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Sammanfattning

IVL Svenska Miljoinstitutet har pa uppdrag av Naturvardsverket utfért en screeningstudie av
siloxaner. Studien omfattade tre cykliska polydimetyslioxaner (D4, D5, D6) och fyra linjira (MM,
MDM, MD2M, MD3M). Det huvudsakliga syftet med studien var att bestimma koncentrationen i
ett antal matriser i den svenska miljon, att underséka viktiga transportvigar samt att utréna om
pagaende emissioner kan tinkas férekomma i Sverige. Vidare var syftet att undersoka betydelsen av
atmosfirisk transport samt upptag i biota.

En nationell provtagningsstrategi utarbetades. Provtagningsprogrammet baserades pa identifierade
mojliga utslippskillor samt pa dmnenas egenskaper. Programmet inkluderade mitningar bade i
bakgrundsomriden och nira potentiella punktkillor. Aven mitningar av diffusa spridningsvigar i
form av avloppssystem inkluderades. Mitningarna omfattade 39 prov férdelade pa luft, vatten,
slam, sediment och fisk. For att belysa humant upptag analyserades ocksa 39 prov av bréstmjolk.

Utover det nationella programmet bidrog tretton linsstyrelser med ytterligare 99 prov av samma
provtyper fran regionala program.

D4 som klassas som ett utfasningsimne aterfanns i 37 av 54 slamprov frin kommunala
avloppsteningsverk i koncentrationer mellan 130 och 2 300 ng/g TS. D4 kunde inte detekteras i
prov pd vatten, sediment eller fiskmuskel.

MM som finns upptagen pi OSPARs kandidatlista 6ver farliga substanser férekom i lakvatten frin
deponier och i ldga halter 1 luft fran Stenungsundsomradet.

D5 var den dominerande siloxanen i de flesta proven. D5 fanns i alla slamprov frain kommunala
reningsverk. Medelkoncentrationen var 11 000 ng/g DW.

Siloxaner detekterades inte i nagot av de biologiska proven frin den akvatiska miljén (fiskmuskel).
I elva av 49 analyserade prov av human brostmjolk pavisades en eller flera av D4, D5 och D6. Den

maximala koncentrationen av D4 wvar 10 pg/l, av D5 4.5 p/l och av D6 4.8 pg/l
Kvantifieringsgrinsen var 2 ug/1L.
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Summary

As an assignment from the Swedish Environmental Protection Agency, IVL has performed a
screening study of siloxanes. The substances included were three cyclic polydimethylsiloxanes (D4,
D5, and D6) and four linear analogues (MM, MDM, MD2M and MD3M). The overall objectives of
the screening were to determine concentrations in a variety of media in the Swedish environment,
to highlight important transport pathways, and to assess the possibility of current emissions in
Sweden.

A national sampling strategy was developed. The sampling programme was based on identified
possible emission sources and use of the chemicals as well as on the behaviour of the substances in
the environment. The programme included measurements in background ateas and close to
potential point sources. Measurements of diffuse pathways from the society including sewage
systems were also included. This programme totalled 39 samples of air, water, sludge, sediment and
fish. To elucidate human exposure of siloxanes 39 samples of human breast milk were included in
the national program. Thirteen county administrative boards throughout Sweden contributed 99
additional samples of the same sample types.

D4 that is classified as a phase out substance was found in 37 out of 54 municipal sludge samples in
concentrations from 130 to 2 300 ng/g DW and in vatious air samples in concentrations up to 300
ng/m3. D4 was not found in any of the water, sediment or fish samples.

MM, which is on the OSPAR candidate list for dangerous substances, was found in leachate water
from landfills and in low concentrations in air collected in the Stenungsund chemical industrial area.

D5 was the dominating siloxane in most of the samples. It was found in all sludge samples from
municipal treatment plants. The average concentration was 11 000 ng/g DW.

Siloxanes were not found in biota from aquatic environment (fish muscle).
One or more of D4, D5 and D6 were found in 11 out of 49 samples of human breast milk. The

maximum concentration of D4 was 10 pg/1, of D5 4.5 pg/l and of D6 4.8 pg/1. The quantification
limit was 2 pg/1.
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1 Introduction

As an assignment from the Swedish Environmental Protection Agency, IVL has performed a
"Screening Study". This screening, which was catried out during 2004/2005, includes the following
substances: adipates, octachlorostyrene, limonene, siloxanes, mirex, endosulfan and isocyanates.
The different substances or groups of substances are emitted to and spread in the environment via
a variety of sources, e.g. point sources and use in products. Some of the chemicals are commonly
used internationally and/or in Sweden.

The seven chemicals or chemical groups studied have been identified as potentially toxic,
bioaccumulative and/or persistent. Some ate also included on different international/national
priority lists. Table 1 shows an overview of the chemicals included and the major reasons for their
concern.

Table 1. Overview of chemicals included in the screening 2004 and the reason for their concern
(Loh et al., 2003; Andersson, 2004; OSPAR, 2005; UNEP, 2005) The chemicals considered
in the current report are written in bold/italic letters.

Chemical tvpe Banned/ HPVA Indications  Evidence Internationa
yp Restricted of toxicity for B/PP | Priority List
Adipates Additive No X X
Candidate
Octachlorostyrene Unintentional PRIO- X N for the
Yy by-product substance® Stockholm
convention
Cleaning agent
Limonene (also naturally X
occurring)
Lubricant,
Siloxanes mdnl::ztreltilall’aw PRIO- X X e OSPAR
L substance® (HMDS)
chemical
additive
Mirex Pesticide Banned X X Stockho_lm
convention
WFD,
OSPAR,
Endosulfan Pesticide Banned X X Candidate
for the
Stockholm
convention
Isocyanates Industrial raw Regulated X X OSPAR¢

material

® High Production Volume

®) Bioaccumulation/Persistence

9 The chemical is included on Swedish Chemicals Inspectorate’s PRIO-list, and is identified as a “phase-out-chemical”
9 Concerns 3,3'-(ureylenedimethylene)-bis-(3,5,5-trimethylcyclohexyl) diisocyanate
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The overall objectives of the screening were to determine concentrations in a variety of media in
the Swedish environment, to highlight important transport pathways, and to assess the possibility
of current emissions in Sweden. A further aim was to investigate the likelihood of atmospheric
transport and uptake in biota. The outcome of the study is aimed to serve as a basis for decision-
making regarding monitoring activities of these chemicals.

Due to the variety in emission sources and use as well as differences in chemical properties, the
screening has been carried out in seven sub-projects. This report concerns the results of siloxanes.
Results for the other chemicals are presented in subreports 1-3 and 5-6.
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2 Chemical properties, fate, toxicity and
regulation

Siloxanes form a large group of chemicals with molecular weights from a few hundreds to several
hundred thousands. This study is limited to three cyclic and four linear polydimethylsiloxanes of
low molecular weight. These compounds are listed in Table 2. They are referred to by their full
names or the abbreviations given in this table. The abbreviated names are according to the General
Electric’s siloxane notation (Hurd, 19406).

Table 2. Siloxanes included in the screening programme.
Abbreviation Name CAS # Structure
e
D/ \R‘D
. N/ \/
D4 Octamethylcyclotetrasiloxane 556-67-2 Si s
/N N
A
Si—0
D/ \Si/f—”’
: ~f
D5 Decamethylcyclopentasiloxane 541-02-6 /Sg\ 0
D\ /Sl\——_h
Si—0r
7\
\
H\Si/u—su\o
S \Si/
D6 Dodecamethylcyclohexasiloxane  540-97-6 \S\ E||\‘
/ o /Sik___ﬁ
Si—0
) \
T
mI\I\:D((S); Hexamethyldisiloxane 107-46-0 CHy =31 —0 =31 —CH,
CH;  CH,
. U ol ol
MDM Octamethyltrisiloxane 107-51-7 Si ‘Sl
PG T
MD2M Decamethyltetrasiloxane 141-62-8 CHy—§1 =0 ~Si—0—8i—0 —Si~CH,
CH, CH; CH; CH,
A
MD3M Dodecamethylpentasiloxane 141-63-9 CH, —si 70{? fO%S‘i —CH,
CH, CH, ° CH,
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The siloxanes selected in this study occur as clear viscous liquids at room temperature and
have varying physical-chemical properties according to Table 3.

Table 3. Chemical and physical data.

V, H
Substance MW Weo (Mg/l) (mm Hg) (Atm m*/mol) Log Ko  BCF Koc(L/kg)
D4? 296.6 0.9 (25°) 1 (25°) 0.42 - 12400 2.85x10*
D5P 370.8  0.24°;0.017°(25°) 0.2 (25°)*¢ 0.4°; 0.3° 5.7°;5.2° 5000°  1.6x10%
D6 444.9
MM?2 162.4 2 (25°) 42 (25°) 4.5 4.2 5000 4.6x10°
MDM 236.5
MD2M 310.7
MD3M® 384.8  3.1x10™* 0.10 0.79 6

2HSDB, 2004; " ECB, 2005; © SRC, 2005

In the atmosphere siloxanes may exist both in the vapour and particle phases. However the most
volatile siloxanes are mainly in the vapour phase. In particle phase, the siloxanes are mainly
removed from the air through deposition whereas in the vapour phase they may also react with
hydroxyl radicals. Half-lives for reaction with hydroxyl radicals in air are given in Table 4.

Table 4. Half-lives for reaction with hydroxyl radicals in air.
Substance Half life Reference
D4 16 days HSDB, 2004
D5 10 days HSDB, 2004
MM 12 days HSDB, 2004

MM, D4 and D5, have high vapour pressures and high Henry’s law constants and may vaporise
both from soil and from water. Siloxanes have high Koc (Table 3) and are considered not to be
transported with water in soil. In water, they may sorb to particles and are likely to be enriched in
sediment (HSDB, 2004). Siloxanes are resistant to chemical reactions such as oxidation, reduction,
and direct photodegradation (HSDB, 2004). However, varying information exists on the possibility
of siloxanes to undergo hydrolysis e.g in a study of hydrolysis kinetics of D4 the degradation rate
was considered environmentally significant. Intermediate and final hydrolysis products were not
established in the study (Durham, 2004).

A modelling exercise was performed using the Equilibrium Criterion (EQC) model (Mackay et al.,
1996) in order to highlight the likely fate and pattitioning behaviour of siloxanes. D5 and MD3M
were selected as model substances for fate assessment. Physical-chemical properties were taken
from Table 2. The degradation half-lives used were as follows; air: 170 h, water 550 h, soil 1700 h
and sediment 5500 hours. The data was based on degradation data obtained from HSDB (2004), as
well as estimated data using the EPIWIN software (Meylan, 1999) and classified according to
Mackay (2001). Emission rates wete set to 1000 kg/h, only for illustrative purposes. The outcome
of the modelling exercise is shown in Table 5. The numbers given in the table should be regarded
as indicative, as they are dependent on model structure as well as chemical property data.

The overall residence time in the system of both substances is predicted to be fairly low, and
generally lower for D5 (<14 days when emitted to all media) than for MD3M (=30 days). It should
be emphasised, however, that advective processes contribute significantly to this low residence
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time, and it does not necessarily imply that the chemical is ultimately removed from the
environment. On the contrary, the atmospheric half-lives of 1-2 weeks (Table 4) and their general
resistance to chemical reactions as mentioned above, imply that siloxanes are persistent enough to
undergo long-range atmospheric transport.

