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Q suMMARY

The Nordic Screening Group has been assigned to draw The following compounds were distinguished as those
attention to new environmental pollutants. Plasticiz- of greatest concern:

ers and sweeteners are extensively used and the risk

they represent as environmental pollutants needs to B bis(2-ethylhexyl) adipate and its metabolite 2-eth-
be assessed. Certain plasticizers and sweeteners have ylhexanoic acid

been listed on the Nordic Council’s chemical prior- B diisononyl adipate.
ity list and are documented in this report as regards B di-"isononyl" phthalate
to the present knowledge available on their tonnage, B di-"isodecyl" phthalate
physical/chemical properties, toxicity and environmen- B dioctyl phthalate (DnOP)
tal monitoring results. The aim is to make available a B bis(2-ethylhexyl) sebacate
background that will allow the identification of those B Polydimetylsiloxan
of greatest concern. B bis(2-ethylhexyl) azelate

B tris(2-ethylhexyl) phosphate
A literature research was carried out for each com- B Triphenyl phosphate
pound in the following databases ESIS, IUCLID and B Parafin waxes and Hydrocarbon waxes, chloro
Toxnet (HSDB). The results were compared to REACH B Alkanes, C14-17, chloro
regulation standards in order to distinguish chemicals B aspratam
that are persistent, bioaccumulative and toxic. The B cyclamate
SPIN database was used to establish the tonnage and B saccharin
consumption trend of each compound. B maltitol

B [actitol

This study shows that to date knowledge regarding
the environmental behaviour/toxicity of plasticizers is
relatively well established, and lacks for sweeteners.
The results of this study were used in order to pri-
oritize which compounds would need to be further
looked into, in particular monitor their presence in the
Nordic environment. The prioritization was based on
the following characteristics of the compound:

persistence

bioaccumulation

toxicity to aquatic organisms

longterm toxicity

long range transport potential

if it had been monitored in the Nordic environment
and what quantities were detected

tonnage and consumption trend
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Q SAMMENDRAG

Nordic Screening Group har fatt i oppdrag a se pa nye
miljogifter. Mykgjorere og sgtstoffer er mye brukt

og den risikoen de representerer som miljggifter ma
vurderes. Visse mykgjorere og sgtstoffer befinner seg
pa Nordisk Rads kjemiske prioriteringsliste og er doku-
mentert i denne rapporten med hensyn pa tilgjengelig
kunnskap vedrgrende tonnasje, fysiske / kjemiske egen-
skaper, toksisitet og miljgovervakingsresultater. Malet
er a danne en bakgrunn for a identifisere de meste
bekymringsfulle kjemikalier.

Et litteratursek ble giennomfert for hvert stoff i
folgende databaser: ESIS, IUCLID og Toxnet (HSDB).
Resultatene ble sammenlignet med REACH-forordnin-
gens standarder for a skille ut kjemikalier som er per-
sistente, bioakkumulerende og giftige. SPIN databasen
ble brukt for a etablere tonnasje og forbrukstrend for
hvert stoff.

Denne studien viser at oppdatert kunnskap om miljo-
atferd / toksisitet av mykgjorere er relativt godt
etablert men mangler for sgtningsmidler.

Resultatene av denne studien ble brukt for a prioritere
hvilke forbindelser som ville trenge ytterligere vurder-
ing, spesielt med hensyn pa overvakning av forekom-
stene til disse stoffene i det nordiske miljget. Prioriter-
ingen var basert pa felgende kjemiske egenskaper:

persistens

bioakkumulering

toksisitet for vannlevende organismer
langsiktig toksisitet

langtransport potensial

om det hadde veert overvaket i det nordiske
miljget, og hvilke mengder som i sa fall ble
oppdaget

B tonnasje og forbrukstrend

Folgende forbindelser ble erklaert som de mest bekym-
ringsfulle:

B bis(2-etylhexyl) adipat og metabolitt 2-etyl-
hexanoisk syre

diisonony! adipat.

di-"isononyl" ftalat

di-"isodecyl" ftalat

dioctyl phthalat (DnOP)

bis(2-ethylhexyl) sebacat
Polydimetylsiloxan

bis(2-ethylhexyl) azelat

tris(2-ethylhexyl) fosfat

triphenyl fosfat

klor parafin-vokser og Hydrokarbon-vokser
klor alkaner, C14-17

aspratam

cyclamat

saccharin

maltitol

laktitol
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Q INTRODUCTION

Today, industrials have an important variety of
plasticizers and sweeteners to choose from. These
components have comparable industrial properties but
could behave differently once in the environment. In
this manner, some could represent a potential threat
to certain compartments of the biosphere, causing
adverse effects in certain organisms and potentially
extend to causing a risk to public health.

The Nordic Screening Group has been assigned to draw
attention to new environmental pollutants, which
would require further research or extended regula-
tions as regards to their use and emission. Plasticizers
and sweeteners are extensively used and the risk they
represent as environmental pollutants needs to be
assessed.

This study was carried out by Bergfald Miljgradgivere,
on behalf of the Nordic screening group. The project

was financed and supported by the Nordic Chemical

Group on behalf of the Nordic Council of Ministers.

This report documents the present knowledge of

use volume, use categories, physical/chemical data,
available toxicity data and monitoring data for certain
plasticizers and sweeteners, commonly used in a broad
range of products in the Nordic countries. The aim

is to make available a background that will allow the
identification of those of greatest concern.

The data report reflects the current state of
knowledge regarding the persistence, bioaccumulation
and toxicity (PBT) properties of these components
associated to their respective potential for long range
transport and the import/consumption of these
components in the Nordic countries.

This report also highlights where knowledge is lacking.

The overall objective is to provide the Nordic Screening
Group with the necessary data and information to
assess the need for a screening study on some or all of
these substances in order to elucidate the occurrence
of these in the environment.

This report includes available data on plasticizers and
sweeteners present on the Nordic Screening Group’s
priority list and presented in Table 1 and Table 2.

PLASTICIZERS:

Additives that increase the plasticity or fluidity of the material
to which they are added; these include plastics, cement, con-
crete, wallboard, and clay

SWEETENERS:

A sugar substitute, classified as a food additive that duplicates
the effect of sugar in taste, usually with less food energy. Some
sugar substitutes are natural and some are synthetic

Box 1: Definitions’

CAS: NAME OF SUBSTANCE:

78-51-3 Tris(2-butoxyethyl) phosphate

63449-39-8 | Parafin waxes and Hydrocarbon waxes, chloro

122-62-3 Bis(2-ethylhexyl) sebacate

143-29-3 Bis(2-(2-butoxyethoxy)ethoxy)methane

103-23-1 Bis(2-ethylhexyl) adipate

28553-12-0 | Di-"isononyl" phthalate

85-68-7 Benzyl butyl phthalate
117-81-7 Bis(2-ethylhexyl) phthalate
84-74-2 Dibutyl phthalate

26761-40-0 | Di-"isodecyl" phthalate

64742-53-6 | Hydrotreated Light Naphthenic Distillate (Petro-
leum)

63148-62-9 | Polydimetylsiloxan

115-83-3 Pentaerythrityltetrastearate

68515-51-5 | Di(n-hexyl,n-octyl,ndecyl) phtalate

103-24-2 Bis(2-ethylhexyl) azelate

68515-41-3 | Dialkyl(C7-C9)phthalate

3089-55-2 | Benzyl octyl adipate

33703-08-1 | Diisononyl adipate

85535-85-9 | Alkanes, C14-17, chloro

27554-26-3 | Diisooctyl phthalate

3370-35-2 N-(hydroxymethyl)stearamide

117-84-0 Dioctyl phthalate

141-17-3 Bis(2-(2-butoxyethoxy)ethyl) adipate

78-42-2 Tris(2-ethylhexyl) phosphate

25429-29-2 | Pentachloro[1,1'-biphenyl]

133-49-3 Pentachlorobenzenethiol

115-86-6 Triphenyl phosphate

3648-20-2 | Diundecyl phthalate

Table 1: Plasticizers considered in this report

QD 8 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



CAS: NAME OF SUBSTANCE:

50-70-4 Sorbitol, sorbitolsirap

69-65-8 Mannitol

55589-62-3 | Acesulfame K

22839-47-0 | Aspartam

100-88-9 cyclamate

64519-82-0 | Isomalt

81-07-2 saccharin

56038-13-2 | sucralose

53850-34-3 | Taumatin

20702-77-6 | Neohesperidindihydrochalcon/nechesperidin
DC

585-88-6 Maltitol, maltitolsirap

585-86-4 Laktitol

87-99-0 Xylitol

149-32-6 Erytritol

Table 2: Sweeteners considered in this report

LIST OF ABBREVIATIONS

The report is divided in two sections; the first section
is dedicated to the plasticizers and the second to the
sweeteners. This document presents a summary of the
main findings and conclusions for all the components in
the main text, and more extensive data can be found
in the annexes. At the end of each section, the reader
can refer to a risk matrix in which the components

of most concern are identified and areas where
knowledge is lacking are highlighted.

aq. org. aguatic organisms

B Bioaccumulative

BCF Bioaccumulation concentration factor

bicaccum. bicaccumulation

BMF Biomagnifying factor

bw body weight

Carc Carcinogene

dw dry weight

EC50 Effect concentration 50%

ECB European chemical bureau

ESIS European chemical substance information
system

HPV High production volume

ICCA Internation council of chemical associations

LD50 Lethal dose 50%

lg.term long term

LOAEL Lowest observed adverse effect level

LOl'w Loss of ignition weight

LPV Low production volume

LRT long range transport

MSWD Municipal Solid Waste Deposit

ND not detectable (under detection limits)

NOAEL Non observed adverse effect level

NSG Nordic screening group

P Persistent

R Risk sentence

Repr. Reprotoxic

STP Sweage Treatment Plant

T Toxic

TT Toxic treshold

wWw wet weight
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Q 1. METHODOLOGY

This report is a classical literature study to assess

the environmental risks associated to the use of 28
plasticizers and 14 sweeteners in the Nordic region. In
addition, data was gathered to document laboratory
analysis methodologies used for screening the environ-
mental presence of these components.

The elements considered in the assessment were the
following:

B General information on the components: identifica-
tion (CAS, chemical formula, moleular structure,
etc.), general physico-chemical properties;

B Toxicological and ecotoxicological data: documen-
tation of the PBT properties and long range trans-
port potential, and identification of main known
metabolites;

B Registered tonnage of consumption/import of the
components.

B Overview of monitoring data available in the Nor-
dic countries.

As regards to the general and toxicity-ecotoxicity
research, due to a restricted timeframe, research
was restrained exclusively to the following databases:
ESIS, IUCLID and Toxnet (HSDB). The databases were
searched in a prioritised manner: ESIS first (EU risk

PROPERTY

PERSISTENCE

The assessment of the persistency in the en-
vironment shall be based on available half-life
data collected under the adequate conditions,
which shall be described by the registrant

PBT-CRITERIA

W T1/2 > 60 days in marine water, or

W T1/2 > 40 days in fresh- or estuarine water, or

W T1/2 > 180 days in marine sediment, or

W T1/2 > 120 days in fresh- or estuarine sediment, or
W T1/2 > 120 days in soll

assessment reports) and Toxnet last. If data was
missing in the first database the second one would be
consulted, etc. In this manner, not all databases were
necessarily consulted for each component.

In addition to these databases, data provided by the
members of the NSG was also considered.

In the case where data was absent from all three data-
bases and the extra documentation provided by NSG,
the data was considered absent.

To assess the PBT potential of the components, a com-
parison was carried out between the environmental
behaviour and eco-toxicity and toxicity data and the
criteria defined in Annex XlIl of the REACH regulations,
described in Table 3. In addition, when the specific
data was not available to compare with the criteria
defined in Table 3, the screening criteria described in
Table 4 were used. Components that showed evidence
of chronic toxicity in terms of neurotoxicity, carcino-
genicity, mutagenicity, reprotoxicity or teratogenicity
were automatically classified as toxic. When several
values were available, the “worst case scenario” data
was used for the comparison (e.g. the lowest LD50).

In this report no distinction was made between per-
sistent, bioaccumulative (PB) and very persistent, very
bioaccumulative (vPvB).

