr.:12) Styropor weiß/sand (1444)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification18 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification210 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation
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Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
cps-nuernberg@de.bureauveritas.com



2332-0

Page 9 of 16

Sample Description: Lab Reference No: 385829-1313) Polystyrene foam light blue (469)

Probenbeschreibung: 385829-13Labor-Referenz-Nr.:13) Styropor hellblau (469)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification13500 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification2500 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification2100 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-1414) Polystyrene foam white (400 1/2)

Probenbeschreibung: 385829-14Labor-Referenz-Nr.:14) Styropor weiß (400 1/2)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification700 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification430 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification3900 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-1515) Polystyrene foam white (400 2/2)

Probenbeschreibung: 385829-15Labor-Referenz-Nr.:15) Styropor weiß (400 2/2)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification640 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification410 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification3700 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation
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Sample Description: Lab Reference No: 385829-1616) Polystyrene foam white

Probenbeschreibung: 385829-16Labor-Referenz-Nr.:16) Styropor weiß

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-1717) Polystyrene foam white/dark grey (1110)

Probenbeschreibung: 385829-17Labor-Referenz-Nr.:17) Styropor weiß/dunkelgrau (1110)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-1818) Polystyrene foam white (261 1/3)

Probenbeschreibung: 385829-18Labor-Referenz-Nr.:18) Styropor weiß (261 1/3)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification660 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification420 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification4200 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
cps-nuernberg@de.bureauveritas.com
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Sample Description: Lab Reference No: 385829-1919) Polystyrene foam white (261 2/3)

Probenbeschreibung: 385829-19Labor-Referenz-Nr.:19) Styropor weiß (261 2/3)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification24 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification14 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification160 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2020) Polystyrene foam white (261 3/3)

Probenbeschreibung: 385829-20Labor-Referenz-Nr.:20) Styropor weiß (261 3/3)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification780 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification450 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification5040 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2121) Polystyrene foam white/dark grey (1114)

Probenbeschreibung: 385829-21Labor-Referenz-Nr.:21) Styropor weiß/dunkelgrau (1114)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification33 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
cps-nuernberg@de.bureauveritas.com
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Sample Description: Lab Reference No: 385829-2222) Plastic granulate honey (797)

Probenbeschreibung: 385829-22Labor-Referenz-Nr.:22) Kunststoffgranulat honig (797)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2323) Polystyrene foam white (890)

Probenbeschreibung: 385829-23Labor-Referenz-Nr.:23) Styropor weiß (890)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification36 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification26 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification160 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2424) Polystyrene foam white (230)

Probenbeschreibung: 385829-24Labor-Referenz-Nr.:24) Styropor weiß (230)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification26 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification14 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification230 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
cps-nuernberg@de.bureauveritas.com
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Sample Description: Lab Reference No: 385829-2525) Polystyrene foam white (615)

Probenbeschreibung: 385829-25Labor-Referenz-Nr.:25) Styropor weiß (615)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification14 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification39 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification130 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2626) Polystyrene foam offwhite (861)

Probenbeschreibung: 385829-26Labor-Referenz-Nr.:26) Styropor ecru (861)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification170 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification78 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification6200 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2727) Polystyrene foam white (520 1/2)

Probenbeschreibung: 385829-27Labor-Referenz-Nr.:27) Styropor weiß (520 1/2)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
cps-nuernberg@de.bureauveritas.com
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Sample Description: Lab Reference No: 385829-2828) Polystyrene foam white (520 2/2)

Probenbeschreibung: 385829-28Labor-Referenz-Nr.:28) Styropor weiß (520 2/2)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-2929) Polystyrene foam white (408)

Probenbeschreibung: 385829-29Labor-Referenz-Nr.:29) Styropor weiß (408)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification650 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification430 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification3300 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Sample Description: Lab Reference No: 385829-3030) Polystyrene foam white (522)

Probenbeschreibung: 385829-30Labor-Referenz-Nr.:30) Styropor weiß (522)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification480 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification400 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification3400 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com

Türkheim
Businesspark A96, 86842 Türkheim
cps-tuerkheim@de.bureauveritas.com

Nuremberg, European Compliance Laboratory
Thurn-und-Taxis-Str. 18, 90411 Nuremberg
cps-nuernberg@de.bureauveritas.com
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Sample Description: Lab Reference No: 385829-3131) Polystyrene foam white (135)

Probenbeschreibung: 385829-31Labor-Referenz-Nr.:31) Styropor weiß (135)

Test Method / Standard: Hexabromocyclododecane (HBCDD): BVCPS inhouse method, extraction with Methanol, analysis by LC-MS, 

reporting limit: 10 mg/kg

Prüfmethode / Norm: Hexabromcyclododecane (HBCDD): BVCPS Inhouse Methode, Extraktion mit Methanol, Analyse mittels LC-

MS, Berichtsgrenze: 10 mg/kg

Test Location : Parameter has been analyzed at BVCPS laboratory Schwerin.