The model results emphasize the high volatility of these siloxanes, showing significant partitioning
to air regardless of emission media. When emitted to water, however, a large amount is also
expected to deposit to sediments, as a result of a relatively high LogKow-value. The primary
receiving media are likely to be air and water, based on the high volatility and the areas of use of
siloxanes.

Table 5. Results from EQC modelling of D5 and MD3M, using emission rates of 1000 kg/h
Emission % in air % in water % in soil % in sediment Persistence (h)
medium D5 MD3M D5 MD3M D5 MD3M D5 MD3M D5 MD3M
Air 99.9 100 <0.001 <0.001 0.1 <0.1 <0.01 <0.001 71 71
Water 4 1 26 8 <0.01 <0.001 70 91 778 2271
Soil 50 81 <0.01 <0.001 50 19 <0.01 <0.01 138 87
All three 17 6.5 21 8 7 0.5 55 85 329 810

Laboratory experiments have shown high BCF for D4 and somewhat lower for D5 and MM (Table
3). High vaporisation rate from water as a result of high volatility, combined with high tendency to
bind to particles and thereby high sedimentation rates acts to reduce the actual concentrations
available for uptake in biota (HSDB, 2004).

Ecotoxicity data are given in Table 6 below.

Table 6. Ecotox data for D4 (US EPA, 2005) IMBL: Immobilisation, GRO: growth, MOR:
mortality, REP: Reproduction, ITX: intoxication, NOC, MULT: Multiple effects recorded as
one result

Common name,Scientific name Endpoint Effect Duration Conc (ug/L)

Opposum Shrimp ( Americamysis bahia) NOEC IMBL 14 d 9.1

Midge (Chironomus tentans) NOEC GRO 14 d >15

Midge (Chironomus tentans) NOEC MOR 14 d >15

Sheepshead minnow (Cyprinodon variegatus) NOEC MOR 14 d 6.3

Water flea (Daphnia magna) NOEC IMBL 48 h >15

Water flea (Daphnia magna) NOEC REP 21d 1.7 - 15

Rainbow trout, dona_ldson trout LC50 MOR 14 d 10, 8.5 - 13

(Oncorhynchus mykiss)

Rainbow trout, dona]dson trout LOEC MOR 14 d 6.9

(Oncorhynchus mykiss)

Rainbow trout, dona]dson trout NOEC MOR 14 d <—a4

(Oncorhynchus mykiss)

Rainbow trout, dona_ldson trout NOEC NOC, MULT 93 d a4

(Oncorhynchus mykiss)

Water flea (Daphnia magna) ITX, IMBL 21d 1.7 - 15

The lowest value for No Observed Effect Concentrations (NOEC) was obtained for water fleas
(Daphnia magna), a zooplankton that is an important grazer in many limnic ecosystems. Lassen et
al., (2005) have detived so-called Chronic Values (ChV) for fish for a number of siloxanes by using



Resultat fran svenska screeningprogrammet 2004 IVL rapport B1643
Subreport 4: Siloxanes

the U.S. EPA PBT Profiler software (U.S. EPA, 2005). ChV is the same as the chronic no effect
concentration and shows at what concentration no long-term effects are expected. The results are
listed in Table 7.

Table 7. Chronic values for fish derived by Lassen et al., (2005)
Chemical abbreviation Fish ChVv (mg/L)
D4 0.058
D5 0.021
MM 0.062
MDM 0.028

Some evidence exists on the potential carcinogenity of D5 (U.S. EPA, 2003).

D4 is classified as R62 “possible risk of impaired fertility” and as R53 “may cause long-term
adverse effects in the aquatic environment” (Keml, 2004). D4 is also classified as a PBT/vPvB
substance and hence as a phase-out substance in the priority data base of the Swedish Chemicals
Inspectorate and as such not supposed to be used in any new chemical applications within Sweden.
MM is included on the OSPAR candidate list for dangerous substances.

10
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3 Production and use

Siloxanes are widely used over the world and D4, D5 and MM are chemicals of high production
volume within the European Union. Table 8 shows the main fields of application for siloxanes
within the Nordic countties.

Table 8. Fields of application of siloxanes in the Nordic countries (SPIN, 2005).

Field of application

D4 Fuel additives, Cleaning/washing agents, Impregnation materials, Adhesives,
Binding agents, Surface treatment, Construction materials, Paints, laquers and
varnishes, Fillers, Reprographic agents, Process regulators, Anti-set-off, Anti
adhesive agents

D5 Fuel additives, Surface treatment, Cleaning/washing agents, Fillers, Impregnation
material, Adhesives, Binding agents, Paints, laquers and varnishes, Reprographic
agents, Softeners, Surface active agents, Process regulators

D6 Surface treatment, Paint, laquers and varnishes

MDM, MD2M Paint, laguers and varnishes

In Sweden, there is limited use of MD2M, MDM and MM, and mote extensive use of D4, D5 and
D6 (Figure 1). The use of MD3M is however confidential (too few users). In the cosmetics
industry, the name cyclometicone is used for the cyclic dimethylsiloxanes. Examples of .product
categories are body lotion, hair styling products, creams, lipstick and deodorants.

90 ~
OD6

80 - mD5
70 - @mD4

60 -
50 -
40 +

Usage(tonnes)

30 +
20
10 - ! F
0
1999 2000 2001 2002 2003
Year

Figure 1. Swedish use of D4, D5, and D6 (SPIN, 2005)

11
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4 Previous measurements in the environment

Data on the occurrence of siloxanes in the environment are scarce. Table 9 shows examples on
previously detected concentrations of MM and D4 in the environment.

Table 9. Concentration levels of siloxanes in various matrices.
Country Location Matrix MM D4 Reference
Sweden Landfill Percolate water (ug/l) 2-106 1-2 Paxéus, 2000
Germany Landfill 1  Biogas (mg/m?) 1.04-1.31 7.97-8.84 Schweigkopfler & Niessner 1999
Germany Landfill 2  Biogas (mg/m?) 0.38-0.77 4.24-5.03 Schweigkopfler & Niessner 1999
Germany STP 1 Biogas (mg/m?) 0.05 6.40-6.98 Schweigkopfler & Niessner 1999
Germany STP 2 Biogas (mg/m?) 0.01 2.87-3.02 Schweigkopfler & Niessner 1999

In order to extend reference data, Table 10 shows results from previous measurements of poly-
dimethylsiloxanes found in the literature, even though the specific compounds were not specified.

Table 10. Concentration levels of polydimethylsiloxane in different matrices (HSDB, 2004)

Matrix Country Concentration
Surface water near sewage treatment plant Australia, Japan and USA, 1997 0.8-5 ug/I.
Surface water near industrial area Japan, 1997 2.8 -54.2 pg/1
Water from a sewage water treatment plant USA and Japan, 1997 Barely detected
Sludge Australia, Canada, Germany, Japan and USA, 20-50100 mg/kg

1997 dw

Sediment Australia, Germany, Japan and USA,1997 314 mg/kg dw
Fish 0.6-0.7 mg/kg

As part of an interdisciplinary field study (DBH: Dampness in buildings and health) indoor air
measurements in 400 Swedish homes has recently been carried out. The results for siloxanes from a
study of VOCs in air in children’s bedrooms are summarised in Table 11 (Schmidbauer, 2005).

Table 11. Concentration of siloxanes in indoor air in Sweden.
Siloxane Number of homes with Mean Min Max
siloxane detected (ng/m?3) (ng/m?3) (ng/m?3)

D5 250 9.7 0.5 79.4
D6 142 7.9 0.6 164
D4 73 9.0 0.6 51.2
D7 8 6.4 1.2 35.5
MD2M 5 20 5.3 73.2
MDM 2 7.4 2.5 12.3
MM 1 1.5 - -

D3 1 7.3 - -

12
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5 Sampling strategy and study sites

5.1 National

A national sampling strategy was developed in order to determine the environmental
concentrations of siloxanes and related substances in different environmental matrices in Sweden.
An additional aim of the sampling programme was to identify major emission sources as well as
important transport pathways. The sampling programme was therefore based on identified possible
emission sources and use of the chemicals as well as on the behaviour of the substances in the
environment. The programme included both measurements in background areas and close to
potential point sources. Measurements of diffuse pathways from the society including sewage
systems were also included. The programme is summarised in Table 12.

Table 12. National sampling strategy for siloxanes

Site Air Water Sediment Fish Sludge Total
Background

Rao 3 3
Various 3 3 6
Point sources

Stenungsund (industrial area) 3 3 3 3 12
Chemical production plant, Sundsvall 3 3 3 3 12
Diffuse sources

STP Henriksdal 1
STP Boras 1
STP Goéteborg 1 1
Stockholm 3 3
Total 39

Additionally 39 samples of human breast milk were analyzed.

5.2 Regional

Swedish county administrative boards have had the possibility during the sampling period to add
regional samples to the national sampling programme. Different counties have chosen different
strategies for their regional sampling scheme. One way of selecting has been to increase the number
of samples for substances connected to their environmental programmes i.e. substances that have
been regulated or included in the national priority database. Another strategy has been to choose
substances where environmental levels are expected to differ from national levels because of
intense use within the county ie. local industrial areas or because of geographic proximity to
European industrial areas.

Thirteen regional county administrative boards participated in the regional screening programme

with in total 99 additional samples consisting of 10 fish samples, 20 water samples, 17 sediment
samples and 52 sludge samples.

13
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6 Methods

6.1 Sampling

As a guideline for adequate and consistent sampling, a manual for the sampling personnel in the
national as well as the regional screening programmes was developed. Detailed instructions for
sampling, storing and transport were given. Sampling protocols for all sample types were included
in the manual. The overall aim of the sampling protocols was to:

1. Guide the personnel, responsible for sampling on how to avoid contamination of the samples

2. Ensure documentation of the sampling procedure, quality of the sample and environmental
and physical circumstances during the sampling.

All samples from the regional county administrative boards were sent to IVL Swedish
Environmental Research Institute for analysis.

6.1.1Air

Air samples were collected by pumping air through two adsorbent tubes in series containing

Tenax™. The airflow varied between 50 and 100 ml/min. The sampling duration was 2 hours. An
additional unexposed adsorbent tube was used as a field blank.

6.1.2 Water

Water samples wete collected with pre-heated (400°C) bottles fitted with aluminium foil lined screw
cap and stored in a refrigerator until analysed. A bottle with milli-Q water, which was exposed to
the surrounding environment during the sampling time, was used as a field blank.

6.1.3Sediment

Sediment samples from lakes or sites close to the coast were collected by means of a Kajak sampler.
The sediment core was sliced and transferred into pre-heated (400°C) glass jars fitted with
aluminium foil lined screw caps and stored in a refrigerator until analysed. A glass jar filled with
diatomaceous earth, which was exposed to the surrounding environment during the sampling time,
was used as a field blank.