VPVB-CRITERIA

W T1/2 > 60 days in marine, fresh-
or estuarine water, or

B T1/2 > 180 days in marine,
fresh- or estuarine sediment, or

W T1/2 > 180 days in soil

BIOACCUMULATION

The assessment of bioaccumulation shall be
based on measured data on bioconcentration
In aquatic species

Data from freshwater as well as marine water
species can be used

BCF > 2000 L/kg

BCF > 5000 L/kg

TOXICITY

Table 3: PBT and vPvB criteria according to Annex XIII®

B NOEC (long-term) < 0.01 mg/L for marine or fresh-
water organisms, or

B substance is classified as carcinogenic (category 1 or
2), mutagenic (category 1 or 2), or toxic for repro-
duction (category 1, 2 or 3), or

B there is other evidence of chronic toxicity, as identi-
fied by the classifications: T, R48, or Xn, R48, accord-
ing to Directive 67/548/EEC
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TYPE OF DATA

PERSISTENCE

CRITERION

SCREENING ASSIGNMENT

Ready biodegradability test

readily biodegradable

Not P and not vP

Enhanced ready biodegradability test

readily biodegradable

Not P and not vP

Specified tests on inherent biodegradability

Zahn-Wellens (OECD 302B) >70 % mineralisation (DOC removal) within 7 d; log Not P
phase no longer than 3d; removal before degradation
occurs below 15%; no pre-adapted inoculum
Not P
MITI Il test (OECD 302C) >70% mineralisation (O2 uptake) within 14 days; log
phase no longer than 3d; no pre-adapted inoculum
Biowin 2 (non-linear model prediction) and Biowin | Does not biodegrade fast (probability < 0.5) and ulti- P
3 (ultimate biodegradation time) or mate biodegradation timeframe
prediction: > months (value < 2.2) or
Biowin 6 (MITI non-linear model prediction) and Does not biodegrade fast (probability < 0.5) and ulti- p

Biowin 3 (ultimate biodegradation time)

mate biodegradation timeframe
prediction: > months (value < 2.2)

BIOACCUMULATION

mentally determined or estimated by valid QSAR)

Convincing evidence that a substance can eg BMF>1 B or vB, definitive assignment
biomagnify in the food chain (e.g. field data) possible
Octanol-water partitioning coefficient (experi- Log Kow < 4.5 Not B and not vB

TOXICITY

Long-term aquatic toxicity (algae,daphnia, fish)

EC50 or LC50 < 0.01 mg/L

T, criterion considered to be
definitely fulfilled

Short-term aquatic toxicity (algae, daphnia, fish)

EC50 or LC50 < 0.1 mg/L T

Avian toxicity (subchronic or chronic toxicity or
toxic for reproduction)

Table 4: Screening criteria for P, vP, B, vB and T*

NOEC < 30 mg/kg food T

Note 1: Biodegradation tests other than MITI Il test (OECD 302C), 14 days were considered when the latter was not available.
Note 2: log Kow is a theoretical value and bioaccumulation is dependant on other factors as well. In this report compounds with a log Kow< 4,5 and no
bioaccumulation concentration factor (BCF) will be considered as “not bioaccumulative”, this is an indication that should be taken with some reserve.

Atmospheric long range transport potential of a com-
ponent is directly related to the component’s ability to
persist in the atmosphere long enough to be trans-
ported a significant distance.

The long-range transport potential of the compo-
nents was assessed according to guidance given in an
ICCA discussion paper.? Only physico-chemical data
and knowledge of the component’s behavior in the
environment are used in this report to estimate the
long range transport potential of the components. The
ICCA identifies: a component as persistent enough in
the atmosphere to LRT if its half-life is above 2 days.
The ICCA document referred to also looks into the
deposition potential of components, which corre-
sponds to the component’s ability to partition out of
the atmosphere and deposit in the biosphere, once it
has been transported. This will not be considered in

this report. However, the ability of the component to
vaporise has been considered in the LRT assessment.
In addition to long range transport in the air, the po-
tential to long range transport in water is also consid-
ered by assessing the solubility of the components and
their ability to persist in water.

This methodology only gives an indication as to the
potential to long range transport.

Research regarding the tonnage of consumption/
import was based on data from the SPIN database
(Substances in Preparations In Nordic countries).
Tonnage for the Faroe Islands is not registered in the
SPIN database. If no data was registered in SPIN, the
information was considered as unavailable. When pos-
sible the consumption/import trend of these compo-
nents, over the last years was identified specifically for
each country. However, it seems that not all countries
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register the import and use of chemicals as thoroughly.
For several of the chemicals, Sweden has much higher
consumption than the other countries, without any
obvious reason. Our knowledge of Norwegian indus-
trial structure suggests that for some chemicals, actual
consumption is higher than what is registered in the
SPIN-database. This report does not discuss further
the reasons of these potential discrepancies.

Examples of laboratory analysis used in studies to
screen the presence of the components in the environ-
ment were retrieved and are briefly described in this
report.
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Q 2. PLASTICIZERS

In this section each plasticizer selected by NSG and
present on their priority list, is assessed one by one.
For each component the persistence, bioaccumulation
and toxicity and long range transport is assessed, ac-
cording to knowledge currently available, as described
in the methodology. Only the data used for the
assessment is indicated in the main report and addi-
tional data can be found in the annex. In addition, the
major applications of the components are also briefly
described, in cases where information was available. If
the component is registered on the SPIN database a
brief review of the consumption trend is described by a
graph. When data was retrieved as regards to possible
analytical methodologies of the component, the latter
is described.

More specific data can be found in the following
annexes:

Annex 1A: chemical and physical properties

Annex 1B: environmental behaviour

Annex 1C: toxicology in aquatic organisms

Annex 1D: toxicology in mammals

Annex 1E: toxicology in other species

Annex 1F: Spectrometric data

Annex 1G: Standardised analysis methodologies for
plasticizers

B Annex H: Monitoring data in the Nordic countries

At the end of the section a matrix resuming the
environmental risks associate to all the plasticizers
and based on a colour code will allow the reader to
compare the components between them.
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BIS(2-ETHYLHEXYL) ADIPATE

IDENTIFICATION?®

CAS nr 103-23-1
ECnr 203-090-1
Chemical formula C22H4204

EU Classification

Not classified.

Major applications®

Plasticizer commonly blended with general purpose plasticizers in processing polyvinyl and other polymers
Used in food wrapping

Functional (hydraulic) fluid

Plasticizer or solvent in cosmetics

Tonnage in 2008 (tonnes)’

Europe: registered HPV
Norway: 29,3
Denmark: 14,1
Sweden: 879

Finland: Conf.

PERSISTENCE®

Not Persistent

Aerobic biodegradation in activated sludge, 28 days
degradation > 66%

Considered readily biodegradable

BIOACCUMULATION?

Bioaccumulative
calculated log Kow= 8,114
calculated BCF= 27 000

TOXICITY?®

Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I

LC50 96 (Daphnia magna) = 0,66mgl/!l

All toxic values for long-term toxicity on aguatic organisms are > 0,01 mg/I
NOEC 21days(Daphnia magna) > 0,77mg/|

Toxic over prolonged exposure
Possible carcinogens
Dose-dependent foetotoxic

METABOLITES®

In urine: adipic acid, CAS 124-04-9
2-ethylhexanol pathway: 2-ethylhexanoic acid, CAS 149-57-5
(either conjugated (glucuronidation) or submitted to other pathways.)

LONG-RANGE TRANSPORT?

Not expected to LRT

Estimated environmental partitioning in air = 65,4%
Indirect photolysis:

T1/2=15,7 hours

ANALYTICAL METHODS?®

HPLC for sample clean-up drinking water extracts for later analysis by GC/MS is described

Gas chromatography/flame ionization detection analysis of di (2-ethylhexyl) adipate in meat and meat/fat
mixtures detection limit is not given.

Standard methods; EMSLC Method 506; EMSLC Method 525.1.; EMSLC Method 525.2.

MONITORING IN THE
NORDIC COUNTRIES

Detected in STPs: sludge

Detected in sediment

Detected in surface waters

Can be detected in biota

Detected in the air (indoors and outdoors)
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Figure 1: Tonnage of Bis(2-ethylhexyl) adipate in the Nordic countries”
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BENZYL OCTYL ADIPATE

IDENTIFICATION?®

CAS nr 3089-55-2
ECnr 221-431-2
Chemical formula C21H3204

EU Classification

no classification

Tonnage in 2008 (tonnes)

No data

PERSISTENCE

Persistent: cannot be assessed

No data

BIOACCUMULATION

Bioaccumulative: cannot be assessed

Log Kow : No data
No BCF

TOXICITY?

Toxic : cannot be assessed

Toxic to aguatic organisms: cannot be assessed

No data

Toxic over prolonged exposure: cannot be assessed

No data on long-term exposure, however data shows low acute toxicity
Oral : LD 50 (rat) = 5000 mg/kg bw

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: cannot be assessed
No data

ANALYTICAL METHODS

US EPA Standardised methods
EMSLC Method 506; EMSLC Method 525.1. ; EMSLC Method 5252

MONITORING IN THE
NORDIC COUNTRIES

No data
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DIISONONYL ADIPATE

IDENTIFICATION?®

CAS nr. 33703-08-1
ECnr 251-646-7
Chemical formula C24H4604

EU Classification

no classification

Tonnage in 2008 (tonnes)”

Norway: 0,1
Denmark: 1,3,
Sweden: 325
Finland: no data

PERSISTENCE™

Not Persistent

Aerobic biodegradation, activated sludge, domestic, non—adapted
Degradation = 82 % after 28 day

BIOACCUMULATION

Bioaccumulative

Log Kow = 9,56 — 10,4 ¥
BCF=203 %

TOXICITY™

Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I

LC50 96 hr.(Leuciscus idus) > 500 mg/I

All toxic values for long-term toxicity on aquatic organisms are > 0,01 mg/I
NOEC 21 day (Daphnia magna) > 100 mg/I

Toxic over prolonged exposure
Showed to induce an adverse effect on fertility in dogs

METABOLITES

No data

LONG-RANGE
TRANSPORT*

Cannot be fully assessed, but is not expected to LRT
Vapour pressure < 0,1 hPa at 20 C

Low volatility

Solubility in water < 1 mg/l at 20 C

Is expected to biodegrade readily

ANALYTICAL METHODS

US EPA Standardised methods:
EMSLC Method 506; EMSLC Method 525.1. ; EMSLC Method 5252

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 2: Tonnage of Diisononyl adipate in the Nordic countries’
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BIS(2-(2-BUTOXYETHOXY)ETHYL) ADIPATE

IDENTIFICATION? ~>o0

CAS nr 141-17-3 o)\/\/\go

ECnr 205-465-5 ~o
Chemical formula C22H4208 HO
EU Classification Not classified. Bl

Major applications*?

Plasticizer for cellulose nitrate and polyvinyl acetate
Plasticizer and softeners for natural and synthetic rubbers.

Tonnage in 2008 (tonnes) ”

Europe: registered LPV
Norway: no data
Denmark: no data
Sweden: 13

Finland: no data

PERSISTENCE"

Potentially Persistent

Hydrolysis t1/2 (pH 7)= 294 days
Hydrolysis t1/2 (pH 8)= 29 days
May biodegrade in water.

BIOACCUMULATION

Not Bioaccumulative
Log Kow = 3,24 %2

BCF= 61,66 **
TOXICITY*? Toxic: cannot be assessed
Toxic to aquatic organisms: cannot be assessed
No data
Toxic over prolonged exposure: cannot be assessed
No data for prolonged exposure. However acute toxicity in rats appears to be very low:
Oral: LD 50 (rat)= 6g/kg bw
METABOLITES No data
LONG-RANGE Not expected to LRT
TRANSPORT*? Vapour pressure= 9,8 10-8 mmHg at 25C
Vapour-phase is degraded in the atmosphere by reaction with hydroxyl radicals; t1/2 = 5 hours
May also undergo direct photolysis
Particulate-phase may be removed from the air by wet and dry deposition. The particulate phase is only
expected to be produce from the manufacturing process of the component
There is a no specific data available as regards to the solubility of the component in water. However, other
adipates are relatively soluble and biodegrade in water
ANALYTICAL METHODS*? | HPLC for sample clean-up drinking water extracts for later analysis by GC/MS is described

Gas chromatography/flame ionization detection analysis of di (2-ethylhexyl) adipate in meat and meat/fat
mixtures detection limit is not given.

Standard methods; EMSLC Method 506; EMSLC Method 525.1.; EMSLC Method 525.2.

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 3: Tonnage of bis(2-(2-butoxyethoxy)ethyl) adipate in the Nordic
countries’
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CII CII (.]I CII
C\ /c\ 7\ /C\ /c\ /c\ /c\ /C\ /c\
PARAFIN WAXES AND HYDROCARBON WAXES, CHLORO: NN
LONG CHAIN CHLORO-PARAFIN (LCCP) d d d CyaM31Cly
5

IDENTIFICATION a a a @ a a
CAS nr 63449-39-8 (also sold under the CAS 85422-92-0) c ¢ € c € € € € € € c ¢
= YR . \C/ \c/ \c/ \CI/ \CI/ \c/ \cl/ \c/ \c/ \c/ \c/
Cnr - - Ccl d cl C23H40C|9
Chemical formula C17-C23

EU Classification

Not classified.

Major applications*

In high-pressure lubricants, as flame retardant in plastics and textiles, plasticizer for PVC in polyethylene seal-
ants, and in detergents.

Extreme pressure lubricant additive-metal working industry.