Prüfstandort: Parameter wurde im BVCPS Labor Schwerin geprüft.

Parameter Result / Ergebnis Rating / BewertungLimit / Grenzwert
w

Alpha-Hexabromocyclododecane (Alpha-HBCDD) No Specification<10 mg/kg

Alpha-Hexabromcyclododecan (Alpha-HBCDD) Keine Spezifikation

Beta-Hexabromocyclododecane (Beta-HBCDD) No Specification<10 mg/kg

Beta-Hexabromcyclododecan (Beta-HBCDD) Keine Spezifikation

Gamma-Hexabromocyclododecane (Gamma-HBCDD) No Specification<10 mg/kg

Gamma-Hexabromcyclododecan (Gamma-HBCDD) Keine Spezifikation

All services provided by Bureau Veritas Consumer Products Services Germany GmbH are subject to our current Terms and Conditions .

The test result relates only to the tested item. Without the written consent of Bureau Veritas Consumer Products Services Germany GmbH 

excerpts of this report shall not be reproduced. Tests not covered by the laboratory's testing spectrum may be subcontracted to an accredited 

laboratory. The accreditation relates to competences stated on the accreditation certificate. If nothing else has been agreed on samples are 

stored for 3 months. All tested parameters are listed in the appendix.

Für alle Dienstleistungen von Bureau Veritas Consumer Products Services Germany GmbH gelten die aktuellen Allgemeinen Geschäfts-

bedingungen (AGB). Das Prüfergebnis bezieht sich ausschließlich auf das angelieferte Muster. Ohne schriftliche Genehmigung von 

Bureau Veritas Consumer Products Services Germany GmbH ist eine auszugsweise Vervielfältigung des Prüfberichts nicht gestattet. 

Prüfungen, die nicht durch Bureau Veritas Consumer Products Services Germany GmbH abgedeckt werden, können an akkreditierte 

Laboratorien fremd vergeben werden. Die Akkreditierung bezieht sich auf die in der Akkreditierungsurkunde genannten Kompetenzbereiche. 

Falls nicht anders vereinbart, werden die Muster drei Monate aufbewahrt. Alle geprüften Einzelparameter sind im Appendix aufgeführt.

The testing of mixed samples is carried out at the customer's explicit request and may imply a deviation from the testing standard. Please note 

the following: results for mixed samples that are below the limit may exceed the limit if the samples contained in the mixed sample are tested 

individually. In these cases separate testing of the samples is recommended.

Die Untersuchung von Mischproben erfolgt auf Wunsch des Kunden und beinhaltet gegebenenfalls eine Abweichung von der Norm. 

Bitte beachten Sie dabei folgendes: Ergebnisse, die bei Mischproben noch unterhalb des Grenzwertes liegen, können, bei separater Prüfung 

der in der Mischprobe enthaltenen Einzelproben, über dem Grenzwert liegen. In diesem Fall wird empfohlen, Einzelprüfungen durchzuführen.

Ute Freymann

Total Run Time : 4

Analysendauer: 4

26.02.2018 - 02.03.2018Performance Date:
Bearbeitungszeitraum:

Analytical Testing Specialist

Ende der ErgebnisdarstellungNo results printed beyond this point in the report

Bureau Veritas
Consumer Products Services Germany GmbH
www.bureauveritas.de/cps
Phone: +49 (0)40 - 740 41 - 0
Managing Director: Sebastian Doose / Bernhard Rosing
Laboratory Accreditation ISO 17025
Reg.No. Schwerin HRB 3564

Hamburg
Oehleckerring 40, 22419 Hamburg
cps-hamburg@de.bureauveritas.com

Schwerin
Wilhelm-Hennemann-Str. 8, 19061 Schwerin
cps-schwerin@de.bureauveritas.com
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Parameters & CAS No.
Parameter & CAS Nr.

Hexabromocyclododecane (HBCDD) (CAS No.)
Hexabromcyclododecane (HBCDD) (CAS Nr.)

Alpha-Hexabromocyclododecane (Alpha-HBCDD) (134237-
50-6)
Alpha-Hexabromcyclododecan (Alpha-HBCDD) (134237-50-
6)

Beta-Hexabromocyclododecane (Beta-HBCDD) (134237-51-
7)
Beta-Hexabromcyclododecan (Beta-HBCDD) (134237-51-7)

Gamma-Hexabromocyclododecane (Gamma-HBCDD) (
134237-52-8)
Gamma-Hexabromcyclododecan (Gamma-HBCDD) (
134237-52-8)
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