The four marine sampling sites (O Gotlandsdjupet, O Oland, Norrkdpingsdjupet, O
Landsortsdjupet) were chosen from areas with continuous deposition of fine-grained sediment.
These sites were identified with hydroacoustic methods (shallow seismic, sub-bottom profiler and
chirp side-scan sonar). Prior to sampling, the bottom at the sampling site was inspected with a
submarine video camera. Furthermore, a sediment-core from the site was X-rayed with a sediment-
scanner (Cato et al. 2000) in order to detect unwanted physical disturbances as strong bioturbation,
anchoring, trawling, etc. Sites, which fulfilled the sedimentological demands set up, were then
sampled with a Gemini corer and the cores were sliced in vertical position with a core-cutter
onboard. Surface sediments (0-1 cm) from four cores taken at each site were mixed in order to
neutralise sediment inhomogenities. The samples collected were stored dark and frozen in pre-
cleaned and burned glass bottles.
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6.1.4 Sludge

The staff at the different treatment plants collected the sludge samples from the anaerobic
chambers. The sludge was transferred into pre heated (400°C) glass jars fitted with aluminium foil
lined screw caps and stored at 4°C or -18°C until analysed. A glass jar filled with diatomaceous
earth, which was exposed to the surrounding environment during the sampling time, was used as a
field blank.

6.1.5Fish

Fish were collected by means of fishing net, hoop net or fishing- rod, individually wrapped in
aluminium foil and stored in a freezer (-20°C). Later the fish were dissected and muscle samples
taken for analysis. Muscle samples from herring from background areas were directly supplied from
The Environmental Specimen Bank and the Museum of Natural History (A. Bignert and
Colleagues).

6.1.6 Breast milk

Human breast milk samples were provided by The University Hospital of Lund (Department of
Occupational and Environmental Medicine). The sampling strategy and methodology have been
described elsewhere (Appelgren 2005, in prep.).

The samples were primarily collected for analysis of phtalates. They were acidified with phosphoric
acid (1 M; 125 pl/ml) immediately after collection. The samples were stored in a freezer (-80°C)
and were transported to the IVL laboratory in Stockholm on dry ice. The obtained samples were
marked with numbers and carried no personal information or medical history.

6.2 Analysis

6.2.1 Analysis of sludge, sediment, breast milk and water

The samples were diluted with water and purged with a gas stream passing through an adsorbent
from which the analytes were thermally desorbed and analysed by GC-MS.

Approximately 2 g of wet sludge were diluted to 20 ml with MilliQQ water and homogenised with a
high frequency mixer (Polytron). Approximately 1 ml of the slurry was weighed in to the purge &
trap apparatus and diluted to 10 ml. 0.5 ml buffer solution (2M KoHPO,, 0.4M HCI, 80g Na;EDTA
2H,0 per litre) was added. Sediment was diluted in a similar way, but homogenised by shaking
only. Breast milk, 2 ml, was diluted to 5 ml with Milli Q watet.

The purge & trap apparatus for sludge, sediment, breast milk and waste water samples consisted of
a 25 ml graduated glass test tube with an adapter with one inlet for a Pasteur pipette extending to
the bottom of the tube and one side arm to which an empty adsorbent tube was connected using
flexible tubing (Viton). This tube acted as a short cooler and water trap. An adsorbent tube
containing 0.25 g Tenax T'A was connected to the empty tube, the Pasteur pipette was connected to
the purge gas (nitrogen, 50 ml/min) and the tube was immersed in a thermostatic water bath. An
electric fan facilitated ait cooling of the upper part of the apparatus. Samples were purged at 70°C
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for 20 min (analysis of MM) and for 2h (all other siloxanes). For low contaminated water samples a
gas washing bottle with glas frit gas inlet was used as purge vessel. Water volume was 60 - 80 ml,
the other conditions was the same as above.

The adsorbent tube was transferred to a thermal desorber (Unity, Markes) connected to a GC-MS
instrument (6890N, 5973N, Agilent). Prepurge time was 2 min, tube desorption time 5 min at
225°C, the trap was held at 3°C and heated at 32°C/s to 250°C. The desorbing flow was 30 ml/min
and the split flow 10 ml/min. The flow path temperature was 150 °C and it connected directly to
the GC-column, which was a CP-Sil 8CB 30m % 0.25 mm id, film thickness 0.5um (Varian). The
column temperature was 40°C for 3 min, programmed to 200°C at 12°C/min and to 260°C at
30°C/min. The catrier gas was helium held at constant pressure 10 psi measured at 40°C. The mass
detector was used in single ion recording mode.

500 mg each of D3, D4, D5, MM, MDM, MD2M, MD3M (Aldrich) and D6 (Gelest) were mixed in
a test tube. The chemicals were of 97% declared purity or better. 200 mg of the mixture were
dissolved in methanol and diluted to 25 ml. This made a stock solution of 1 mg/ml for each
component. This solution was further diluted with methanol. Different amounts of this solution
were added to 10 ml MilliQ) water and 0.5 ml buffer solution in the purge & trap apparatus and
analysed as samples. In this way a seven-point linear calibration curve was constructed and used for
quantification of the samples. The blank level and calibration was regularly checked by running
water blanks and one or more of the calibration solutions together with the samples.

Table 13. Retention times, quantification and supporting ions used
for analysis of siloxanes
RT, min Quant. Supp. Supp. Supp
lon ion 1 lon 2 ion 3
MM 4.28 147 148
D3 7.07 207 208
MDM 8.15 221 73
D4 10.04 281 282
MD2M 11.17 207 295 73
D5 12.41 355 267 73
RD3M 13.60 281 369 147 73
D6 14.71 341 429 325

6.2.2 Analysis of air samples

The adsorbent tubes were analyzed using the thermal desorber and GC-MS system described above
(6.2.1). Calibration was carried out using adsorbent tubes to which a small volume of siloxane
standard solution in methanol had been injected while a stream of nitrogen was flowing through the
tube.

6.2.3 Analysis of fish samples

Different methods for determination of D4 and D5 in biota are described in literature (Flassbeck et
al., 2001, Flassbeck et al. 2003, Kala et al. 1998, and Varaprath et al. 2000). However, none of the
described methods were using high resolution mass spectrometry for quantification. Due to the
ubiquity of the cyclic siloxanes great care was given to reduce the risk for contamination of the
samples with siloxanes through direct contact with the lab staff, the equipment used for sample
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storage, preparation, and extraction. To avoid evaporation loss of the volatile siloxanes and to
reduce the contamination risk, a very short and comprehensive sample preparation and
quantification method was developed and validated.

Typically the sample material was thawed and homogenised with a household mixer. A 0.30 g
aliquot of the sample was mixed thoroughly with 1 mL n-hexane on a whirl mixer for 5 min. The
mixture was separated by centrifugation at 10000 rpm and the clear solution was carefully removed
with a Pasteur pipette and transferred without any further treatment into a GC-MS vial. There was
no significant difference in the results from sample extracts which were dried with sodium sulfate
according to the procedure published by Dow Corning (Varaprath et al., 2000) and the results from
undried extracts.

For method testing and calibration a solution was prepared containing D3, D4, D5, D6, MM,
MDM, MD2M, and MD3M at concentrations of about 3 ng/pL and about 30 ng/puL in n-hexane.

The sample extracts were analysed on a GC-HRMS system (GC: 6890 Agilent, MS: Micromass
Ultra Autospec) using the following parameters: Gas chromatograph: Splitless injection (injector
temp: 200°C), Helium as carrier gas (1 mL/min; constant flow), 25mX0.2mmx0.11um Agilent
Ultra2 capillaty; Temperature program: 35°C, 3min, 7°/min, 130°C, 0 min, 30°/min, 325° C, 5 min.
Interface temperature: 250 ° C. Mass spectrometer: Ion soutce temperature: 200° C; Electron
impact mode with accelerating voltage 8000 V, Resolution: 10000 at 5 %; Single ion monitoring
mode acquiting the following masses (m/z): 147.0661 (MM), 207.0329 (D3), 221.0849 (MDM),
281.0517 (D4), 295.1037 (MD2M), 355.0705 (D5), 369.1225.

Before and after a series of 10 samples including a complete method blank the calibration solution

was injected in 2 parallels. Quantification was performed as external standard quantification.
Analysis of biota was done by NILU, Norwegian Institute for Air Research, Kjeller, Norge.
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7 Results and discussion

All individual results are given in Appendix 1, Tables A3, A4 and A5.

7.1 National programme

7.1.1Sludge

Sludge from the three large municipal sewage treatment plants (STPs) in Stockholm, (Henriksdal),
Gothenburg (Ryaverken) and Boris (Gisslésa) showed a similar pattern of siloxanes. D5
dominated with concentrations in the range 10 000 to 22 000 ng/g DW. D6 and D4 followed with
concentrations close to 3000 and 300 ng/g DW, respectively. The concentrations of the linear
analogues were considerably lower: MM and MDM <2 ng/g DW, MD2M 8-16 ng/g DW and
MD3M 24-46 ng/g DW.

The concentrations as well as the distribution among the measured siloxanes are illustrated below
(Figure 5) where also the concentrations found in sludge samples from the regional programs are
given.

7.1.2Air

The results from analysis of siloxanes in air are presented in Figure 2.

The background samples from Rao, which were all taken in November 2004, showed great
variations in the concentrations; it was 6 times higher during the last occasion. The concentrations
during this period were higher compared to the samples collected both at point sources and in the
urban area. Back trajectories using the HYSPLIT model (NOAA, 2005), which indicate the origin
of the air masses, could not explain the observed concentration differences at Ra6. Contamination
of the sample can not be ruled out. The samples collected close the first point soutce, Stenungsund
show somewhat elevated concentrations compared to two of the background samples as well as to
the second point source Stockvik . Concentrations in the urban area (Stockholm) were in the same
order of magnitude as the concentrations at the background site and in Stockvik.

The siloxane that occurred in the highest concentration in most of the samples was D4, the most
volatile of the measured cyclic siloxanes. The most volatile linear siloxane, MM, was detected in all
three samples from Stenungsund and in the last sample from the background site, but not in the
other samples.

18



Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

700
background Y
600 - point source I D5
[ D6
I MM
500 -
(3]
E
£ 400 A
a urban
2 300 +
g
g
8 200 -
c
<)
o
100 + I
0 -
- P D SNV VL ) N WD
P RIS R e X o o
&\Qg 0(\%6 \)QQ(’ 6\00 %’\00 5’\00 ¥ oc?‘x\ o“‘\
o g ot T g
Figure 2. Measured concentrations of siloxanes in air, within the national programme.
7.1.3Fish

IVL rapport B1643

No siloxanes were detected in the muscle samples from different species of fish. The obtained
limits of detection (LOD) are shown in Table 14.

Table 14. LOD of siloxanes in fish muscle

Siloxane LOD, ng/g ww
D4 5

D5 5

D6 5

MM 0.4

MDM 0.3
MD2M 0.4
MD3M 0.5
7.1.4\Water

Only two of the six water samples from the national sampling programme, which were all collected
at the point sources, showed detectable concentrations of siloxanes, and in each case only one
single substance was detected. D6 was found in a concentration of 0.04 pg/L in the sutface water
sample from the industrialised area in Stenungsund and MM was detected (0.0006 pg/L) in

outgoing sewage water from the Stockvik industrial site.
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7.1.5Sediment

No cyclic siloxanes were detected in any of the sediment samples analysed within the national
programme. Linear siloxanes were detected in two samples, from the bay of Sundsvall outside
Stockvik industrial area. MD2M was detected in one of the deeper sediments (2-7 cm) in a
concentration of 0.9 ng/g dw and MD3M was detected in both deeper sediment samples from this
area in concentrations of 1.7 and 0.7 ng/g dw respectively.