Rot-preventing agent. Historically also in marine paints and several other applications

Tonnage in 2008 (tonnes)’

Europe: registered HPV
Norway: 55,7

Denmark: 23,2

Sweden: 343

Finland: Stated as confidential

PERSISTENCE"

Persistent

Not readily biodegradable
25 day biochemical oxygen demand (BOD) test, acclimatised microorganisms, C20-30 (42% chlorinated):
Biodegradation = 23%

BIOACCUMULATION*

Bioaccumulative

Log Kow > 6
BCF (fresh water fish)= 7800

TOXICITY?® Not Toxic
Not Toxic to aguatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
EC 50 24 (Daphnia magna) = 100 mg/l (60% Cl, with emulsifier)
All toxic values for long-term toxicity on aguatic organisms are > 0,01 mg/l)
NOEC 60days (salmo gairdneri) >3,8mg/I (70% Cl)
Shorter the chain higher the toxicity
Not Toxic over prolonged exposure
Based on only one study over a 13 weeks period on rats
METABOLITES* Conjugates of N-acetylcysteine (mercapturic acid) and glutathione
Intermediate chain length chlorinated paraffin
LONG-RANGE Not expected to LRT
TRANSPORT** Photodegrades
T1/2 (35% Cl)= 0,5 days
T1/2 (53% Cl)= 1,4 days
However, some of the degradation products have potential for LRT
ANALYTICAL METHODS** | Capillary GC combined with negative ion chemical ionization mass spectrometry (MS) represents a suitable

approach as does on-column reduction followed by either GC or combined GC-MS. Resolution of groups of
isomers and homologues has been obtained by a GC-MS method.

MONITORING IN THE
NORDIC COUNTRIES

Detected in STP sludge.
No other monitoring data
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Figure 4: Tonnage of Parafin waxes and Hydrocarbon waxes, chloro in the

Nordic countries ”
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ALKANES, C14-17, CHLORO: MEDIUM CHAIN CHLORINATED PARAFIN (MCCP)

IDENTIFICATION?®

CAS nr

85535-85-9

ECnr

287-477-0

Chemical formula

CxH(2x-y+2)Cly, where x = 14-17 and y = 1-17

EU Classification

N; R50-53: very toxic to aquatic organisms, may cause long-tern”
R64: May cause harm to breastfed babies
R66: repeated exposure may cause skin dryness or cracking.

C
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Major applications

Tonnage in 2008 (tonnes)”

Norway: 145,1
Denmark: 100,5
Sweden: 196
Finland: 12

PERSISTENCE"Y

Persistent

Not readily or inherently biodegradable and does not hydrolyse.

BIOACCUMULATION"

Bioaccumulative

Log Kow =578 — 8
BCF (rainbow trout)= 1 087 I/kg

TOXICITYY Toxic
Toxic to aquatic organisms
Long-term toxicity: 21 day, multigenerational, NOEC (Daphnia Magna) = 0,010 mg/I
Toxic over prolonged exposure
Reprotoxic: NOAEL (rat)= 100 meg/kg food
Effects on neonatal offspring exposed via lactation
METABOLITES No data
LONG-RANGE Expected to LRT
TRANSPORTY Vapour pressure=1,3.10-4 to 2,7.10-4 Pa at 20C
Atmospheric T1/2= 2 days
Low volatility but will persist in the atmosphere
ANALYTICAL METHODS*® Capillary GC combined with negative ion chemical ionization mass spectrometry (MS) represents a suitable

approach as does on-column reduction followed by either GC or combined GC-MS. Resolution of groups of

isomers and homologues has been obtained by a GC-MS method.

MONITORING IN THE
NORDIC COUNTRIES

Detected in sediment
Not detected in biota
No monitoring data for STPs and surface waters
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DI-""ISONONYL'"' PHTHALATE

O,
IDENTIFICATION® fo) W

CAS nr. 28553-12-0

ECnr 249-079-5

Chemical formula C26H4204

EU Classification Not classified.

Major applications*” Plasticizers for PVC applications and flexible vinyls, adhesives, plastisols, and nitrocellulose lacquer coatings

Found in PVC toys.
Used in perfumes, cosmetics, dyestuffs and pigments.

Tonnage in 2008 (tonnes)” Europe: registered HPV
Norway: 216,5
Denmark: 425,5
Sweden: 12 491
Finland: 25,6

PERSISTENCE?® Not Persistent

Readily biodegradable:
Primary degradation in fresh water >95% in 12 days
A shake flask CO2 evolution test: biodegradation T 1/2 =5,31 days

BIOACCUMULATION? Bioaccumulative

Log Kow = 5,52
BCF (Arca zebra) = 183.8

TOXICITY Potentially Toxic

Not Toxic to aquatic organisms?®

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I

LC50 96 (Lepomis macrochirus) >0,14 mg/

All toxic values for long-term toxicity on aquatic organisms are > 0,01 mg/I
LC50 7 days (Ictalurus punctatus) = 0,42mg/!

Potentially toxic over prolonged exposure!?

Mice, oral, 13 weeks: exposed to a dose of 20000 ppm

Results: reprotoxic effects were observed: immature/abnormal sperm forms in the epididymides hypoplasia in
the uterus, and absence of corpora Iuteal in the ovaries

METABOLITES® Urine: phthalic acid or side-chain oxidation products of Mono-isononyl phtalate (MINP),
In the liver: MINP and its side-chain oxidation products.
Fat: MINP and its oxidation products.

LONG-RANGE Not expected to LRT

TRANSPORT?* Vapour-phase: degraded by reaction with photochemically-produced hydroxyl radicals: T 1/2 = 16 hours
Particulate-phase removed from the air by wet or dry deposition. The particulate phase is only expected to
be produce from the manufacturing process of the component

ANALYTICAL METHODS* DINP and DIDP are complex mixtures of isomers and appear in gas chromatograms as partly unresolved
“humps” in a quite broad retention window (about 4 min).

Analysed on a 6890N gas chromatograph connected to a 5973N mass selective detector (Agilent). Helium
was used as carrier gas. The detector was used in selected ion monitoring mode (SIM) with electron ionisa-
tion at the energy 70 eV. Analytes were identified by their characteristic retention time and one target ion
used for quantification.

MONITORING IN THE Can be detected in STP sludge

NORDIC COUNTRIES Can be detected in sediment.

Not detected in biota.

Detected in the air (indoors and outdoors)
Detected in Urban runoff
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Figure 5: Tonnage of 28553-12-0 in the Nordic countries”
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Figure 6: Tonnage of benzyl butyl phthalate in the Nordic countries”
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BENZYL BUTYL PHTHALATE

IDENTIFICATION?®

CAS nr. 85-68-7
ECnr 201-622-7
Chemical formula C19H2004
EU Classification TN,

Repr.2: may cause harm to unborn child
Repr.3: poss risk to impaired fertility
R60, R61 very toxic to aquatic organisms may cause long-term adverse effects

Major applications?

Plasticizer for polyvinyl and cellulose resins, organic intermediate, other plastics (e.g. ethyl cellulose)
May be used in sealants, foams, adhesives, coating and inks, car care products, and cosmetics

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Norway: 8,7

Denmark: 17,5
Sweden: 20
Finland:103,3

PERSISTENCE®

Not Persistent
BBP is ready biodegradable under aerobic conditions fulfiling the 10-day window criterion

BIOACCUMULATION?

Bioaccumulative
Log Kow = 4,84 (is above the threshold set)
measured BCF =135-663 | /kg

TOXICITY®

Toxic

Toxic to aquatic organisms

Acute toxicity: PNEC surface wateris 7,5 pg/I

Long-term toxicity: NOEC 28-day (Mysidopsis bahia)= 75 ug/l

Estrogenic and anti-androgenic effects in fish are suspected to be induced

Toxic over prolonged exposure
Reproduction toxicity study on rats: NOAEL= 50 mg/ksbw

METABOLITES*

mono-n-butyl phthalate (MBuP)
mono-benzyl-phthalate (MBeP)

LONG-RANGE
TRANSPORT?*

Not expected to LRT

Vapour pressure= 0.00112 Pa at 20°C

(OH radicals) T1/2=1,5 days

Long distance transport is unlikely due to low volatility and short half-life in the atmosphere

ANALYTICAL METHODS?

Standardised methods

Method EPA 8060; Method EPA 8250; Method: DOE OM100R; Method: EPA-EAD 1625; Method: EPA-EAD
606; Method: EPA-NERL 506; Method: EPA-NERL 525.2; Method: EPA-NERL 625; Method: EPA-OSW 8061A;
Method: EPA-OSW 8270D; Method: Standard Methods 6410 B; Method: USGS-NWQL O-3118-83;
Method:; USGS-NWQL O-5130-95;

Sampling Procedures

Two methods for the collection of ambient organic vapours (potential toxic and carcinogenic compounds)
at the ng/cu m to ug/cu m level. The methods were adsorption/solvent extraction with polyurethane foam
plugs (ASE/PUFP) and adsorption/thermal desorption with Tenax-GC cartridges (ATD/Tenax-GC). ASE/PUFP
was used with a single sample flow rate in a single channel of the sampler. ATD/Tenax-GC was used with 2
different sample flow rates in 2 separate channels. Each method was well suited to the analysis of com-
pounds in a specific range of volatility. The low sample volumes used with ATD/Tenax-GC for determinations
at the ng/cu m level make it an attractive method for many applications

MONITORING IN THE
NORDIC COUNTRIES

Can be Detected in sediment
Detected in surface waters
Can be Detected in biota
Detected in Urban runoff
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BIS(2-ETHYLHEXYL) PHTHALATE

IDENTIFICATION?

0o

Et\H
CAS nr 117-81-7 Bu
ECnr 204-211-0
Chemical formula C24H3804

EU Classffication

Classified T, R60-61
Repr. Cat. 2: may impair fertility and may cause harm to the unborn child

Major applications?

Plasticizer in chloride vinyl resins and other resins and synthetic rubbers

Used as a hydraulic fluid and as a dielectric fluid (a non-conductor of electric current) in electrical capacitors
Solvent (e.g used in erasable ink)

Pesticide (e.g. acaricide for use in orchards)

Testing agent for air filtration systems

Used in vaccum pump ol

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Norway: 5,3

Denmark: 124,1
Sweden: 1 489
Finland: 165,5

PERSISTENCE*

Persistent

Aerobic biodegradation in sediment T1/2= 300 day
Biodegradation in surface water T1/2= 50 day

BIOACCUMULATION?

Bioaccumulative

Log Kow =7,5
BCF (Gammarus) = 2 700

TOXICITY*

Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
LC50( Rainbow trout) = 540 mg/I

Toxic over prolonged exposure

Classified reportoxic category 2

Reprotoxicity: NOEC(mammalian predators) = 33 mg/kg food
Reprotoxicity: NOEC (birds)= 1700 mg/kg food

Has or may have endocrine disrupting effects?

METABOLITES*

Mono(2-ethylhexyl)phthalate (MEHP)

LONG-RANGE
TRANSPORT?*

Not expected to LRT
Atmospheric t% = 1 day
Photodegradation is important in the atmosphere

ANALYTICAL METHODS*

Standardised methodologies

EPA Method 8060; EPA Method 8250; Method: NIOSH 5020, Issue 2; Method: OSHA 104; Method: EPA-EAD
1625; Method: EPA-EAD 606; Method: EPA-NERL 506; Method: EPA-NERL 525.2; Method: EPA-NERL 625;
Method: EPA-OSW 8061A; Method: EPA-OSW 8270D; Method: DOE OM100R; Method: Standard Methods
6410 B; Method: USGS-NWQL O-3118-83; Method: USGS-NWQL O-5130-95

MONITORING IN THE
NORDIC COUNTRIES

Detected in STPs: influent, effluent and sludge
Detected in sediment.

Detected in surface waters

Not detected in seawater

Can be detected in biota

Detected in the air (indoors and outdoors)
Detected in MSWD leachate

Detected in Urban runoff,
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Figure 7: Tonnage of bis(2-ethylhexyl) phthalate in the Nordic countries’”
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DIBUTYL PHTHALATE

IDENTIFICATIONS I;i &
CAS nr. 84-74-2

ECnr 201-557-4

Chemical formula C16H2204

EU Classification T:

Repr. Cat. 2; R61
Repr. Cat. 3; R62
N; R50

Major applications?”

Plasticizer, softener, PVC. Found in paints, varnish. Carrier in cosmetics, Insect repellent etc. Solvent for chlo-
rinated rubber. Used in fuel matrix. Used as manometer fluid.

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Norway: 6,2

Denmark: 94,3
Sweden: 69
Finland:.322,6

PERSISTENCE?

Not Persistent
Biodegradation in water:
aerobic T 1/2=1 day
anaerobic T1/2= 2 days

BIOACCUMULATION

Bioaccumulative

Log Kow = 4,572

BCF(algae)= 3399%

BCF (Crustacean) = 662%

reported BCF (fathead minnows)= 12 - 172

TOXICITY?*

Toxic

Toxic to aquatic organisms

Long-term toxicity on aquatic organisms is > 0,01 mg/I
NOEC 99days (Onchorhynchus mykiss) = 0,1 mg/I

Toxic over prolonged exposure

Classified as reprotoxic

Teratogenicity, embryotoxicity and maternal toxicity in mice
oral NOAEL = 100 mg/kg bw

Has or may have endocrine disrupting effects?”

METABOLITES?

Urine: Mono butyl phthalate (MBP)
and its glucuronide: mono-(3-hydroxy-butyl) phthalate, mono-(4-hydroxy butyl) phthalate

LONG-RANGE
TRANSPORT?

Not expected to LRT

Vapour pressure= 9,7 +/- 3,3.10-5 hPa at 25C

OH radicals: T1/2 = 1,8 days

Low volatility and will not persist in the atmosphere

Water solubility= 10 mg/I at 20C

Soluble in water but is expected to biodegrade readily

Particulate-phase removed from the air by wet or dry deposition. The particulate phase is only expected to
be produce from the manufacturing process of the component

ANALYTICAL METHODS?

Standardised methodologies

EPA Method 8060; EPA Method 8250; Method: NIOSH 5020, Issue 2; Method: OSHA 104; Method: EPA-EAD
1625; Method: EPA-EAD 606; Method: EPA-NERL 506; Method: EPA-NERL 525.2; Method: EPA-NERL 625;
Method: EPA-OSW 8061A; Method: EPA-OSW 8270D; Method: DOE OM100R; Standard Methods 6410 B;
Method: USGS-NWQL O-3118-83; Method: USGS-NWQL O-5130-95

Sampling Procedures
Matrix: air. Procedure: filter collection extraction with carbon disulphide, GC.

MONITORING IN THE
NORDIC COUNTRIES

Detected in STPs: influent, effluent.
Can be Detected in sediment.
Detected in surface waters

Not Detected in biota
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Figure 8: Tonnage of dibutyl phthalate in the Nordic countries”
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DI-"ISODECYL'" PHTHALATE

o
IDENTIFICATION® % \/\/\/><

CAS nr. 26761-40-0

ECnr 247-977-1

Chemical formula C28H4604

EU Classification not classified

Major applications® Plasticizer for PVC and other vinyl resins, used in particular in wire and cable applications.

In anti-corrosion and anti-fouling paints, sealing compounds, textile inks, etc

Tonnage in 2008 (tonnes) ” Europe: registered HPV
Norway: 39,1
Denmark: 24,4
Sweden: 1064
Finland:.no data

PERSISTENCE™! Persistent
T1/2 in soil= 300 days
T1/2 in surface water= 50 days

BIOACCUMULATION3! Bioaccumulative
Log Kow = 8,8
measured BCF(Mytilus edulis) = 3,000-4,000

TOXICITY3! Potentially Toxic

Not Toxic to aquatic organisms

Acute toxicity: DIDP does not have adverse effects towards aquatic or benthic organisms at the limit of
water solubility in laboratory tests

Long-term toxicity: Multigenerational study on Oryzias latipes showed no statistically significant changes in
mortality or fecundity and normal development of embryos in F1 and F2

Potentially Toxic over prolonged exposure
Two- generation study, showed a decrease in survival indices
No changes in reproductive indices were observed

METABOLITES* monoisodecyl phthalate (MIDP)
LONG-RANGE Not expected to LRT
TRANSPORT3* Vapour pressure= 5,1.10-5 Pa at 25°C

Estimated atmospheric T1/2= 0,6 day
Water solubility= 0,2 .10-6 g/l at 20°C

Both the volatility and water solubility are low.

ANALYTICAL METHODS® | Water was examined for the presence of anomalous lipophilic organic compound using GC-MS and high
resolution mass spectrometry.

Sampling Procedures

Analysis of phthalate esters in sediment. By utilizing the rapid ultrasonic extraction of dried sediment and de-

tection capabilities of selected ion monitoring mass spectrometry, the analytical scheme was simplified to re-
duce systematic errors due to contamination and to improve recoveries. Matrix blank levels were 2.5 ng in 5

g dry samples, and spiked field sample recoveries were > 90%. Identification of different phthalate species was
accomplished by multiple ion monitoring of characteristic ion fragments and retention time comparisons

MONITORING IN THE Not detected in STP sludge

NORDIC COUNTRIES Can be detected in sediment

Detected in surface waters

Not detected in biota

Detected in the air (indoors and outdoors)
Detected in Urban runoff.
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Figure 9:

Tonnage of di-"isodecyl" phthalate in the Nordic countries”
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1,2-BENZENEDICARBOXYLIC ACID, DI-C6-10-ALKYL ESTERS (DIALKYLPHTHALAT C6-10)

IDENTIFICATION?®

CAS nr.

68515-51-5

ECnr

271-094-0

Chemical formula

EU Classification

no classification

Major applications

Plasticizer for PVC and other vinyl resins, used in particular in wire and cable applications.
In anti-corrosion and anti-fouling paints, sealing compounds, textile inks, etc

Tonnage in 2008 (tonnes) ”

Norway: Stated as confidential
Denmark: O

Sweden: Stated as confidential
Finland: Stated as confidential

PERSISTENCE®

Not Persistent

Aerobic, activated sludge, domestic, non-adapted, 28 day test
Degradation = 87 %

BIOACCUMULATION?2

Bioaccumulative

Log Kow = 3,5
terrestrial—aquatic ecosystem BCF= 2570 — 28 183
aquatic ecosystem BCF=1,16- 9332,5

TOXICITY??

Potentially Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I

EC50 6 day (Freshwater green alga) > 0,1 mg/I

All toxic values for long-term toxicity on aquatic organisms are > 0,01 mg/I
LOEC 16 day (Daphnia magna) = 1,0 mg/I

NOEC 28 day (Pimephales promelas)= 3200 pg/l

Potential toxic over prolonged exposure
Showed to induce an adverse effect on male fertility in one study, but no adverse effects were observed in
other reprotox/development studies.

METABOLITES

No data

LONG-RANGE
TRANSPORT?*?

Not expected to LRT

Vapour pressure < 0.001 hPa at 20 C

(OH radicals) T1/2= 0,8 day

Water solubility= ca. 2,8 mg/l at 24C

Is expected to readily biodegrade in water.

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 10: Tonnage of 1,2-Benzenedicarboxylic acid, di-C6-10-alkyl esters in
the Nordic countries
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1,2-BENZENEDICARBOXYLIC ACID, DI-C7-9-BRANCHED AND LINEAR ALKYL ESTERS (DI C7-9 ALKYL PHTHALATE)

IDENTIFICATION?®

CAS nr.

68515-41-3

ECnr

271-083-0

Chemical formula

EU Classification

no classification

Tonnage in 2008 (tonnes)

Norway: no data

Denmark: no data

Sweden: Stated as confidential
Finland: no data

PERSISTENCE®

Not Persistent

Activated sludge, biodegradation, 24 hr
Degradation = 65 %

BIOACCUMULATION?

Bioaccumulative

Log Kow = 4,97
Aquatic organisms estimated BCF = 630

TOXICITY?

Not Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
NOEC 96 hr.(Lepomis macrochirus) > 0,18 mg/I

All toxic values for long-term toxicity on aquatic organisms are > 0,01 mg/I

EC50 21 day (Daphnia magna) > 0,5 mg/I

Not Toxic over prolonged exposure

Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects

Long-term studies on mammeals showed adverse effects on the liver

METABOLITES

No data

LONG-RANGE
TRANSPORT?*?

Not expected to LRT

Vapour pressure= 0.001 hPa at 100 C
Low volatility.

Solubility in water= < 1 mg/I|

Is expected to biodegrade readily in water.

ANALYTICAL METHODS?**

US EPA Standardised methods
Method 8060; Method 8250

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 11: Tonnage of 1,2-Benzenedicarboxylic acid, di-C7-9-branched and
linear alkyl esters in the Nordic countries”
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DIISOOCTYL PHTHALATE

IDENTIFICATION?

CAS nr. 27554-26-3
ECnr 248-523-5
Chemical formula C24H3804

EU Classification

no classification

Major applications®

Plasticizers for PVC, vinyl, cellulosic and acrylate resins, and synthetic rubber.

Tonnage in 2008 (tonnes) ”

Norway: Stated as confidential
Denmark: Stated as confidential
Sweden: 1

Finland: no data

PERSISTENCE®

Not Persistent
Activated sludge biodegradation, 28 day
Degradation = 99%

BIOACCUMULATION

Not Bioaccumulative
LogKow =3 -4 %
BCF(Mosquito fish)= 207 3
BCF= 640 *

TOXICITY?®

Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
EC50 96 hr. (Paratanytarsus parthenogeneticus) >0,12 mg/L

Toxic over prolonged exposure
Showed to induce an adverse effect on fertility for both sexes in mammals

METABOLITES

No data

LONG-RANGE TRANSPORT

Not expected to LRT

Vapour pressure= 1,33 at 200C ¥

Low volatility.

Vapour-phase is degraded by reaction with hydroxyl radicals:

estimated T1/2= 19 hours *

Is susceptible to direct photolysis by sunlight. **

Particulate-phase may be removed from the air by wet or dry deposition. The particulate phase is only
expected to be produce from the manufacturing process of the component

Water solubility < 0,1 g/l at 20 C ¥
Is expected to biodegrade readily in water.

ANALYTICAL METHODS?*

US EPA Standardised methods:
Method 8060; Method 8250

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 12: Tonnage of diisooctyl phthalate in the Nordic countries”
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DIOCTYL PHTHALATE (Di-n-octyl phtalate DnOP)

IDENTIFICATION® o

CAS nr. 117-84-0

ECnr 204-214-7 Bu
Chemical formula C24H3804

EU Classffication

no classification

Major applications®

DnOP
Plasticizer in cellulose ester resins, polysytren resins, vinyl resins and PVC. Dye carrier. Is found in cosmetics and
colorants. A carrier for catalysts or initiators and as a substitute for electrical capacitor fluid

Tonnage in 2008 (tonnes) ”

Europe: not registered HPV nor LPV
Norway: Stated as confidential
Denmark: 72,8

Sweden: Stated as confidential
Finland: no data

PERSISTENCE?®®

Not Persistent

10 days incubation in Rhine river water

Biodegradation (at 20 C) = 85%

In a model terrestrial-aquatic ecosystem: DnOP t1/2= 5 days
DnOP anaerobic t1/2=513,4 hours

BIOACCUMULATION?®

Bioaccumulative
Log Kow = 8,10
BCF (Oedogonium cardiacum ) = 28 500

TOXICITY?®

Toxic

Toxic to aquatic organisms
Acute toxicity: LC50 (Ictalurus punctatus), 7 days = 0,1 mg/l/day

Not Toxic over prolonged exposure
Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects

METABOLITES*

Mono-n-octyl phthalate (MnOP)
Mono-carboxymethyl phthalate (MCMP)
Mono-(5-carboxy-n-pentyl) phthalate (MCPeP),
Mono-(7-carboxy-n-heptyl) phthalate (MCHpP),
Isomers of mono-hydroxy-n-octyl phthalate (MHOP)
n-Octanol

In urine: mono-(3-carboxypropyl) phthalate (MCPP)

LONG-RANGE
TRANSPORT?*

Not expected to LRT

Vapour pressure= 1,0.10-7 mmHg at 25C

Vapour-phase : (OH reaction) T1/2 = 19 hours

DnOP is susceptible to direct photolysis

Particulate-phase may be removed from the air by wet or dry deposition. The particulate phase is only
expected to be produce from the manufacturing process of the component

Water solubility= 0,022 mg/l at 25C
Is expected to biodegrade readily in water.

Low volatility and low solubility in water.

ANALYTICAL METHODS?®

Standardised methods for di-n-octyl phthalate

EPA Method 8060; EPA Method 8250; Method DOE OM100R; Method: EPA-EAD 1625; Method: EPA-EAD
606; Method: EPA-NERL 506; Method: EPA-NERL 625; Method: EPA-OSW 8061A; Method: EPA-OSW 8270D;
Standard Methods 6410 B:

Method: USGS-NWQL O-5130-95; Method: OSHA 104

MONITORING IN THE
NORDIC COUNTRIES

Can be detected in STP sludge

Can be detected in surface waters.

Can be detected in Urban runoff.

No monitoring data as regards to biota and sediment.
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Figure 13: Tonnage of dioctyl phthalate in the Nordic countries ”
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DIUNDECYL PHTHALATE

IDENTIFICATION® o)

CAS nr. 3648-20-2

ECnr 222-884-9

Chemical formula C30H5004

EU Classification no classification Bu

Major applications®”

Primary plasticizer for PVC in particular in insulator on electrical wiring
In perfumes and cosmetics

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Norway: no data

Denmark: Stated as confidential
Sweden: 154

Finland: no data

PERSISTENCE*

Not Persistent
Acclimated shake flask CO2 evolution test, using an inoculums prepared from soil and sewage, 28 days
Degradation > 99%

BIOACCUMULATION®*

Bioaccumulative
Log Kow = 4,95
BCF (fish) = 640

TOXICITY

Potentially Toxic

Not Toxic to aquatic organisms 4

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I

LC50 96 hr. (Cyprinodon variegatus) > O,22 mg/I

All toxic values for long-term toxicity on aquatic organisms are > 0,01 mg/I
EC50 21 days (Daphnia magna) = 12,4 mg/I

Potentially Toxic over prolonged exposure
Reprotoxic in rats*

Potentially induces peroxisome proliferation:
NOEL= 0.3% (diet) = ca. 280 mg/kg/day

METABOLITES

No data

LONG-RANGE TRANSPORT

Not expected to LRT

Vapour pressure= 0,00015 hPa at 25 C*

Low volatility

Expected to exist solely in the particulate phase in the ambient atmosphere, which may be removed from
the air by wet or dry deposition. *

T1/2 air = 10,2 hours*

Water solubility= 0,83 - 1,39 mg/l at 25 C*°
Is expected to biodegrade in water

ANALYTICAL METHODS*

US EPA Standardised methods:
Method 8060; Method 8250

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 14: Tonnage of diundecyl phthalate in the Nordic countries”
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BIS(2-ETHYLHEXYL) SEBACATE

IDENTIFICATION?