7.1.6 Breast milk

One or more of the cyclic siloxanes, D4, D5 and D6, was found in 11 out of 49 human breast milk
samples. The results are illustrated in Figure 3. The maximum concentration of D4 was 10 ug/1, of
D5 4.5 ug/l and of D6 4.8 pg/1. Trace amounts of linear siloxanes were found in 6 of the samples,
however all concentrations were below 0.04 pg/1.
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Figure 3. Concentrations of D4, D5 and D6 (ug/]) in breast milk. The samples are sorted in decteasing

order of concentration. Results for sample 12-39 are below the quantification limit. The bars to
the right illustrate the quantification limits.

7.2 Regional programme

7.2.1Sludge

An overview of concentrations of siloxanes in the sludge samples from the regional screening is
illustrated in "box plots" in Figure 4. The results from the three STPs in the national programme
are also included in the plots. The concentrations in sludge from the different STPs are graphically
illustrated in Figure 5.
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There was a great variation in the concentrations in the sludges from the different STPs. D5 and
D6 were detected in all 52 sludge samples except in one industrial sludge from Olofstrém. The
sample from Fagersta STP, Botlinge, showed the highest concentrations, D5, 54 000 ng/g DW and
D6, 8 400 ng/g DW which were substantially higher than in the sludges from the large STPs in
Stockholm, Géteborg and Bords.. The lowest concentrations (D5 54 ng/g DW and D6 37 ng/g
DW) were found in a sample from Hirjedalen, Bjornrike STP, that also had the highest dry weight
(69% DW) of all the samples. It is possible that siloxanes had been lost in the drying procedure.
The sample with next lowest concentrations (Flen STP, D5 570 ng/g DW, D6 170 ng/g DW) was
not exceptionally dry (28% DW)

D4 was detected in 34 of the samples. The concentration range was 130 - 2300 ng/g DW.
Concentrations of D4 higher than 1000 ng/g DW was found in the samples from Kristianstad,
Gnesta, and Lidkoping.

The concentrations of the linear analogues were, as in the national programme, substantially lower:
MM was found in only three samples with a maximum of 8 ng/g DW, MDM in 12 samples with a
maximum of 22 ng/g DW. MD2M was in the range <0.5 to 37 and MD3M <0.5 to 160 ng/g DW.

MD3M - 004—.—00000
MD2M e #—.—hoo
o |+l

MM A .
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D5 - . e =~
D4 - e - -

1 10 100 1000 10000

Figure 4. Concentrations of siloxanes (ng/g DW, logatitmic scale) in sludge from all municipal STPs.
The lower and upper boundaries of the box represent the 25- and 75-percentiles, the line
within the box is the median concentration. The whiskers represent the 10- and 90-percentiles,
and the dots are individual results outside this range.
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A summary of the siloxane concentrations found in the 54 sludge samples from municipal STPs
(national and regional programme) is given in Table 15.

The concentration of D5 found in sludge could be compared to the concentrations of some other
widespread organic contaminants without implying any similarities in their effects. In a recent study
concerning sludge from 20 Swedish STPs, di-(ethylhexyl)-phthalate (DEHP) averaged to 49 000
and 4-nonylphenol to 9 000 ng/g DW (Bignert and Remberger, 2005). In another study including
23 Swedish STPs the average concentration of 4-nonylphenol was 15 000 ng/g DW (Remberger et
al., 2004). Thus, the concentration level of D5 found in the present study is similar to that for 4-
nonylphenol and somewhat lower than that for DEHP. Siloxanes may therefore be added to the list
of organic pollutants that make it problematic to use municipal sewage sludge in a sustainable way, i
e as a source of nutrients in agriculture.

Table 15. Summary of siloxane concentrations found in sludge from the 54 municipal STPs in the
national and regional programmes.

Siloxan Detected in Median conc. Average conc. Maximum conc.

e number of samples ng/g DW ng/g DW ng/g DW

D4 37 310 390 2300

D5 54 9500 11000 54000

D6 54 1300 1500 8400

MM 3 5 5 8

MDM 12 5 7 37

MD2M 46 7 9 37

MD3M 44 15 24 160
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Figure 5. Concentrations of siloxanes in sludge from municipal STPs, ng/g DW. Please note the
different concentration scales in the left and right parts of the figure.
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7.2.2\Water

Four samples of influent water to municipal STPs were included in the regional program. D5 was
found in three of the samples in concentrations from 1.1 pg/L (Gislaved) to 0.1 pg/L. The limit of
detection was 0.04 pg/L. D6 was like D5 highest in Gislaved (0.27 pg/L) and 0.06-0.08 ug/L in the
other influents. In the 12 effluent water samples from municipal STPs D5 was found in one
(Gislaved, 0.051 ug/L) and D6 in five. The concentration of D6 was highest in Gislaved (0.23
ug/L) and 0.05-0.08 pg/L in the remaining three effluents. The concentrations of D5 and D6 in the
industrial effluent sample from a pulp and paper production plant were 0.059 and 0.15 pg/L
respectively. D4 was not found in any of the water samples.

In percolate waters from landfills detectable concentrations of MM (0.058 and 0.0015 pg/L) were
found, while no cyclic siloxanes were detected. MM was also found in one effluent from a

municipal STP (Arvika STP 0,0098 pg/L. MM was the only linear siloxane detected. in the water
samples.

7.2.3Sediment

The siloxanes D5, D6, MD2M and MD3M were found in sediments from Himmerfjirden,
Botkyrka in the concentrations 190, 51, 1.2 and 0.44 ng/g DW respectively.

In lake Vinern, D5, D6 and MD3M occured in sediment from Asjorden (36, 200, 0.45 ng/g DW
respectively) and MD2M (0,3 ng/g DW) in sediment from Kattfjorden.

7.2.4Biota

No siloxanes were detected in biotic samples, which were all muscle samples from different species
of fish. The obtained limits of detection (LOD) are shown in Table 14 above.
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8 Conclusions

D4, which is classified as a phase out substance was found in 37 out of 54 municipal sludge samples
in concentrations from 130 to 2 300 ng/g DW and in various air samples in concentrations up to
300 ng/m?3. D4 was not found in any of the water, sediment or fish samples.

D5 was the dominating siloxane in most samples. It was found in all sludge samples from municipal
treatment plants. The average concentration was 11 000 ng/g DW.

MM, which is on the OSPAR candidate list for dangerous substances, was found in leachate water
from landfills and in low concentrations in air in the Stenungsund chemical industrial area.

Siloxanes were not found in biota (fish muscle).

9 Acknowledgements

Thanks to all staff at the county administrative boards and different municipalities that have
contributed to the sampling. Especially thanks to Anders Bignert, NRM, and staff at potential point
source industry for contributing samples to the national programme. The study was financed by
Environmental Monitoring at Swedish Environmental Protection Agency.

25



Resultat fran svenska screeningprogrammet 2004 IVL rapport B1643
Subreport 4: Siloxanes

10 References

Andersson, J. 2004. Teoretisk férstudie till screening av miljégifter i Skane 2004. M Sc. Thesis.
Department of Ecology, University of Lund. In Swedish

Appelgren, M., Bensryd, 1., Berglund, M., Calafat, A., Falk Filipsson, A., Hanberg, A., Hakansson,
H., Hogberg, J., Jansson, B., Remberger, M., Skerfving, S. (2005) Phthalates and their
metabolites in human breast milk, blood and urine as measures for monitoring exposure in
human risk groups. Institute of Environmental Medicine, Karolinska Institutet, Box 210,
SE-171 77 Stockholm, Sweden

Bignert, A.., Remberger, M. (2005). Utvirdering av analyser av dmnen prioriterade inom
vattendirektivet och direktiv 76/464/EEG i miljéprover. Preliminir sakrapport
Naturhistoriska Riksmuseet.

Cato, I, Rindby, A., Rudolfsson, J., 2000: Unik sedimentscanner utvecklad. Geologiskt forum 25,
13-15. In Swedish

Flassbeck, D., Pfleiderer, B., Grumping, R., Hirner, A.V., 2001 Determination of low molecular
weight silicones in plasma and blood of women after exposure to silicone breast implants by
GC/MS, Analytical Chemistry 73, pp. 606-611.

Flassbeck, D., Pfleiderer, B., Klemens, P., Heumann, K.G., Eltze, E., Hirner, A.V., 2003.
Determination of siloxanes, silicon, and platinum in tissues of women with silicone gel-filled
implants, Analytical and Bioanalytical Chemistry 375, pp. 356-362.

Hurd, C. B. 1946. Siloxanes. 1. The specific volume and viscosity in relation to temperature and
constitution. ] Am Chem Soc 68:364.

Durham, J. .2004. Non —Regulated Study: Method development and preliminary assessment of the
hydrolysis kinetics of Octamethylcyclotetrasiloxane (ID4) according to the principles of
OECD. Dow Corning Corporation. Health & Environmental Sciences. Final Report HES
Study no: 9931-102

HSDB 2004. Hazardous Substance Data Base. U.S. National Library of Medicine
http://www.toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?’HSDB .2004-02-10 till 2004-04-20

Kala, S.V., Lykissa, E.D., Neely M. W., Lieberman, M.W. 1998. American journal of pathology,
152(3) 645-649.

KemI.2004.Klassificeringslistan.http:/ /www.kemi.se/Kemi/Kategorier/Databaser/Klassificeringsli
stan/amne.cfm?id=602-077-00-1. 2004-02-12 till 2004-04-20

Loh, C., Johansson, V., Ivarsson, P. 2003. Utredning av dmnen infor screening 2004.
EnviroPlanning Rapport 1003-01/10/01/rap001. In Swedish

26



Resultat fran svenska screeningprogrammet 2004 IVL rapport B1643
Subreport 4: Siloxanes

Mackay, D., Di Guardo, A., Paterson, S:, Cowan, C.E. 1996. Evaluating the environmental
fate of a variety of types of chemicals using the EQC model. Environ. Toxicol. Chem. Vol.
15 pp 1627-1637

Mackay, D. 2001. Multimedia Environmental Models: The Fugacity Approach, CRC Boca Raton,
FL, USA

Meylan, W. 1999. EPIWIN x3.04 [computer program: US EPA Version for Windows], Syracuse
Research Corporation, Syracuse, NY, US.
http://www.epa.gov/oppt/exposure/docs/episuitedLhtm (June 13, 2005)

Paxéus, N. 2000. Organic Compounds in Municipal Landfill Leachates. Water Science and
Technology 42: 323-333.