CAS nr. 122-62-3
ECnr 204-558-8
Chemical formula C26H5004

EU Classification

no classification

Major applications*

Plasticizer
Used in vacuum pumps
Synthetic lubricant for reaction motors

7

Tonnage in 2008 (tonnes)

Europe: registered HPV
Norway: 7

Denmark: 0,4

Sweden: 59

Finland: no data

PERSISTENCE®

Persistent

Does not biodegrade readily:
Activated sludge, 28 days
Biodegradation = 65%

BIOACCUMULATION*

Bioaccumulative
Log Kow = 10,08
No BCF available

TOXICITY

Not Toxic

Not Toxic to aquatic organisms*
All toxic values for acute toxicity on aquatic organisms are > 0,1 mg/I
LD 50 96hr (Leuciscus idus )> 1000 mg/I

Not Toxic over prolonged exposure*
Studies on mammals showed no longterm effects.

METABOLITES

No data

LONG-RANGE
TRANSPORT*

Not expected to LRT
Vapour pressure= 1. 10-7 mmHg at 25C
Water solubility= 3,5 10-7 g/l at 25C

This indicates very low volatility and low solubility therefore it is not expected to be mobile.

ANALYTICAL METHODS

Analysis of the composition of polycarboxylic acids obtained by catalytic hydrocarboxylation of polybuta-

dienes®

HPLC analysis of polycarboxylic acids used as durable press finishing agents/ organic catalysts for cellulosic

material. 4

MONITORING IN THE
NORDIC COUNTRIES

Can be detected in STP sludge
No other monitoring data
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Figure 15: Tonnage of bis(2-ethylhexyl) sebacate in the Nordic countries”
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BIS(2-(2-BUTOXYETHOXY)ETHOXY)METHANE

O—Bu

IDENTIFICATION®

CAS nr. 143-29-3

EC nr 205-598-9 p—/
Chemical formula C17H3606 o S

EU Classification No classification \o_/_o

Major applications”

Plasticizer and softener for rubbers (natural; chloroprene;
nitrile-butadiene rubber; styrene-butadiene) and resins-EG, acrylics, urethanes.

Tonnage in 2008 (tonnes) ”

Europe: registered as LPV
Norway: registered as confidential
Denmark: 0,1

Sweden: 13

Finland: no data

PERSISTENCE*

Persistent

Not readily biodegradable
activated sludge,28 days
Degradation = 51,3 — 55,5 %

Estimated T1/2 water= 360 days
Estimated T1/2 sediment= 1440 days

BIOACCUMULATION®*

Bioaccumulative
Log Kow= 6,2

TOXICITY*

Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
NOEC 96hr (Selenastrum capricornutum) = 11,4 mg/I

Toxic over prolonged exposure

NOAEL Parental: = 100 mg/kg bw

NOAEL F1 Offspring: = 100 mg/kg bw

Reprotoxic: decrease in the fertility index and an increased incidence in the number and percentage of pre-
birth loss

Teratogenic: agenesis and/or microdactily

METABOLITES

No data

LONG-RANGE
TRANSPORT*

Not expected to LRT
vapour pressure < 0,00978 hPa at 25 C
solubility in water < 0,0001 mg/l at 20 C

Low volatility and estimated half-life in the atmosphere is very short
T1/2=1,5hr
Low solubility in water, expected to adsorbe to particles and sediment.

ANALYTICAL METHODS*

Identified in water samples by GC-MS methods

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 16: Tonnage of Bis(2-(2-butoxyethoxy)ethoxy)methane in the
Nordic countries”
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DISTILLATES (PETROLEUM), HYDROTREATED LIGHT NAPHTHENIC

IDENTIFICATION?®

CAS nr.

64742-53-6

ECnr

265-156-6

Chemical formula

hydrocarbons in the range of C15 - C30 (belongs to Group 7C substances)

Chemical structure

Hydrocarbons with carbon numbers predominantly in the range of C15 through C30 and produces finished
oil with a viscosity of less than 100 SUS at 100°F (19c¢St at 40°C). It contains relatively few normal parafins.

EU Classffication

T
Carc. Cat. 2; R45 (may cause cancer)

7

Tonnage in 2008 (tonnes)

Europe: registered HPV
Norway: 1016,4
Denmark: 438,5
Sweden: 93046
Finland:.184,2

PERSISTENCE*

Persistent

Aerobic biodegradation 28 days test in domestic sewage:
Degradation: = 6 %

BIOACCUMULATION®

Bioaccumulative
Log Kow = 3,9 — 6
No BCF

TOXICITY*

Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I

LC50 96 (Salmo gairdneri) > 1000 mg/I

All toxic values for long-term toxicity on aquatic organisms are > 0,01 mg/I
NOEC 21 day(Daphnia magna) > 1 mg/I

Toxic over prolonged exposure

Classified carcinogen cat. 2

In vitro genotoxicity studies were positive to the substance

The substance induced a carcinogenic effect in studies on mammals.

METABOLITES

No data

LONG-RANGE
TRANSPORT*

Not expected to LRT
Expected to have little or no tendency to partition to air.
T1/2 by reaction with hydroxyl radicals (troposphere) < 1 day

Very low solubility in water.

ANALYTICAL METHODS

Standardised methods
Method: NIOSH 1550, Issue 2; Method: OSHA 48

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 17: Tonnage of Distillates (petroleum), hydrotreated light naphthenic
in the Nordic countries ”
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POLYDIMETHYLSILOXANE
IDENTIFICATION?®

CAS nr.

63148-62-9

ECnr

Not registered in ESIS

EU Classffication

No classification

Major applications™

Pesticide

A dielectric coolant and in solar energy installations.
In wound dressing

Used in fire resistant transformers

Used in cosmetics and toiletries, food and related products.

Used in silicone rubbers.
In soft contact lenses

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Norway: 1016,4
Denmark: 438,5
Sweden: 93046
Finland:.184,2

PERSISTENCE

Persistent : cannot be assessed

No data

BIOACCUMULATION

Bioaccumulative: cannot be assessed
Log Kow : no data
No BCF

TOXICITY>®

Toxic

Toxic to aquatic organisms: cannot be assessed
No data

Toxic over prolonged exposure: cannot be assessed
Showed to be potentially clastogenic in in vitro
Showed to be potenially teratogenic

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: Cannot be assessed
No data

ANALYTICAL METHODS*®

Standardised methodologies
NIOSH Method: 227

Determination of volatile polydimethylsiloxane by adsorption using a charcoal column and pyrolysis GC

Atomic absorption spectrophotometric method for determination of polydimethylsiloxane residues in pine-

apple juice.

Polydimethylsiloxane was determined in emulsions by extraction with org solvents (eg, MeCOBu-iso or
n-hexane) and subjected to gel-permeation chromatography on a polystyrene-divinylbenzene column with

toluene mobile phase

Sampling Procedures

NIOSH Method: 227. Analyte: Polymethylsiloxane mist in air. Matrix: Air. Procedure: Filter collection; solvent
extraction. Flow Rate: 1.7 I/min. Sample Size: 400 liters

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 18: Tonnage of Polydimethylsiloxane in the Nordic countries’
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H3sCy7 O

PENTAERYTHRITOL TETRASTEARATE )O\ 7)/ )o\
IDENTIFICATION® H35Cy7 O/Q(\O H;:Cyy
CAS . 115-83-3 j’\

o H35c17
EC nr 204-110-1
Chemical formula C77H14808

EU Classification

No classification

Tonnage in 2008 (tonnes) ”

Norway: no data

Denmark: Stated as confidential
Sweden: 5

Finland: no data

PERSISTENCE

Persistent : cannot be assessed

No data

BIOACCUMULATION

Bioaccumulative: cannot be assessed

Log Kow : No data
No BCF

TOXICITY>!

Potentially Toxic

Toxic to aquatic organisms: cannot be assessed
No data

Potentially toxic over prolonged exposure
One case of long-term exposure was reported to cause pulmonary fibrosis

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: Cannot be assessed
No data

Based on a molecular weight of 1205 g/mol s not expected to be mobile

ANALYTICAL METHODS

No methodology was found

MONITORING IN THE
NORDIC COUNTRIES

No data
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BIS(2-ETHYLHEXYL) AZELATE

IDENTIFICATION?

CAS nr. 103-24-2
ECnr 203-091-7
Chemical formula C25H4804

EU Classification

No classification

Major applications >?

Plasticizer for cellulosic, polystyrene and vinyl plastics, especially used as low-temperature plasticizer
Base for synthetic lubricants.

Tonnage in 2008 (tonnes) ”

Norway: Stated as confidential
Denmark: 7

Sweden: 303

Finland: No data

PERSISTENCE®

Persistent

Activated sludge, 28 days
Biodegradation = 81%
Did not meet the 10-day window criterion for readily biodegradability.

BIOACCUMULATION®

Bioaccumulative
Log Kow = 9,6
BCF= 3,2

TOXICITY?>?

Toxic : cannot be assessed

Toxic to aquatic organisms
No data

Toxic over prolonged exposure
No data, but expected to have low toxicity

METABOLITES*

Hydrolysis
2-ethylhexanol
non anedioic acid

LONG-RANGE
TRANSPORT??

Not expected to LRT

Vapour pressure= 3,8.10-6 mm Hg at 25C

Vapor: (OH reaction) T1/2= 13 hours, Expected to undergo direct photolysis

Particulate-phase removed from the air by wet or dry deposition. The particulate phase is only expected to
be produce from the manufacturing process of the component

Insoluble in water,

ANALYTICAL METHODS

Analysis of the composition of polycarboxylic acids obtained by catalytic hydrocarboxylation of polybuta-
dienes.>

HPLC analysis of polycarboxylic acids used as durable press finishing agents/ organic catalysts for cellulosic
material.*

MONITORING IN THE
NORDIC COUNTRIES

No data
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Figure 20: Tonnage of bis(2-ethylhexyl) azelate in the Nordic countries’

N-(HYDROXYMETHYL)STEARAMIDE

IDENTIFICATION?®

CAS nr 3370-35-2
ECnr 222-147-1
Chemical formula C19H39NO2

EU Classffication

No classification

Tonnage in 2008 (tonnes)

No data

PERSISTENCE

Persistent: cannot be assessed

No data

BIOACCUMULATION

Bioaccumulative: cannot be assessed
Log Kow : No data
No BCF

TOXICITY

Toxic : cannot be assessed

Toxic to aquatic organisms: cannot be assessed
No data

Toxic over prolonged exposure: cannot be assessed
No data

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: cannot be assessed
No data

ANALYTICAL METHODS

US EPA Standardised methods:
EMSLC Method 506; EMSLC Method 525.1. ; EMSLC Method 525.2.

MONITORING IN THE
NORDIC COUNTRIES

No data
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PENTACHLOROJ[1,1'-BIPHENYL] (PENTACHLOROBIPHENYL)

IDENTIFICATION?®

a Cl
CAS nr. 25429-29-2
ECnr 246-974-2
Chemical formula C12H5d05

(corresponds to this group of PCBs, it is not specific to the position of the chlors)

EU Classification

no classification (PCBs were forbidden in Europe, mid 1980s)

Tonnage in 2008 (tonnes) ”

One confidential record for Denmark for year 2000
No data for the other countries

PERSISTENCE

Persistent: cannot be assessed

No data

BIOACCUMULATION®®

Bioaccumulative

Log Kow : No data
BCF= 7501

TOXICITY?>®

Toxic

Toxic to aquatic organisms: cannot be assessed
No data

Toxic over prolonged exposure
Shown to be reprotoxic and carcinogenic

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: cannot be assessed
No data

ANALYTICAL METHODS

No specific method for pentachlorobiphenyl has been found, but analytical methods for PCBs are well known.

MONITORING IN THE
NORDIC COUNTRIES

No data
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PENTACHLOROBENZENETHIOL

IDENTIFICATION?®

CAS T 133-49-3 a d
EC nr 205-107-8
Chemical formula C6HCI5S

EU Classification

No classification

Major applications”

Peptizer for synthetic & natural rubbers
Chemical intermediate for its metal salts

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Only records for Sweden from 1999-2004

PERSISTENCE

Persistent
Volatilization when adsorption is considered T1/2(model pond)= 150 days >’

Domestic sewage, 30days: *¢
Biodegradation= 0%

BIOACCUMULATION

Bioaccumulative

Log Kow = 6,4 ¢

estimated BCF(aquatic organisms)= 3700 °”
BCF= 7079 *?

TOXICITY?7 58

Not Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
LCO 48 hr (Leuciscus idus) = 0,1 mg/l, this indicates that LC50> 0,1mg/I

Not Toxic over prolonged exposure
Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects. (only one
study available)

METABOLITES No data
LONG-RANGE Expected to LRT
TRANSPORT? Vapour pressure < 0,022 hPa at 100 C
Photodegradation T1/2= 115 days.
Water solubility= 4,2 mg/I
Relativly soluble in water and expected to persist in water.
ANALYTICAL METHODS*” No specific method was found for this compound. Indeed, its spectra is known to be complex. A standardised

US EPA methodology could potentially be used: EPA Method 8250

MONITORING IN THE
NORDIC COUNTRIES

No data
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TRIS(2-BUTOXYETHYL) PHOSPHATE

|
IDENTIFICATION> O—||’=
CAS nr. 78-51-3 o
EC nr 201-122-9 Bu J/
\0
Chemical formula C18H3907P

EU Classification

not classified

Major applications®

Primary plasticizer for most resins and elastomers, wide applications including in rubber intended for contact
with food or drink and rubber stoppers in blood specimen containers
Flame-retarding agent

Tonnage in 2008 (tonnes) ”

Europe: registered as HPV
Norway: 0,1

Denmark: 12,3

Sweden: 58

Finland: Stated as confidential

PERSISTENCE®!

Not Persistent (uncertainties)
Aerobic biodegradation in seawater = 14 days
t 1/2 in estuarine water= 50days

BIOACCUMULATION

Not Bioaccumulative
measured Log Kow = 3,65 ¢
BCF= 25,7 ¢

TOXICITY®!

Potentially Toxic

Not Toxic to aquatic organisms
LD50 and EC50 on marine and fresh water species > 0,1 mg/!|
LC50 48 (Oryzias latipes )= 6,8 mg/I

Potentially Toxic over prolonged exposure
Shown to be neurotoxic but at high doses in mammals

METABOLITES®

2-butoxyethanol (suggested metabolite)

LONG-RANGE TRANSPORT

Not expected to LRT
Expected to exist in particulate phase only in the ambient atmosphere ¢
(OH radicals) t 1/2 air = 3hours®*

ANALYTICAL METHODS?®®

In human adipose tissues: fractioned from fat by gel permeation chromatography with CH2CI2-cyclohexane
(5 + 95) as solvent. After Florisil column cleanup, the gel permeation chromatography extract was analyzed
by capillary column gas chromatography using a N-P selective detector.

TBEP is usually analysed by gas chromatography (GC) coupled with mass spectrometry (MS), infrared spec-
troscopy or nuclear magnetic resonance spectrometry.

MONITORING IN THE
NORDIC COUNTRIES

Detected in STPs: influent, effluent and sludge

Detected in recipient waters

Detected in sediment of landfills and car demolishing sites
Can be detected in biota

Can be detected in the air (indoors and outdoors)
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Figure 21: Tonnage of tris(2-butoxyethyl) phosphate in the Nordic coun-
tries”
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Bu
TRIS(2-ETHYLHEXYL) PHOSPHATE %Ect)
IDENTIFICATION® Et 0—|:°=O 2
CAS nr. 78-42-2 Bu o
ECnr 201-116-6
Chemical formula C24H5104P

EU Classification

no classification

Major applications®®

Flame retardant plasticizer for PVC and cellulose nitrate
Solvent, antifoaming agent, plasticizer
Hydrogen peroxide production co- solvent

Tonnage in 2008 (tonnes) ”

Europe: registered HPV
Norway: Stated as confidential
Denmark: 6,4

Sweden: 15

Finland: 142,7

PERSISTENCE®

Persistent

Great variability in results of biodegradation.

In a semi-continuous activated sludge study, 34 weeks, degradation = 20%
Biodegradation on activated sludge seed, 4 weeks, 100 mg/I
biodegradation= 0%

Semi-continuous activated sludge study, 3 mg/I per 24 hours, 34 weeks
Biodegradation= 20%

In a screening test, on activated sludge seed, 48 hours

Biodegradation= 40-60%

BIOACCUMULATION®?

Bioaccumulative
Estimated Log Kow = 9,8
BCF (carp)= 9.2 - 22

TOXICITY®? Toxic
Toxic to aguatic organisms: cannot be assessed
No data
Toxic over prolonged exposure
Showed to be genotoxic in vitro and to induce a carcinogenic effect on mammals
METABOLITES® 2-ethylhexanol
LONG-RANGE Expected to LRT
TRANSPORT®? Vapour pressure= 8,25.10-8 mmHg at 25C
Expected to exist almost entirely in the particulate phase in the ambient atmosphere.
Particulate-phase may be removed from the air by wet and dry deposition. The particulate phase is only
expected to be produce from the manufacturing process of the component
Water solubility= 0,6 mg/l at 24C
Relatively soluble and is expected to persist in water.
ANALYTICAL METHODS® GC determinations of trialkyl phosphates and triaryl phosphates in drinking water, following isolation using

macroreticular resin

MONITORING IN THE
NORDIC COUNTRIES

Detected in STP sludge.
Rarely detected in biota
No other monitoring data
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Figure 22: Tonnage of tris(2-ethylhexyl) phosphate in the Nordic countries’
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TRIPHENYL PHOSPHATE

IDENTIFICATION®

CAS nr

115-86-6 Ph””

ECnr

Not registered in ESIS

Chemical formula

C18H1504P

EU Classffication

no dlassification

Major applications®*

Plasticizer in lacquers and varnishes and hot-melt adhesives. Fireproofing agent. Noncombustible substitute for
camphor in celluloid, and for impregnating roofing paper. One component of lubricating oil and hydraulic fluids
Flame retardant in ABS and HIPS, as well as in certain epoxy and phenolic resins

Tonnage in 2008
(tonnes) ?

Norway: 18,4
Denmark: 8,3
Sweden: 70
Finland: 57,1

PERSISTENCE®**

Not Persistent

Japanese MITI test, activated sludge, 28 days:
biodegradation= 83-94%

Hydrolyses: T1/2= 19 days at pH 7

BIOACCUMULATION

Bioaccumulative

Log Kow = 4,59 ¢

measured BCF (rainbow trout)= 573 ¢
BCF= 1743 ¢

TOXICITY*

Toxic

Toxic to aquatic organisms
Longterm toxicity: NOEC 90 days (Salmo gairdneri) = 0,0014 mg/I

Toxic over prolonged exposure
Showed to be neurotoxic in animals
Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects

METABOLITES*

In vivo: diphenyl p-hydroxyphenol phosphate

LONG-RANGE
TRANSPORT**

Not expected to LRT

Vapour pressure: 6.28X10-6 mm Hg at 25 deg C
T1/2 air= 35 hours at 25 deg C

Water solubility = 19 mg/l at 25C

Is expected to biodegrade readily in water

ANALYTICAL
METHODS*

NIOSH Method 5038 (matrix: air)

A method for determining the content in air of triphenyl phosphate is based on its hydrolysis in an alkaline medium
to form phenol, which is then combined with diazotized p-nitroaniline. The azo compound formed after diazotiza-
tion, 4-hydroxy-4-nitrobenzene, has an intense red color, which can be determined visually or photometrically

An XAD-2 screening method developed previously for organophosphorus pesticides was extended to determine
trialyl/aryl phosphates in drinking water at the ng/L level. Recovery studies at 1, 10, and 200 ng/L levels were car-
ried out by fortification onto XAD-2 resin and by direct on-stream fortification of drinking water. Recoveries were
>70% for triphenyl phosphate.

Extracts of fish samples were cleaned up by gel permeation chromatography/alumina column chromatography;
sediment extracts received alumina treatment only. Compounds were determined by GLC with nitrogen-phospho-
rus detection. Recoveries of triphenyl phosphate from fortified river water (0.5, 5.0 and 50 ug/L), by shaking with
dichloromethane, ranged from 91-118%.

Sampling Procedures: NIOSH Method S210

MONITORING IN THE
NORDIC COUNTRIES

Detected in STPs: influent, effluent and sludge

Detected in recipient waters

Detected in sediment of landfills and car demolishing sites.
Detected in biota.

Detected in the air (indoors and outdoors)

QD 60 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS




\,

Total amount of a Substance in Tonnes

2000
1500 -~
1000
500
a j — o 2
1999 2001 2003 2005 a7
2000 2002 2004 2006 2008
You

[.S\wdcn e Donmark s Finland  «a= Norway ]

Total Number of Preparations

8BRS
n
h
J

—— = -
o —
1999 2001 0m 2005 x007
2000 2002 2004 2006 008
Yom

| = Sweden —a- Danmark - Finkand  —a- Norway

J

Figure 23: Tonnage of triphenyl phosphate in the Nordic countries”
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Q 3. SWEETENERS

In this section each sweetener selected by NSG and
present on their priority list, is assessed one by one.
For each component the persistence, bioaccumulation
and toxicity and long range transport is assessed,
according to knowledge currently available, as de-
scribed in the methodology. Only the data used for
the assessment is indicated in the main report and
additional data can be found in the annex. In addition,
the major applications of the components are also
briefly described, in cases where information was
available. If the component is registered on the SPIN
database a brief review of the consumption trend is
described by a graph. The tonnages registered in the
SPIN database appear to be a clear underestimate of
the real import/consumption in the Nordic countries.
When data was retrieved as regards to possible
analytical methodologies of the component, the latter
is described.

More specific data can be found in the following an-
nexes:

Annex 2A: chemical and physical properties
Annex 2B: environmental behaviour

Annex 2C: toxicology in aquatic organisms
Annex 2D: toxicology in mammals

Annex 2E: Spectrometric data

At the end of the section a matrix resuming the
environmental risks associate to all the plasticizers
and based on a colour code will allow the reader to
compare the components between them.

The monitoring of sweeteners is not common. In the
Nordic countries only Sucralose has been subject to
a couple of screenings in Sweden and Norway. The
results of these studies can be found in Annex H:
Monitoring data in the Nordic countries.
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OH OH
SORBITOL, (SORBITOLSIRAP, D-GLUCITOL, D-SORBITOL) QH
OH
5 OH
IDENTIFICATION ofi

CAS nr 50-70-4 : Natural occurrence in fruits
ECnr 200-061-5
Chemical formula C6H1406

EU Classffication

No classification

Tonnage in 2008 (tonnes) ”

Norway: 7,1
Denmark: 604
Sweden: 1140
Finland: 1,4

PERSISTENCE®”

Not Persistent

Readilly biodegradable
Japanese MITI test, activated sludge: theoretical BOD was reached in 2 weeks.

BIOACCUMULATION®”

Not Bioaccumulative
Log Kow=-2,2
calculated BCF fish= 3

TOXICITY?

Toxic: cannot be fully assessed

Toxic to aguatic organisms: cannot be assessed
No data

Not Toxic over prolonged exposure

Studies on mammals showed no longterm adverse effects.
It is not thought to be carcinogen

Reprotoxic and development studies were not found.

METABOLITES*

In liver: fructose and glucose

LONG-RANGE TRANSPORT*”

Not expected to LRT

Vapour pressure= 9,9X10-9 mm Hg at 25 C

Volatility is low and the component is expected to exist solely in the particulate phase in the ambient
atmosphere. It is unlikely to partition to the atmosphere

Water solubility= 6,9X10+5 mg/l_at 20 C
High solubility in water, but is expected to biodegrade readily.

ANALYTICAL METHODS* Spectrophotometer or spectrum-line photometer in foodstuff and clinical chemistry.
AOAC 973 .28: determination of sorbitol in food by GC
A very specific and exact separation can be obtained by means of HPLC
Detection in humectants by GC with N carrier and flame ionization detection
Sorbitol, glucose, fructose and xylitol were separated without derivatization by HPLC
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Figure 24: Tonnage of Sorbitol in the Nordic countries’
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MANNITOL (D-MANNITOL)
IDENTIFICATION?®

CAS nr

69-65-8 : Wide spread in the nature (e.g. pumpkin, hedge parsley, onions, celery, etc)

ECnr

200-711-8

Chemical formula

C6H1406

EU Classffication

No classification

Tonnage in 2008 (tonnes) ’

Norway: no data

Denmark: Stated as confidential
Sweden: 88

Finland: Stated as confidential

PERSISTENCE®®

Not Persistent

Is a simple sugar alcohol and should be readily biodegraded in the environment

BIOACCUMULATION?®8

Not Bioaccumulative

Log Kow =-3,10
estimated BCF(aquatic organisms)= 1

TOXICITY

Toxic : cannot be fully assessed

Toxic to aguatic organisms: cannot be assessed
Only data is from a MSDS®:
LD50 48 hr(golden orfe) > 70 000 mg/I

Not Toxic over prolonged exposure ¢®
Studies on mammals showed no longterm or carcinogen adverse effects. Reprotoxic and development
studies were not found.