Remberger, M., Kaj, L., Palm, A., Sternbeck, J., Kvernes, E., Brorstrém-Lundén, E., (2004)
Screening tertiary butylphenols, methylphenols, and long-chain alkylphenols in the Swedish
environment IVL Rapport B1594

NOAA (2005) The NOAA ARL HYSPLIT model.
http://www.atl.noaa.gov/ready/hysplit4.html

OSPAR. 2005. OSPAR List of Chemicals for Priority Action - Replaced OSPAR Annex 2 from
June 2002, www.ospar.org, March, 2005.

Schmidbauer, Norbert , 2005, NILU (Norweigian Institute for Air Research). Personal
communication.

Schweigkopfler, M. and Niessner, R.1999. Determination of Silxanes and VOC In Landfill Gas and
Sewage Gas by Canister Sampling and GC-MS/AES Analysis. Environ. Science and
Technology. 1999 33:3680-3685.

SPIN, 2005. Substances for Preparation in Nordic Countries. Chemical Substance Database.
Auvailable at: http://www.spin2000.net/spin.html Aug, 2005

SRC, 2005. Syracuse Research Corporation’s Interactive PhysProp Database Demo. Available at
http://www.sytres.com/esc/physdemo.htm, 30 June, 2005

UNEDP. 2005. Stockholm Convention on Persistent Organic Pollutants (POPs)
http://www.pops.int/

US EPA. 2003. Siloxane D5 in Drycleaning Applications.Fact Sheet
Can be found at: http://www.epa.gov/dfe/pubs/garment/d5fs.pdf)

Varaprath, S., Seaton, M., McNett, D., Cao, L., Plotzke, K.P., 2000. Quantitative determination of
octamethylcyclotetrasiloxane (D-4) in extracts of biological matrices by gas chromatography-
mass spectrometry, International Journal of Environmental Analytical Chemistry 77, pp. 203-
219.

27



IVL rapport B1643

- uouwljes Bloiq \AGQ [leAspuns [lenspuns 2S07-dIN
- Buuiay  elo01q Aeq |reAspuns |lenspuns TSOv-4IN
- Buuiay onjeq  eloiq Aeq |reAspuns |lenspuns 0S0-4IN
_ sajiuaanl ‘inodjp3  el0I1q punsBunue1s GSO¥-dIN
- solew ‘1nodje3  eloIq punsbunuals S0v-4IN
- sajewsay) ‘nodje3  el0I1q punsbunuals €S0v-4IN
- CLYESCT L209tv¥9 T3 J181em punsBunusls Z88E-dN
- TSO0V9CT 09/29%19 /2a J131em punsBunusis 088E-dIN
- SESYICT VAZAS I a%°] TV J131em punsBunusis 8/8€-dIN
c'lc CLYESCT L209%V9 13 pas punsbunusis 9/8€-dIN
TT€ TSOV9CT 09/29%19 ,d pas punsbunusis /8E€-dIN
c'lc SESYICT VA4S 4%°] v pas punsbunusis ¢/.8E-dN
- 80-2¢T-¥002 ny punsBunuals 0
B B _ S92J4Nnos o
60-TT-+00Z Iy punsBunusis juiod
- 80-TT-¥002 ny punsbunuals |ennualod
SV w€G .6E.TT wlZ 2T oLS ZT-TT-€00¢ Buuisy onreq  eloiq Hospuen TY9e-diN
€c €0x0EC {EVxG9 T0-0T-€00¢ Bunusy onreq  elolq qanpisrexssbuy or9e-dIN
LT .8T .S ST wlV V0 LS 9T-60-€002 Buuiay  elolq uspe|4'A 6€9E-dN
99 0SS29T 66ESEV9 TOO0-120 NS Yrdap WeLT * W 2-0 pas 18dn(psBuidg>iioN ¢S/.E-dN
€8 v,.€.09T 80€..29 89£0-70 NOS Yidap w./ ‘wd Z-0 pas pueig O TSZE-dN
S'6 662,691 S089T¢C9 8S00-70 N9S ‘yidsp w TZT ‘Wd Z2-0 pas 12dnlpspuepos Q 0G.e-dIN
- 0€-TT-¥00c Ny ogy
- £2-TT-¥002 Iy oy punoJb
- 9T-TT-¥00Z ny ory ->oeg
(@6)M1/Ma 0614 A 0614 X @a1ep buidwes S810N XLI1e aus Ao @i sldwes| Aiobare)d

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

(er019) biam pidi| = M7 °

(abpn|s ‘swipas) 1yblam AIp = M@ “Sauexo|is Jo Buluasaids [euolleu Joy 1sl| ajdwes T v a|gel

s3nsax pue uondmosop orduwreg 1 xipuaddy



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

fedidiunw pue eLaspul

8'82 ST-2T-7002 ‘uonesauioul ‘Bulues|d oiq abpn|s d1S 19x18AeAY Binquaylon  798e-dIN
‘wayd ‘yosw ‘€89 0z9 a'd
uoneJauIdul ‘ayeyoes|
llypue| ‘samAnoe Bulyisuy
. — ‘Apune| ‘esnoysaiybnels oBonIS esolsse selo ~
v'ze ¥2-TT-7002 ‘sousnpul -oydesp 20PN dLS eso|ssen glog  06LE-dN
‘-311xa1 ‘Bulues)d oiq
pue wayd ‘d8w ‘05286 a°d
10edwli
9'82 9T-TT-700Z [euisnpul Jofew oN “Buiuesp abpnis dLS [eps)uuaH wioyo01s  092€-dIN
olg‘wiayd ‘yossw ‘ed 000002
- £0-2T-¥002 Ay 2 uelebs|ensyipnH wioyx201s
_ 20-2T-¥002 BI\vA Z Cmu—mww__m>wv_=u31 wijoyxo01s Sa2JNno0s
- 8T-TT-700Z Iy z uejels|eas)ipnH wioy001s asnyia
- 8/TT8ST  T69¥T69 T2-0T-¥002 waidpal Js1em  MIAND01S 3pIsINo Aeg IleAspuns — OT9E-dIN
eale
- 2Z0T¥00Z £ 10108) U0 jlom wioly Jorem  2VEM  IMVI0IS [9GON-0DY IleAspuns  €T9E-dIN
- 22-0T-v002 wenye  larem dl [9ouedx3 IleASPUNS  ZTOE-YW
*A)001S |[9QON-0Z)Y
¥'0€ OVET8ST  Y0SST69 T2-0T-7002 wod /-z  PIS Z MIND01S apIsino Aeq lleAspuns  #09€-HIN
(ol 44 OVET8ST  Y0SST69 T2-0T-7002 wd z-0  PIS Z MIND01S apIsIno Aeq lleAspuns  €09€-HIN
9'EY €8Y18ST 1228169 T2-0T-7002 wo /-z  PasS T YIA001S apIsino Aeq IleAspuns  TO9E-dIN
eIy €8Y18ST 1228169 T2-0T-7002 wo z-0  PasS T MIA001S apIsino Aeq IleAspuns  009€-dIN
- ay MIAN201S
) ~ - " IASI90: S$32JN0s
92-T0-5002 I\ MIAN201S juiod
- ¥0-TT-¥002 Iy MIAN201S lennusiod
(9%6)M1/Ma 0614 A 0614 X @1ep buidwes S810N XLI1en a1s A1) @i s dwes| Aiobare)
‘JUoD 'T V 9lqel

29



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Siloxanes

Subreport 4

€.2 62-60-002 0lq ‘wayd ‘yosw 006SS pa1sabip abpnis (A1re@) "pur ““uniy d1S us)Ingo punsialsQ| Z.lve-dN
(suononuisul Buiduwes
8T €T1-v0-002 olq ‘wayd ‘yosaw 0009T Arewd abpn|s| 01 Buipioooe 10U UOSESS 1SLIN0Y dl1s a1y aly| 69ve-dIN
Buunp uaxel sjdwes) ‘unpy
91T 12-0T-¥00Z o1q‘wayd*ydsw 00042 Arewind abpnis ‘pur-uniy dlS punswons punswoans| Gc2oe-diN
8'8¢2 6T1-0T-¥002 uoneipAyag Arewnd abpni|s uni dlS JawwesanQ epunbey| 985e-dN
- puepwer
v ET 6T-0T-%002 olq ‘wayd ‘yosw 009¢€ Arewnd abpn|s ‘put “uniy d1S sJojouwssiH woxouy|  ¥.SE-dN
(suononusul Buiduwes
YALVA T12-90-+002 weyd ‘yosw seee Arewnd abpnis| 01 Buipioooe Jou uosess 1sLNO1 dLs juulolg usrepaligH| 0Z¥e-dN
Buunp uaxel sjdwes ) unpy
S'0T 6T-0T-¥00Z olg ‘yosw 008T Arewd abpn|s ‘pul “'uniy dlS 83drig axdeid| 6T9E-dIN
26T TO-TT-002 1sodwod ‘uonespAysp ‘yossw Arewnd abpn|s ‘uniy d1S uadInAN Biag| 289c-dIN
0ze €T-0T-¥002 abpnis dl1S us)inpues usinpues|  GSSE-HIN
9°9¢ ,0-¢T-¥00Z abpn|s dlS sueA|sssay IlensYIpnNH|  9¥8E-dIN
Baoge|nen
6°6T Z1-0T-¥002 abpni|s dLS uaxoeqang |9INeD| 67SE-HIN
9vT 02-0T-¥002 abpn|s dlS seujjog seujlod| +8SE-dN
- T0-0T-¥002 ysy uolsuefuap BION| 00SE-dN
6T°'S €0-0T-¥00¢Z 93e|| juswIipas uolsuelusp BIOAN| 961VE-dN
L0 90-0T-002 wayd ‘yoaw 00§ paisabip abpn|s dls ueluap BION| GESE-HUN
62 21-0T-7002 abpn|s aAnoe ‘uoisuadsns 000V paysabip abpn|s elsiabe4 abueliog| ovSe-dIN euiejed
124 62-60-7002 abpnis aAnde ‘uolsuadsns 000.T paisabip abpni|s 0qA1 BISOAY| 8/¥E-HIN
- 62-60-7002 ysy uabuiseg elsoAY|  TOSE-dIN
1 0-0T-77002 He|| uswiIpas uabuiseg BISOAY| 861E-HN
8'8T 62-60-7002C uofyeulwid-N yum abpnjs annoe 00€0T abpns d1s Biogsanjos Biogsanios| /8rE-dIN
v'ST 90-0T-¥00¢Z ‘yoswwayd ‘oiq 000ST abpn|s d1S Agauuoy Agsuuod| TegE-HIN
- punoibxoeq 191em llypue| Boxs|abuy Agauuoy| 8e£5e-dIN
- 90-0T-¥002 areyoes)| layem liypue| Boxs|abuy Agsuuoy| €ege-dIN
abunia|g
€8z 90-0T-¥002 abpnis JeuBenuosiad oAjOA wQNsol0|  62SE-UN
LvT 20-0T-¥002 ‘yoswi-dsns 1sod wasyo‘oiq 0000% abpn|s d1S uawjoyoy euosiey|  LESE-HN
192 82-60-7002 yoaw ‘wiayd ‘abpnis annoe 006€ abpn|s dlS wnuQn uweyspey |  89ve-dN
- €2-60-7002 a1eyoes| layem llypue] wnUIQn uweyspey |  Z9re-dn
(%6) at
oyep Bulldwe uawieali ad so10 X1aye uoljew.ojul all )] A Auno
Mmismal 2¥eP bun S (d1s) ¥ yeast| (dis) 10N ¥en 1y Jul 9US HS W[ 5 dwes Junon

(e101g) wbiam pidil = A7 " (8bpn|s ‘wuawipas) 1ybiam Alp = \\d "Sauexo|IS J0 buluaalids |euolbau Joj 1s1| ajdwes ¢ v a|jqel

30



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

,°8T 92-0T-7002 abpn|s dLS dioisied dioysiad| €z9€-4N
8'eec 22-60-7002 abpn|s dl1s epunjols OwleN| 9Sre-dHIN
T'9¢ 12-60-7002 o_,_h_w_mwmwﬁch_ abpn|s d1s Aqiex puni| vove-dN
2z 62-60-7002 abpnis op 19 49nenRPUNT rUODBSPUET|  68TE-HIN
z'81 S0-0T-¥002 abpni|s dLS WOoJ) uoneuILIEIUOD BUEBXO|IS 3]qISSOd dlS peisuensuy|  peisuensud|  pTSE-HIN
T 6T-0T-7002 Japunol4 usy uolsrewweH|  peisuensuy| T89E-dIN
T 6T-0T-700Z jusWIpas uolsrewwen|  peisuensuy| 229€-d4IN SURAS
TI ST-0T-7002 Japunoj4 yst €TE ¥ 2T-GT6 85 GG 1seop|  BuogbuisieH| 80LE-dN
ey €0-TT-¥002 uawiIpas S92 v 2T-0TT 65 SS 1seop|  BuogbuisieH| 90Z€-dN
sz 22-60-7002 abpns dls BioqBuisjaH|  Biaogbuis|aH|  6SYE-HIN
TT 6T-0T-7002 yosad ysty uolson| ellowolg| 289e-dn
89°9 6T-0T-7002 uuswIpas uolson| elQwold| 629g-d4N
1°Se 82-60-7002 abpn|s dls ®ejiowoig ellQwoig| 99ve-dn
Lee 12-0T-7002 uaidioay jusWIpas uewd JOo YINON|  uweysieqsQ| L2Z9e-dIN
- ¥2-TT-7002 usnju| Joyem dLS WnasiIA paysUNH|  #08E-dIN
SvT ¥2-1T-¥002 abpni|s dLS WnIssiIA paysUNH| 26/€-dIN
- ¥2-TT-7002 wen|ya Jarem dlS WniasiA paysHUNH| S08E -HIN
585 ¥2-TT-7002 uaididay usWIpas WINJasIIA paysUNH| 86.E-dIN Jewey
- ¥2-TT-7002 wsnpug Jayem dLS paysunH paysUNH| OT8E-dIN
- ¥2-TT-7002 weniy3 Jayem dLS paysunH paysHUNH| 608E-HIN
88T ¥2-TT-7002 abpn|s dlS paysynH paysUNH|  66.E-dIN
e ¥2-TT-7002 uaWIpas uabuliny paysHUNH| 008E-dIN
- ¥2-TT-¥002 wen|ys Jeyem dlS oigspue] epueIaA|  808E-dIN
- ¥2-TT-¥002 jusnyul Jayem dLS oigspue BPUBBA| L08E -dIN
.8°€ ¥2-TT-7002 abpni|s dls oigspue] BPUBRBA| 208€E -dIN
8'ce ¥2-TT-v002 juswWIpas uaoegalddoio epuenaA| €08€ -4 | Buidoduor
- juanpul l191eM dlS speAne|sio paneIsio|  TELE-HN
- juan|ya J191em d1S spaAe|sI9 pane|sI9| ge/€ -dN
59T abpni|s dLS spane|siD panelsI9| €€L€ -dIN
>>._\A\n,mm s1ep bundwes cmmm_uwwww (d1s) od S10N XL uonew.IOUI SIS aus Auo m_aEm_w_ Aunod
uo) "¢ Vv 9|qel

31



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

0lq ‘wayd ‘yosw 60T9T weniy3 Jarem op d1S 19diopesi4| uweysunsuy| TE9ES-HIN
6°6¢| 8¢/9¢-0T-¥00¢ olg ‘wayd ‘yssw 60T9T paisabiq abpn|s “uniy dlS 1adiopreysi4| uweyaunsud| 6z29c-dIN
ST 6T-0T-¥002 019 ‘wayd ‘yosw S00Y Arewd abpnys op d41S aIevs persies | zage-um
- 61-01-¥00C 01q ‘wiayd ‘yosw S0ot BUELIITE J81eM “pui BuiAren -uniy dlS ares peispey| 08Se-dN
T'eT 0€-60-77002C 1uswipas o'p| uspJolmey ‘uisuep osewweH| t0oSe-diN
- 0£-60-7002 yosad ust e Lo_.%oc _,.ww_w __Hmmﬁwm%mwm__m_ﬂ_,_m uspJofjney| ‘ussueA QrewweH| 20Ge-yn| PUBILMEA
3 0€-60-v002 uoJad usy o'p| uspiolisy ‘ulsuen swnio| 90Ge-dN
6'8T 0€-60-7700¢C uswipas SN09SIA ..U::Wﬂ_mmummﬁmﬂm uspJofjsy ‘ursuen swni9|  zZose-dN
- 20-TT-¥002 olg ‘wayd ‘ysaw 00S6T waniy3 Ja1eM o'p d1S MIA eIAY  TTZE-4N
SYT 20-TT-¥002 0Iq ‘wayod ‘yoaw 00S6T pa1sabia abpnis ‘pur BuiAren “unpy d1S MIA ejInY|  602e-4IN
56T €T-0T-¥00Z| PuepaM ‘01q‘Wayd ‘yoaw 000Z pa1sabig abpnis dLS JaxeBuIn 1oebuIn|  s5GE-dIN
€l2 €T-0T-¥00¢ puepam ‘wayd ‘yosw 00TV paisabia abpn|s ‘pul [ealuyosl ‘fediwayd ‘"uniy dlS peseyubep esoll| €G9Ge-4HIN
8'ST olg‘wayd ‘yosw 00052 Arewnd abpn|s ‘unpy dls seubuens seubuens| zzse-dn
€c ,2-0T-¥00c puepam ‘yosw 000c¢T pa1saebig abpnis| . me.m.\s wmmooﬂ_a ou) dlS punsg|ax0 punsQaxo| L£9e-dN
pul [eslueydsW ‘unogJtey ‘gyss
v've 01 “weyp *yosw 00Gpy|  omEISudu! abpnis dlS BUIdOYAN BuidosiAN| 02se-am| puejuew
1ydossiy Copos
zLT 02-0T-002 01g‘wayd ‘yosw 000Z€ Arewiid abpnis ..ncwwuwﬂwww_@wh m_wuw__w_m dlS wjoysuurey |  woysuLrey| 8.5e-dIN
s0e 8T-0T-¥00Z| PUBRSM "0Iq‘Wayd‘yosW £9/15 pe1sebla abpnis mc_c_mgo;m M_SE . “(sauexols diseumsipis3|  eumsiyisa| 89GE-dN &
1urejuod Ajgissod) Jaremwiols
8T 6T-0T-¥002 wayd ‘yossw 002s paisabia abpn|s ‘pul [ealuydsa] ‘-wayd dls eisaug esaus| 92Ge-dN
8'/¢ TT-0T-¥002 [01q*wayd ‘yossw 0020T Arewd abpn|s g9 dlS us|4 uald| TSGE-uW
- 22-L,0-¥002 yoJad usi uleneAud 1S aflenapos| TSYE-UN
GL°€ T0-60-%7002 uswipss €6/.8GT:A €T95959:X ulaneAaus 1s allenopos| 8yieE-dN
- T0-60-7002 yosad yst uspJefiiswwiH Bfnod|  0Sre-diN wioy
v've T0-60-%7002 juswipas T2O0T9T:A 826¥59 :X uapJeljiswwiH eonpog| evve-dn -3001S
SEZ| 1 o00-0008 m_QEMM\A%%x% abpnis 19319ASPIBIHsWIWIH euonog|  Z8re-uN
- weniyg larem 19349AnspaelswiwiH eipog|  08ve-dIN
8'GT 22-60-7002 wejs dlS pelsA PeIsSA| €SveE-dN
TT 22-01-%002 yaiad ysy uswiwepspAielols dioisiad| 229€-d4N aues
99°6 2¢-0T-7002 juswipss uswiwepspAielols dioisiad| 029€-dN
>>._\A\n,mm a1ep bundures (d18) 3usunesty (d1s) ad S210N X11eN uoneWLIOU! BUS aus Auo m_aEm_w_ Aunod
oD "¢ v s|qel



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

L'CT T2-0T-¥00C juawipas uaxoy Buidoduin| sg89e-HN
9.2 60-T1-¥002 abpnis d1s Buidoyur Buidoduri|  6zLe-UIN %
3 60-TT-00C layem d1s Buidoxur Buidodur]| 8z.e-dN|  puepob
S9°L 62-0T-7002 juswipas uaIS Buedsuld| £89e-4N -191sQ
- 12-0T-%00¢ l191em d1s sbBuedsuiS Buedsuiq| ge9ge-dIN
V'S 92-01-%002 abpn|s d1s sbuedsuiS Buedsuiq| ££9g-dIN
[Aer4 62-60-77002 wiayo ‘yoaw 0000T obpn|s op dls rewy rewy| 9/ve-dIN
. sdoys >Jom
) 62¢-60-700¢ LSy “yosw 00001 weny3 91em ‘sjueld jJuawiean Jed “‘rediiunw dls lgwy fewy| v.ve-diN
puereloo
6T ¥0-0T-00¢ 1019 wiayd‘yosw 09€9 pa1sabiq abpn|s Aipune| ‘unp dlS eJren elep| ZTSE-dN eulISeA
S'6T é 00082 Arewud abpnis op dLs Buidexpn BuidoXpri| OTSE-UN
- ¢ 00082 weniy3 Jarem uni dls Buidoypny Buidodpri| 80SE-HN
1€ 0T-TT-7002 abpnis dLS wnpog| NIASPIISWIQ|  9ZLE-HW
N 191BM puensQ vos 'IWILl  9S/€-¥N|  puejiou
ove uBLIIpas puensQ vOS pawiL| STOE-dW|  TA9ISEA
6T abpn|s 19IBAIOAIL IreAspuUnS|  S/E-dIN
>>._\A\n,mm a1ep bundures (d18) 3usunesty (d1s) ad S210N X11eN uoneWLIOU! BUS aus Auo m_aEm_w_ Aunod
U0) "¢ VvV 9lgel



IVL rapport B1643

- - 50> ¥'0> €0> 0> G> G> G> M B/6u eloig uspiNgs|leAspuns  gSov-din

- - 50> ¥'0> €0> 0> G> G> g>  mmB/Bu elolg uapings|ieAspuns  TSOY-4N

- - 50> ¥'0> €0> 0> > G> G>  mmwB/Bu elolg uspingsjieAspuns  0SOov-dn

- - 50> '0> €0> 0> G> G> g>  mmwB/Bu elolg punsBunuals  GS0-dIN

- - 50> '0> €0> 0> G> G> g>  mmB/Bu elolg punsBunuals  ¥S0-dIN

- - 50> 0> €0> 70> S> S> G> mw B/6u ejoig punsbunuals  €50v-4N

- - S000°0> S000°0> S000°0> S000°'0> €0°0> €0'0> 900> /61 Jarem punsBunusls  z88E-dIN