METABOLITES®®

Fructose
Glycogen

LONG-RANGE TRANSPORT*®

No expected to LRT

The component is a sterecisomer of Sorbitol, thereby the vapour pressure is expected to be identical. In
this manner, Volatility is low and the component is expected to exist solely in the particulate phase in the
ambient atmosphere. It is unlikely to partition to the atmosphere

Water solubility= 2,16X10+5 mg/l at 25 C

High solubility in water, but is expected to biodegrade readily.

ANALYTICAL METHODS Column chromatography developed by 85% isopropy! alcool and 15% water. Cut mannitol from column
Elute with warm water. Add sodium periodate soln and heat. Cool and add nahco3 and potassium iodide
Titrate with 0.05 n sodium arsenite
Determined by conversion to acetate and GC
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Figure 25: Tonnage of Mannitol in the Nordic countries’
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o
6-METHYL-1,2,3-OXATHIAZIN-4(3H)-ONE 2,2-DIOXIDE, POTASSIUM SALT (ACESULFAME K) .
IDENTIFICATION® o*%\o
CAS nr 55589-62-3 0
ECnr 259-715-3
Chemical formula C4H5NO4S K

EU Classffication

Tonnage in 2008 (tonnes) ’

Norway: no data

Denmark: no data

Sweden: Stated as confidential
Finland: no data

PERSISTENCE

Persistent: cannot be assessed

No data
However, the structure indicates that component should be succpetible to biodegradation

BIOACCUMULATION”®

Bioaccumulative: cannot be assessed

Log Kow: no data

No BCF

Water solubility= 210 g/l at 10C

The component is very soluble in water, hence its potential to bioaccumulate is not expected to be signifi-
cant

TOXICITY?® Potentially Toxic
Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
LC50 (Golden Orfe) >1000 mg/I
Potentially Toxic over prolonged exposure
In one study, it was found to induce a dose-dependant clastogenic effect in bone marrow cells. Other stud-
ies show no carcinogenic effects
No reprotoxic, nor development adverse effects were observed
METABOLITES™ No metabolites have been identified, only the original molecule is found in urine.

LONG-RANGE TRANSPORT”®

LRT:Cannot be assessed

No data

Melting point= 225 C

A high melting point indicates a low vapour pressure at ambient temperatures.However the persistence in
the atmosphere is unknown

Water solubility= 210 g/l at 10C

High solubility in water, but is expected to biodegrade

ANALYTICAL METHODS™

BLMs composed of egg phosphatidylcholine (PC) can be used for the direct electrochemical sensing of
sweeteners acesulfame-K, saccharin and cyclamate. The interactions of these compounds with lipid
membranes were found to be electrochemically transduced in the form of a transient current signal. The
magnitude of the transient current signal is related to the concentration of the sweetener in bulk solution
in the micromolar range. The present technique can be used as a one shot sensor for the rapid detection
of these sweeteners.

The analyte is extracted by solid phase extraction using Bakerbond SDB 1 cartridges at pH 3 and analyzed
by liquid chromatography electrospray ionization tandem mass spectrometry in negative ionization mode
lonization is enhanced by post-column addition of the alkaline modifier
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ASPARTAME 0 O\(O o
IDENTIFICATION® Hooc/\/‘\NH/\/
CAS . 22839-47-0 NH,

ECnr 245-261-3

Chemical formula C14H18N205

EU Classification

No classification

Tonnage in 2008 (tonnes) ”

Norway: no data

Denmark: Stated as confidential
Sweden: 27

Finland: no data

PERSISTENCE™

Potentially Persistent

Degradation in water is temperature and pH dependant
T1/2 (25C, pH 7-5)=1 — 245 days
Will be persistant in fresh waters and probably less in salt water

Expected to degrade in moist soil surfaces
T1/2 (pH 7)=1 day
Not persistant in soils

BIOACCUMULATION”?

Not Bioaccumulative
Log Kow=-0,9
No BCF

TOXICITY?273

Toxic : cannot be assessed

Toxic to aguatic organisms: cannot be assessed
No data

Not Toxic over prolonged exposure
Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects
However this component is subject to a lot of public concern

METABOLITES”?

Degraded to: Diketopiperazine (CAS 106-57-0): 5-benzyl-3,6-dioxo-2-piperazine acetic acid
Metabolised to: 50% phenylalanine, 40% aspartic acid, and 10% methanal

LONG-RANGE TRANSPORT”?

Expected to LRT
Vapour pressure< 0,0000001 hPa at 25 C
Volatility is low and the component, hence it is unlikely to partition to the atmosphere.

Water solubility = ca. 10 g/l at 20 C
Water solubilty is very high and the component is expected to persist in freshwater

ANALYTICAL METHODS

Purity of aspartame can be determined by: thin layer chromatography, LC, and optical rotation.”?
Aspartame can be analyzed by LC 72

The analyte is extracted by solid phase extraction using Bakerbond SDB 1 cartridges at pH 3 and analyzed
by liquid chromatography electrospray ionization tandem mass spectrometry in negative ionization mode
lonization is enhanced by post-column addition of the alkaline modifier.”
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Figure 26: Tonnage of Aspartame in the Nordic countries’
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N-CYCLOHEXYLSULPHAMIC ACID (CYCLAMATE)

IDENTIFICATION?®

CAS nr. 100-88-9
ECnr 202-898-1
Chemical formula C6H13NO3S

EU Classification

No classification

Tonnage in 2008 (tonnes) ”

Norway: no data
Denmark: no data
Sweden: no data
Finland: no data

PERSISTENCE

Persistent: cannot be assessed

No data

BIOACCUMULATION

Bioaccumulative: cannot be assessed
Log Kow: No data
No BCF

TOXICITY?

Toxic

Toxic to aguatic organisms: cannot be assessed
No data

Toxic over prolonged exposure

Rats that received calcium cyclamate salt post-mating did not produce offspring
Adverse effects on offspring exposed during gestation.

IARC class 3

METABOLITES”®

Cylcohexylamine (CAS 108-91-8)
(Cyclamate is incompletely absorbed from the gastrointestinal tract of mammals. Most is excreted un-
changed in the urines)

LONG-RANGE TRANSPORT”®

LRT: Cannot be assessed

Water solubility= 0,133 g/cm3

Relatively soluble, its persitence in water is unknown,

Melting point=169,5 C

A high melting point indicates a low vapour pressure at ambient temperatures which suggest a low poten-
tial to evaporate

ANALYTICAL METHODS"

AOAC 969 .28: Sodium cyclamate and calcium cyclamate in canned fruit. Colorimetric method

AOAC 971.17: Cyclohexylamine in cyclamates and artifically sweetened potatoes. Infra-red spectrophoto-
metric method

Cyclamate in soft drinks can be determined by addition of excess nitrous acid. The unconsumed nitrous acid
is determined colorimetrically from reaction with safranine

In liquid foods, determination by uv spectrophotometry as low as 0.001%

Micro amounts of cyclamates can be determined by gas chromatography

The analyte is extracted by solid phase extraction using Bakerbond SDB 1 cartridges at pH 3 and analyzed
by liquid chromatography electrospray ionization tandem mass spectrometry in negative ionization mode
lonization is enhanced by post-column addition of the alkaline modifier
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IDENTIFICATION?®

OH OH
OH

CAS nr.

64519-82-0

ECnr

Not registered in the ESIS database

Chemical formula

C12H24011

EU Classification

No classification

Tonnage in 2008 (tonnes) ”

Norway: no data

Denmark: no data

Sweden: Stated as confidential
Finland: no data

PERSISTENCE

Persistent: cannot be assessed

No data

BIOACCUMULATION

Bioaccumulative: cannot be assessed
Log Kow : No data
No BCF

TOXICITY

Toxic : cannot be assessed

Toxic to aguatic organisms: cannot be assessed

No data

Toxic over prolonged exposure: cannot be assessed
No data

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: Cannot be assessed
No data

ANALYTICAL METHODS””

Separation and determination of alditols and sugars by high-pH anion-exchange chromatography with
pulsed amperometric detection
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1,2-BENZISOTHIAZOL-3(2H)-ONE 1,1-DIOXIDE (SACCHARIN)

IDENTIFICATION?®

CAS nr. 81-07-2
ECnr 201-321-0
Chemical formula C7H5NO3S

EU Classification

Tonnage in 2008 (tonnes) ”

Norway: Stated as confidential
Denmark: 0,3

Sweden: 3

Finland: 0

PERSISTENCE

Persistent: cannot be assessed

No data

BIOACCUMULATION®

Not Bioaccumulative
log Kow= 0,91
estimated BCF= 3

TOXICITY?®

Toxic

Toxic to aguatic organisms: cannot be assessed
No data

Toxic over prolonged exposure
Showed to induce urothelial and urethelial tumors
Classified in the US as carcinogen group C (reasonably anticipated to be a human carcinogen)

METABOLITES”

Potential metabolites (hydrolysis): o-sulfamoylbenzoic acid and ammonium o-sulfolbenzoic acid

When ingested no metabolites are detected

LONG-RANGE TRANSPORT”®

Expected to LRT

Melting point= 228,8-229,7 C

A high melting point indicates a low vapour pressure at ambient temperatures, which indicates it is unlikely
to partition to the atmosphere.

Expected to exist in both the vapor and particulate phases in the ambient atmosphere

Degraded in the atmosphere by reaction with hydroxyl radicals

T1/2= 3 days

This indicates that once in the atmosphere the component will persist.

Water solubility= 4300 mg/l at 25 C
Soluble in water, however the persistence is unknown.

ANALYTICAL METHODS”

Determination of saccharin sodium by preparation of silver saccharinate

GLC determination of saccharin in pharmaceutical products

A reverse phase HPLC method for the simultaneous separation and determination of saccharin, sodium
benzoate, and caffeine in drinks

Determination of saccharin in food and drugs by column chromatography.

Gravimetric, differential pulse polarographic, and sublimation methods to determine saccharin in food
Thin layer chromatographic method is used to identify saccharin in nonalcoholic beverages. UV spectrom-
etry can be used at 254 nm for determination

The analyte is extracted by solid phase extraction using Bakerbond SDB 1 cartridges at pH 3 and analyzed
by liquid chromatography electrospray ionization tandem mass spectrometry in negative ionization mode
lonization is enhanced by post-column addition of the alkaline modifier
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Figure 27: Tonnage of 1,2-benzisothiazol-3(2H)-one 1,1-dioxide (saccharin)

in the Nordic countries’
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Cl OH

1,6-DICHLORO-1,6-DIDEOXY-3-D-FRUCTOFURANOSYL 4-CHLORO-4-DEOXY-0-D-GALACTOSE cl
OH
(SUCRALOSE)
cl o
IDENTIFICATION?® o
- - OH

CAS nr. 56038-13-2 oH
ECnr 259-952-2
Chemical formula C12H19CI308

EU Classification

No classification

Tonnage in 2008 (tonnes) ”

Norway: no data

Denmark: no data

Sweden: Stated as confidential
Finland: no data

PERSISTENCE®®

Persistent

Degradation in soil, after 69 days = 56- 60%,
Degradation in lake water, 77 days = 1,7-3,6%
Inherently biodegradable but not readily degradable

BIOACCUMULATION®®

Not Bioaccumulative
Log Kow =-1
No BCF

TOXICITY?®®

Not Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aquatic organisms are > 0,1 mg/I
EC50 48 hr (Daphnia magna) >1800 mg/I

Not Toxic over prolonged exposure
Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects.

METABOLITES®

Hydrolysisi: 4-chloro-4-deoxygalactose (4-CG) and 1,6-dichloro-
1,6-dideoxyfructose (1,6-DCF)
Metabolisation: poorly absorbed, with no significant conversion

LONG-RANGE TRANSPORT®®

Expected to LRT
Vapour pressure= 3,25E-14 mmHg
Volatility is low and is thereby unlikely to partition to the atmosphere.

Water solubility= 110 g/I
Readily soluble in water and persistent

ANALYTICAL METHODS

Sucralose screening in surface waters using a solid-phase extraction-liquid chromatography—triple quadru-
pole mass spectrometry method.

The analyte is extracted by solid phase extraction using Bakerbond SDB 1 cartridges at pH 3 and analyzed
by liquid chromatography electrospray ionization tandem mass spectrometry in negative ionization mode
lonization is enhanced by post-column addition of the alkaline modifier

MONITORING DATA IN THE
NORDIC COUNTRIES

Detected in STPs: in influent, effluent and sludge.
Detected in recipient waters (fresh and saltwaters).
It is not detected in biota
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PROTEINS, THAUMATINS
IDENTIFICATION?®

CAS nr.