- - S000°0> S000°0> S000°0> S000°'0> €0°0> €0'0> 900> /61 Jarem punsBunusls  088E-dIN

- 8€0°0 S000°0> S000°0> S000°0> S000°0> 8€0'0 €0°0> 900> /61 Jerem punsBunuals  8/8€-dIN

- - z20> 20> 20> 20> 1> 6> 8T>  mp B/6u  juswipas punsBunuals  9/8e-dIN

- - 20> 20> 20> 20> 9> 1> ¥T>  mp B/6u  juswipas punsBunuals  +/8€-dIN

- - T0> T'0> T'0> T°0> 9> 1> 6> mp 6/6u  juswipas punsBunuals  z.8e-dIN

L€ [45% 9> 9> 9> L€ zv ovT (olor4 cw/bu any punsBunuais S894N0S

-« 14% zve G> G> G> 4% .2 S6 ozt cw/bu any punsBunuais n hw_u_mm
S 6. 10T G> G> G> 6L €T L€ TS cw/Bu Iy punsbunuss ;
M - - 50> 70> €0> 0> G> G> G> mm 6/6u ejolg uospuel  TH#9e-diN
W - - §0>  v0> €0>  vo0> s> s> >  mmB/6u elolg ganpissexssbuy  ovr9g-dN
mo - - 50> v'0> €0> 0> G> G> G>  mwb6/6Bu ejolg uspe|d'A  6E9E-UIN
ma - - > > > > 2> > vI> mp 6/6u  1uswiIpas 1adnlpsbuidoyiioN  z2S2E-dHN
W - - > > > > 9> T1> > mp B/6u  juswipas pue|j0 0 TS/ZE-HN| punoibxoeq
m o - - [2g > > > £> 9> Zz>  mpB/Bu  juswipas 12dnlpspuenos Q  052€-dNW
/m W €L LYS 9> 9> 9> €L L 0.t 00€ cw/bu ay oey
NI - 9 G> G> G> 92> 1T o Ge sw/Bu ay oey
m M - /.8 G> G> G> og> 2T> 6 8. cwy/bu ay oey
MJ Wf WwWNs quwns WEAW WZAN  INAIW NN 9d sa vd Hun X1yeN aus m_QEmw_ AioBaren
mmm W *WINS Y3 Ul PapN|dul 10U aJe }Wl| UoI1d818p 8yl Mo|aq sanjeA "WEAW+INZAW +INAN+NIN =N wnS "9d+Sd+¥AQ = @ wnS "swwelboud [euoneu ayl wody s}Nsay "€ V a|qel

34



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

€5 0ooze ov €T z> z> 009 00061 ocy  ma b/bu abpn|s diS anely  298€-dIN
zce O0OET ve 8 z> z> 00¥Z  0000T 0TE Mda b/6u abpn|s dlS esQisseD  06.E€-dN
29 00052 o 9T z> z> 00TE 00022 08z  Ma B/6u abpnis dlS [epsUUsH  09/E-dA sa04nos
- 16 > > > 9z> 21> £I> 16 cw/bu ay Z uelebs|ensyipny esnyid
- - > > > 9z> zT> e1> €z> gw/Bu 1y g uejels|easyipny
- 09T €> > €> 6T> T2 ¥S ¥8 cw/bu ay Z uejeBs|eas)ipnH
- - S000°0> S000°0> S000°0> S000°0> 90°0> €0°0> 900> /6 B =TV MIAND03S dpIsIN0 Aeg  OT9E-HN
- - S000°0> S000°0> S000°0> S000°0> 90°0> €0°0> 900> /61 J8YeM JINMO0IS [9GON-0ZY  ET9E-HIN
womo.o - S000°0> S000°0> S000°0> €9000°0 90°0> €0°0> 900> /61 J81e/M dlS "AMO01S [90ON-0ZYY  ZT9E-HIN
- - L0 20> 20> 20> 9> 9> 2>  mpB/Bu  juswipas 2 IM01S apIsIno Aeg  £09e-dN
- - €0> 20> 20> 20> > 9> TT>  MmpB/Bu  Juswipes 2 IM003S 9pIsINo Aeg  £09g-dN
9z - LT 60 €0> €0> oT> TI> Zz>  mpB/Bu  juswipes T IAN003S 9pIsIN0 Aeg  TO9E-HN
- - z 0> z 0> z 0> 20> > 9> TT>  MmpB/Bu  Juswipes T IAN003S 9pIsINo Aeg  009e-dN
- 96 > > > 61> 8€ or 8T cw/bu ay MIAN001S
S924N0s
- 06 £> £> £> 6T> 2T> 6T T2 cwy/bu any NIAN001S julod
renualod
N WNs gquwns WEAN WzZAW WAW AN 9a sa va uun X1yen aus m_QEmw_ Aiobare)

o) ‘g v dqeL

n
™



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

x4 000ZT oz L) 50> 50> 00TZ 0000T orT> Mmab/Bu abpn|s d1S punsialsQ ZLrE-dIN
€9 00S8 95 rAVA 50> 50> 009T 0059 oTE Mma 6/6u abpni|s dls aly 691€-dIN
114 000ET ot 9'9 0'S 50> 002T 0002T 09¢ Ma 6/6u abpn|s dlS punswons G2Z9E-dIN
z 00.€ z 50> 50> 50> 0se 00T€ 0T2C Ma 6/6u abpn|s dLS epunbey 985E-dIN S—
ST 0009T TT oV 50> 50> 00.T 0007T 0.€  ma b/6u abpn|s dLS siojowssiH ¥2GE-4IN
z> 6 50> 50> 50> S°0> .€ vS 8/> A bB/6u abpn|s dls uuiolg 0Lt€-dIN
ov 00092 9z 0L 69 50> 0052 000€e oery  ma b/6u abpnis dLS &oeig 6T9E-HIN
S 0092 Z %4 S'0> 50> oze (olo]or4 0ST> Ma b/Bu abpn|s dLS usMInAN 289€-dN
€ 000ET > €€ 50> z> 009T 000TT 0se  ma b/6u abpn|s dlS uajinpues GGGE-HIN
62 000TZ 6T 6°9 15°€ S'0> 0002 0006T 06V Ma 6/6u abpn|s dlS suenjassay 98e-dIN B10gaINES
v 0002T > oY S0> S 0> 00€T 0000T 002 Ma 6/6u abpn|s d1S uaxdegang 6SE-"IN
€91 00S/. 0z1 l€ ¥'9 50> 056 0059 08z> Ma b/Bu abpnis dl1S seujjog ¥8GE-4IN
- 50> 0> €0> 70> G> G> G> MM B/Bu ysi4 uefuap axeT 00SE-dIN
- - 81'0> 81°0> 81°0> 817'0> 8T> €e> Ly> mp 6/6u  juswipas uefuap axen 967E-dIN
oz 00€L vT LS 50> 50> ov. 0059 0.y> mab/Bu abpnis dLs ueluap SEGE-HIN
2T 000€9 €> 0T 7’1 50> 00v8 000%S 065  ma b/6u abpn|s dls esiabey 0orSE-dN eulrejeg
ot 008S 8 7T > > (oloi7% 00€S O€T Ma 6/6u abpn|s dlS ogjAix 8.LvE-dIN
- G> G> G> MM B/6u ysid4 uabuiseg axen TOSE-dN
- - 20> 20> 20> 20> AV 6> 61> mp B/6u  juswiIpas uabuiseg axe 8677€-dIN
ot 0068 > o 8'C > 0€6 008. (o]or4 Ma 6/6u abpn|s d1s Buogsanios 28YE-dN
ST 00/8 8 8'9 50> 50> 00TT 0092 0sz> Ma b/Bu abpnis dls Agauuoy TESE-UN
i . i i . i i i uea|buy
- 80°0 S000°0> S000°0> S000°0> S000°0> 9.00 $0°0> 1,0°0> /61 IBM ey sBoxisjabuy 8EGE-dIN
6S0°0 - S000°0> S000°0> §8000'0 8500 ¥0°0> ¥0°0> 10°0> /61 Jerem  |14pue| sBodsiebuy €€GE-UN sBupialg
€ - € 50> S0> 50> 91> 8z> ozT> Md b/6u abpn|s dlS s4ed OAJOA 62SE-dIN
6T 0002T TT 8. 50> 50> 002t 0000T 00  ma b/6u abpn|s dLS euonispe LEGE-UIN
ST00°0 - S000°0> S000°0> S000°0> STOO0 +0°0> ¥0°0> 200> /61 Jerem [lypue| WNLoN 29rE-dIN
2T 00T9 9 09 50> 50> 006 000§ 0ST Ma 6/6u abpn|s dlS uweyspey 897E-dIN
W wns auwns WEAN Wezan Wamw NN 9a sa +a uun LY als ai sidwes Auno)

“WINS 8Y1 Ul papn[oul 10U aJe 1wl Uoi103818p 8yl Mojaq sanfeA ‘INEAW+NZAN +WAN+WIN =N WnS '9d+Sd+7d = d WNS "sauexo|ls Jo Buluaalds jeuoilbal wouy synNsay + v a|gel

36



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

x4 00S.Z ze z's > z> ozv 0089 oce mp 6/6u abpn|s dlS peisA ¥S/ESYE-HN
_ - 50> 70> 0> 0> > 5> 5> MW 6/6u usid  uswwepspArelols 2.9€-4IN
_ _ 0> £ 0> 0> 0> oT> pI> 8z> mp B6/6u  juswipss  uswwepspAielols 0,9€-dN
vT 000VT ot L€ 200> G 0> 009T 00021 ozz> mp 6/6u abpn|s dls dioysiad €29€-dIN
TZ 0002T ST L9 > > 00ST 0086 (ole}) mp 6/6u abpn|s d1s epunjols 1G/95vE-dIN
9z 0002T (074 8'G > > 00TZ 00€6 0€T mp 6/6u abpn|s d1s Aqiex 79re-diN
oz 00LL 49 z'8 > > 0LL 00,9 0l¢ mp B6/6u abpn|s dlS “Aenjepun 687E-dN
26 00092 8¢ 12 2z S 00S2 00012 00€z  mp B/6u abpn|s d1S peisuensuy PTSE-dN ouS
- - 50> 0> €0> 7'0> G> G> > MW B/6u ysid uolsrewiwenH T89E-HIN °
- - z0> 20> z0> z0> 8> oT> 0z> mp 6/6u  juswipas uofsrewiwenH L29€-4IN
- - S0> 70> 0> 7'0> G> S> S> mm B/6u ysi4 BiogbuisiaH 80.€-dIN
- - 20> 20> 20> 20> 9> 8> 91> mp B/6u  juswipas BiogbuisiaH 90.€-dIN
9z O0O0ET oz 8'S > > 002T 0002T oSV mp B/6u abpn|s dlS spunsaiQ 09/65€-dIN
- - 50> ¥'0> €0> 7'0> G> G> G> mw B/76u ysi4 uolson| 289€-dIN
- - 90> 90> 90> 90> €z> 62> 09> mp B/6u  juswipas uolson| 6,9€-dIN
St 0009T €e (or4 9¢ > 006T 000vT 06T mp 6/6u abpn|s dls ejlowoug 99vE-dIN
- - T0> T0> T'0> T0> G> 9> zT> mp 6/6u  juswipes uew3 Jo yinow 129€-4IN
- 8T°0 S000°0> S000°0> S000°0> S000°0> 9200 660°0 80°0> 7/61 Jarep dlS WniasiiA 708€-4IN
114 00S. 6 zT 50> G 0> 00z2T 0065 08se mp B/6u abpn|s d1S WnJasiIA 16.€-dN
- - S000°0> S000°0> S000°0> S000°0> +0°0> ¥0°0> 900> /61 J8YeM dlS Wniasiia S08€-dIN
- - T0> T0> T0> T0> 9> ve> 6'9> mp B/6u  juswiIpas WINJIasIIA 86.€-dIN
- 82°0 S000°0> S000°0> S000°0> S000°0> 6900 120 80°0> /61 J818M dLS paysunH 0T8€-dIN Jewey
- - S000°0> S000°0> S000°0> S000°0> +0°0> 00> 100> /61 Jerem dLS paysunH 608€-dIN
9T 0029 ztT T 50> 50> 062 00tS ote> Mab/Bu abpn|s dlS paysunH 66.E-dIN
- - 50> 50> 50> 50> LT> ze> v¥>  mmab/6u  uswipas uabulnH 008€-4IN
- 9%0°0 S000°0> S000°0> S000°0> S000°0> 9¥0°0 €0°0> 90'0> /61 191eM d.lS oigspuer] 808€-4IN
- SS0°0 S000°0> S000°0> S000°0> S000°0> SSO0°0 €0°0> 90'0> /61 1a1eM d.s oigspuer] 208€ -4\
ST 000ST ST 90> 50> 50> 00vT 000€T 089> Ma B/Bu abpn|s dlS oigspuen 208€ -4\
- ZLT 9T'0> 9T°0> 9T 0> 9T°0> 19> [AVAY 91> Ma 6/6u juswipss uaxoeqga|ddoi €08€ -dIN Buidoxuor
- 820 S000°0> S000°0> S000°0> G000°0> €20 TS0°0 10°0> /61 J87re M dLS spane|sio TELE-UN
- €T S000°0> S000°0> S000°0> G000°0> /20 TI 10°0> /61 J8re M dLS spane[sio GELE ~HIN
LT 0o0€s8 vT o€ 50> 50> 00TT 00z. 0/2> Mmab/Bu abpnis dlS spane|sio €€.€ -dIN
W wns auwns WEAN Wezan Wamw NN 9a sa +a uun XLy als ai sidwes Auno)

o) 'y v algel

37



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

€T 00.8 8 S'S 50> S 0> 00TT 0ovL 08T Ma 6/6u abpn|s d1S wnpog 9z/.e-dIN
- 120 S000°0> S000°0>  S000°0> S000°0> ST0 6S0°0 10°0> /61 J818M puensQ vos 9G/€-4IN
- - 20> z 0> 20> 20> 09> 8'/> 91>  Mda bB/6u uswIpas puensQ vos ST9E-dIN
8T 000TT T T 50> 50> 00€T 00.6 0/z> Mmab/Bu abpn|s 19)48AI|OAIL $G/E€-HN PURLIOUIBISBA
- - S000°0> S000°0>  S000°0> S000'0> +0°0> ¥0'0> 900> /61 1818 M dlS 19dionresi4 TE9E-UN
9 000t 9 > > z> (010)4 oove 0ET Ma 6/6u abpn|s dlS 19dionesiy 629€-4IN
sz 000TZ 9T €8 50> 50> 0002 0006T ore  ma b/6u abpn|s dls ais 285€-dIN
- - S000°0> S000°0>  S000°0> S000°0> +0°0> ¥0'0> 900> /61 Jarepm dlsS aIs 085€-dIN
€T - €T 20> 20> 20> 8'8> 11> €z> Ma B/6u  juswipas  uspiofimey ‘uisuep Y0SE-HIN pUBILIEA
- - 50> 0> €0> 7'0> S> S> G> MM B/6u ysi4 uaplofmey ‘ulsuepn L0SE-HIN
- - 50> 0> €0> 0> > > g>  Mm B/6u ysi4  uapJofysy ‘uirsuepn 90GE-dIN
S0 ogz S0 £0> €0> €0> 961 1€ 8¢>  Md B/6u  juswipas  uaploljsy ‘uiduep 20Ge-4IN
- 86000 S000°0> S000°0>  S000°0> 86000 +0°0> ¥0'0> 900> /61 1818 dLS A TTLE-UN
€9 0009 4% 6T 50> 50> 0.S 00SS 00e> Mma b/Bu abpn|s dlS A 60LE-4IN
St 0009T TZ €T 4> 50> 0012 000€ET oT¥ mp 6/6u abpn|s d.LS 19xebuIn LSSE-UN
4 0008T > zT 50> > 00ST 00021 oLge mp 6/6u abpn|s dlSs peseyubep £G5E-dIN
0T 000TT .6 0L 00°0 > 00zZT 0066 092> mp 6/6u abpn|s dls seubuens 2.5e-dN
6 0099 S eV 50> S 0> 089 008S 08T mp B/6u abpn|s dlS punsQ|axQo LE9€-UN
8g 000LT L LT v 0> 0012 000ST oey  mp b/Bu abpn|s dLs BuidodAN 0.5E-dIN uc.w_m:%om
181 0000€ 091 9T 50> 50> 0029 000€2 09t mp 6/6u abpn|s d1S wjoyauuyey 8/GE-dIN
L 000ST > 99 50> 50> 0002 000€T 08¢ mp 6/6u abpn|s dLS eums|pis3 89GE-dN
oe 000ET ve T'e v'e 50> 00ST 0000T 00TT  mp B/Bu abpn|s dLS eisau9 9/GE-4IN
o] (0] 22 €> s 50> z> 0.T 0.S 0€T>  Mmp B/Bu abpn|s dls ual4 TSSE-UN
- - 50> 0> €0> 0> > G> G> mw B/6u ysid uleneaus 1s TSPE-dN
- - 21> A A 21> > 1G> STT>  Mmp B/6u  juswipas usenenus 1s 8ire-dIN
- - 50> 70> €0> 7'0> S> G> S> mw B/6u ysi4 uspuelpswwiH 0Se-dIN
wioy3201s
91 ovez ¥°0 1 20> z0> TS 06T €z> mp 6/6u  juswipas uapJefswwiH 6YrE-dIN
8 00TZ 8 > > > oré 0009 orT mp 6/6u abpn|s 1xuanspIelswWIH - 98/¥8/28YE-HIN
- - S000°0> S000°0>  S000°0> S000'0> +0°0> ¥0'0> 900> /61 Jarem  19xI9AspIelIBWWIH 08te-diN
W wns auwns WEAN Wezan Wamw NN 9a sa +a uun XLy aus ai sidwes Auno)

o) 'y v algel

38



IVL rapport B1643

Resultat fran svenska screeningprogrammet 2004

Subreport 4: Siloxanes

- - 50> 50> 50> 50> 11> ze> S> Ma 6/6u uswipss uaxoy G89€-dIN
zce 0002T 6T €T S'0> 50> 0ovT 0000T 0ze Ma 6/6u abpn|s dLs Buidoxur 62.E-dIN
- - S000°0> S000°0>  S000°0> S000°0> ¥0°0> €0°0> 900> /61 1818 M dLls Buidoxury 82.E-dIN
puepebialsQ
- 9z €0> €0> €0> €0> TT> 9z 8z>  Md bB/6u  judwipas usINs €89€-dN T
- - S000°0> S000°0>  S000°0> G000'0> +0°0> ¥0'0>  L0°0> /6 J81e/M dLs sbuedsuiy GE9E-UIN
- 0000T 50> 50> S'0> 50> 00TT 00T6 o¥8> ma b/Bu abpn|s dLs sbuedsuly €€9€-4IN
€T 000TT 6 SV 50> 50> 00T 00€6 06T> Ma b/6u abpni|s dlS rewy 9/.v€-dIN
- - S000°0> S000°0>  S000°0> S000°0> 700> ¥0'0> 900> /61 1918 dlis lewy Y.rE€-dIN
TE 00z8 TT 8'8 0'6 ze 00TT 0089 0s€ Ma 6/6u abpn|s dliS esep ZTSE-dN ucm_ﬂww
2s 000S2 for4 (or4 |2 z'8 00ST 00022 000T A B/6u abpn|s dLs Buidodpr 0TSE-dIN i
- - S000°0> S000°0>  S000°0> S000°0> ¥0°0> 70'0> 900> /61 1818 M dLs Buidodpry 80GE-dIN
W wns auwns WEAN Wezan Wamw NN 9a sa +a uun X1y aus ai sjdwes Auno)

o) 'y v algel

39



Resultat fran svenska screeningprogrammet 2004 IVL rapport B1643
Subreport 4: Siloxanes

Table A5 Concentration of siloxanes in breast milk

Sample nr| Unit D4 D5 D6 MM MDM MD2M MD3M
MR3007 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3008 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3009 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3010 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3011 pg/L <2 3.6 <2 <0.004 0.007 0.013 <0.04
MR3012 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3013 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3015 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3016 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3017 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3018 pg/L <2 <2 2.9 <0.004 0.003 <0.005 <0.04
MR3019 pg/L <2 <2 2.9 <0.004 0.003 <0.005 <0.04
MR3020 pg/L <2 <2 <2 <0.004 0.005 <0.005 <0.04
MR3021 pg/L <2 2.1 <2 <0.004 <0.002 <0.005 <0.04
MR3023 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3024 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3025 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3026 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3027 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3028 pg/L <2 <2 2.5 0.005 <0.002 <0.005 <0.04
MR3029 pg/L <2 3.2 <2 <0.004 <0.002 <0.005 <0.04
MR3030 pg/L <2 <2 <2 <0.004 0.008 0.008 <0.04
MR3031 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3032 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3181 pg/L 3.5 4.5 4.8 <0.004 <0.002 <0.005 <0.04
MR3280 pg/L <2 4.2 <2 <0.004 <0.002 <0.005 <0.04
MR3281 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3282 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3283 pg/L <2 <2 <2 0.006 <0.002 <0.005 <0.04
MR3284 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3285 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3286 pg/L 10 3.4 <2 <0.004 <0.002 <0.005 <0.04
MR3287 pg/L <2 <2 <2 <0.004 0.003 <0.005 <0.04
MR3288 pg/L <2 2.4 <2 <0.004 <0.002 <0.005 <0.04
MR3289 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3290 pg/L 2.9 2.8 <2 <0.004 <0.002 <0.005 <0.04
MR3291 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3292 ug/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
MR3293 pg/L <2 <2 <2 <0.004 <0.002 <0.005 <0.04
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