53850-34-3 :Extracted from a tropical fruit

ECnr

258-822-2

Chemical formula

EU Classification

7

Tonnage in 2008 (tonnes)

Norway: no data

Denmark: Stated as confidential
Sweden: no data

Finland: no data

PERSISTENCE

Persistent: cannot be assessed

No data
The component is a protein (chain of amino-acids), which is expected to biodegrade

BIOACCUMULATION

Bioaccumulative: cannot be assessed
No data

TOXICITY?®

Toxic - cannot be fully assessed

Toxic to aguatic organisms: cannot be assessed
No data

Not Toxic over prolonged exposure
Studies on mammals showed no reprotoxic, carcinogen or gentoxic adverse effects.
Reprotoxic and teratogenicity was not studied in particular

METABOLITES

No data

LONG-RANGE TRANSPORT

LRT: Cannot be assessed
No data

ANALYTICAL METHODS®

The infrared spectrum of a potassium bromide dispersion of the sample (1-2 mg of sample ground in a
mortar with 100-200 mg potassium bromide) corresponds to the infrared spectrum below. Characteristic
maxima of absorption are shown at the following wavenumbers: 3300, 2960, 1650, 1529, 1452, 1395,
1237,1103 and 612 cm-1
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1-[4-[[2-O-(6-DEOXY-a-L-MANNOPYRANOSYL)-3-D-GLUCOPYRANOSYL]OXY]-2,6-DIHYDROXYPHENYL]-3-(3-HYDROXY-4-
METHOXYPHENYL)PROPAN-1-ONE (NEOHESPERIDIN DIHYDROCHALCONE)

IDENTIFICATION?
OH
CAS nr. 20702-77-6 OH O
OH
EC nr 243-978-6 O O
Chemical formula C28H36015 oH” Y Yo OH o~
. O H

EU Classification No classification u, 0. 0 o
Tonnage in 2008 (tonnes) 7 Norway: no data /lJ:

Denmark: no data Ok E OH

Sweden: no data OH

Finland: no data

PERSISTENCE Persistent: cannot be assessed
No data

BIOACCUMULATION Bioaccumulative: cannot be assessed
Log Kow : No data
No BCF

TOXICITY Toxic : cannot be assessed

Toxic to aguatic organisms: cannot be assessed

No data

Toxic over prolonged exposure: cannot be assessed
No data

METABOLITES No data

LONG-RANGE TRANSPORT LRT: Cannot be assessed
No data

ANALYTICAL METHODS?® The analyte is extracted by solid phase extraction using Bakerbond SDB 1 cartridges at pH 3 and analyzed
by liquid chromatography electrospray ionization tandem mass spectrometry in negative ionization mode.
lonization is enhanced by post-column addition of the alkaline modifier.
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4-0-0-D-GLUCOPYRANOSYL-D-GLUCITOL (MALTITOL)

IDENTIFICATION?®

CAS nr 585-88-6
ECnr 209-567-0
Chemical formula C12H24011

EU Classffication

No classification

Tonnage in 2008 (tonnes) ’

Norway: no data

Denmark: no data

Sweden: Stated as confidential
Finland: no data

PERSISTENCE

Persistent: cannot be assessed

No data
By analogy with its sterecisomer lactitol, the component is expected to biodegrade but not readily. This
indicates that the component is potentially persistent

BIOACCUMULATION?¢

Bioaccumulative: cannot be assessed

Log Kow : No data

No BCF

Water solubility= ca, 140 g/l at 20 C

The component is very soluble in water

By analogy with lactitol it is not expected to bioaccumulate

TOXICITY

Toxic : cannot be assessed

Toxic to aquatic organisms: cannot be assessed
No data
By analogy with lactitol, the component is not expected to be toxic to aguatic organisms.

Not Toxic over prolonged exposure ®
Rats, oral (up 10% diet), one and a half years (78 weeks)
Results: no unusual signs were observed among the test rats. Carcinogenit activity was also negative

METABOLITES

No data

LONG-RANGE TRANSPORT®®

LRT: Cannot be assessed
Water solubility= ca, 140 g/l at 20 C
Very soluble in water and potentially persistent. No data

ANALYTICAL METHODS

EN 15086: analytical technique for determining the content of isomalt, lactitol, maltitol, mannitol, sorbitol
and xylitol in foods
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IDENTIFICATION?®

CAS nr. 149-32-6
ECnr 205-737-3
Chemical formula C4H1004

EU Classification

No classification

Tonnage in 2008 (tonnes) ”

Norway: no data
Denmark: no data
Sweden: no data
Finland: no data

PERSISTENCE

Persistent: cannot be assessed

Based on data from a similar component (sorbitol and mannitol), the component is expected to biode-
grade readily in the environment

BIOACCUMULATION

Bioaccumulative: cannot be assessed
Log Kow : No data
No BCF

Sorbitol: log Kow = -2,20
Based on data from a similar component (sorbitol), the component is not expected to bioaccumulate

TOXICITY?®®

Toxic : cannot be assessed

Toxic to aguatic organisms: cannot be assessed
No data

Not Toxic over prolonged exposure
Long-term studies revealed no carcinogenic, reprotoxic or teratogenic adverse effects

METABOLITES®

Excreted unchanged in the urine

LONG-RANGE TRANSPORT

LRT: Cannot be assessed, but is not expected to LRT

Vapour pressure of sorbitol= 9,9X10-9 mm Hg at 25 C

Based on data from a similar component (sorbitol), the component is unlikely to partition to the atmo-
sphere

Freely soluble in water®® and expected to biodegrade readily

ANALYTICAL METHODS®

Determine the erythritol content of the sample by liquid chromatography
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4-0-3-D-GALACTOPYRANOSYL-D-GLUCITOL (LACTITOL)

IDENTIFICATION?®

CAS nr. 585-86-4 : manufactured from whey (lactose)
ECnr 209-566-5
Chemical formula C12H24011

EU Classification

Tonnage in 2008 (tonnes) ”

Norway: no data

Denmark: no data

Sweden: Stated as confidential
Finland: no data

PERSISTENCE®

Potentially Persistent

BODS5/COD= 55,3%
Biodegrades but not readily

BIOACCUMULATION?®

Not Bioaccumulative
Log Kow = -3

TOXICITY?

Not Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
NOEC (Poecilia reticulate) = 10000 mg/I

NOEC (Daphnia magna)= 10000 mg/I

Not Toxic over prolonged exposure
Studies on mammals showed no reprotoxic, teratogen, carcinogen or gentoxic adverse effects

METABOLITES

No data

LONG-RANGE TRANSPORT®®

Potential to LRT

Water solubility:Dihydrate = 140 g/l at 25 C
Monohydrate = 150 g7l at 25 C

Highly soluble, and potentially persistent in water

ANALYTICAL METHODS

EN 15086: analytical technique for determining the content of isomalt, lactitol, maltitol, mannitol, sorbitol
and xylitol in foods
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OH

OH

Rat.
OH

IDENTIFICATION?® on
CAS nr. 87-99-0: extracted from some fruits and vegetables
ECnr 201-788-0
Chemical formula C5H1205
EU Classification
Tonnage in 2008 (tonnes) ” Norway: no data
Denmark: Stated as confidential
Sweden: 1151
Finland: no data
PERSISTENCE™ Persistent: cannot be assessed
BODS5 = 0,7 mgO2/I
BIOACCUMULATION Bioaccumulative: cannot be assessed
No data
TOXICITY Toxic : cannot be assessed
Toxic to aguatic organisms: cannot be assessed
No data
Toxic over prolonged exposure: cannot be assessed
No data
METABOLITES No data
LONG-RANGE TRANSPORT® | Cannot be assessed
Water solubility= 1,6g/l at 20C, pH 5-7
No data
ANALYTICAL METHODS EN 15086: analytical technique for determining the content of isomalt, lactitol, maltitol, mannitol, sorbitol
and xylitol in foods
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Figure 28: Tonnage of xylitol in the Nordic countries’
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Q 4. METABOLITES

In this section the metabolites identified for the plas-
ticizers and sweeteners selected by NSG, are assessed
one by one. For each component the persistence,
bioaccumulation and toxicity and long range transport
is assessed, according to knowledge currently available,
as described in the methodology. Only the data used
for the assessment is indicated in the main report and
additional data can be found in the annex.

More specific data can be found in the following an-
nexes:

Annex 3A: chemical and physical properties
Annex 3B: environmental behaviour

Annex 3C: toxicology in aquatic organisms
Annex 3D: toxicology in mammals

Annex 3E: toxicology in other species
Annex 3F: spectral properties

At the end of the section a matrix resuming the
environmental risks associate to all the plasticizers
and based on a colour code will allow the reader to
compare the components between them.
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CYLCOHEXYLAMINE: METABOLITE OF N-CYCLOHEXYLSULPHAMIC ACID O\
IDENTIFICATION?® NH,
CAS nr. 108-91-8

ECnr 203-629-0

Chemical formula C6H13N

EU Classification Classified C

Repr. Cat3, R62 (possible risk of impaired fertility)
Registered as HPV in Europe

PERSISTENCE?®?

Not Persistent

Biodegrades readily

Incubation over 14 days:

The theoretical BOD of was 79% in an acclimated sewage inoculum, 68 % in plant sludge and 0% in river
mud respectively

BIOACCUMULATION?®

Not Bioaccumulative
log Kow = 1,49
Estimated BCF= 3

TOXICITY??

Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
EC50 96hr (Selenastrum capricornutum )= 20 mg/I

Toxic over prolonged exposure

Showed to be clastogenic:

Dose-dependent increase in chromosomal breaks in rats.

Induced chromosome aberrations in lymphocytes of chinese hamsters

Showed to be reprotoxic

Exposure of the chemical to dogs and rats reduced counts of pachytene spermatocytes and of early and
late spermatides
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2-BUTOXYETHANOL: METABOLITE OF TRIS(2-BUTOXYETHYL) PHOSPHATE

IDENTIFICATION?®

Bu\o /\/OH

CAS nr. 111-76-2
EC nr 203-905-0
Chemical formula C6H1402

EU Classification

Classified: Xn; R20/21/22
Registered as HPV in Europe

PERSISTENCE?®®

Not Persistent
Readily biodegradable:
Studies show that after 14 days, Biodegradation >70%

BIOACCUMULATION

Not Bioaccumulative
Log Kow= 0,9 at 20C”*
Estimated BCF= 3%

TOXICITY?

Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
Fundulus heteroclitus

LC 50 96 hr= 6,7 mg/I

NOEC 96 hr = 4 mg/I

All toxic values for longterm toxicity on aquatic organisms are > 0,01 mg/I
NOEC 21 days (Brachydanio rario)> 100 mg/I

Toxic over prolonged exposure

Tumourigenicity, an increased incidence of haemangiosarcomas in males and squamous cell papillomas or
carcinomas in female mice

NOAEC = 125 ppm

No specific effects on fertility.
Foetotoxicity and embryotoxicity (lethality and resorptions) were often observed but is related to mater-
nal toxicity.
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HOOC
ADIPIC ACID: METABOLITE OF BIS(2-ETHYLHEXYL) ADIPATE \/\/\

COOH
IDENTIFICATION?®

CAS nr. 124-04-9
ECnr 204-673-3
Chemical formula C6H1004
EU Classification Xi: R36

Registered HPV in Europe

PERSISTENCE®* Not Persistent

Readily biodegradable

Aerobic domestic sewage, 28 day:
Degradation=100 %

BIOACCUMULATION Not Bioaccumulative
Measured log Kow= 0,08
estimated BCF = 0,68

TOXICITY?* Not Toxic

Not Toxic to aquatic organisms
All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
EC5096 hr (Scenedesmus subspicatus)= 26,6mg/|

Not Toxic over prolonged exposure
Genotoxicity invitro showed to be negative.
The chemical did not induce adverse reprotoxic or teratogenic effects.
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Bu COOH
2-ETHYLHEXANOIC ACID: METABOLITE OF BIS(2-ETHYLHEXYL) ADIPATE Y
5
IDENTIFICATION Et
CAS nr. 149-57-5
EC nr 205-743-6
Chemical formula C8H1602

EU Classification

Repr. Cat. 3; R63
Registered HPV in Europe

PERSISTENCE”’

Potentially Persistent

Biodegradation is expected to be the main degradation mechanism in the environment
Not readily biodegradable.

Aerobic, activated sludge, 28 day

Degradation = 39 %

BIOACCUMULATION

Bioaccumulative
Log Kow= 2,647
BCF (fish)= 3 %

TOXICITY?”

Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aquatic organisms are > 0,1 mg/
EC50 96hr (Scenedesmus subspicatus)= 41 mg/I

Force feed: NOEL (Cyprinus carpio) >= 117mg/kg bw

Toxic over prolonged exposure

Cytogenic

Positive cytogenetic assay, CHO—Zellen

Teratogenic

NOAEL Teratogen. = 100 mg/kg bw

Induces malformations and increases fetal resorptions
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2-ETHYLHEXANOL: METABOLITE OF BIS(2-ETHYLHEXYL) AZELATE AND TRIS(2-ETHYLHEXYL) PHOSPHATE

IDENTIFICATION?®

CAS nr. 104-76-7
ECnr 203-234-3
Chemical formula C8H180

EU Classification

Not classified

PERSISTENCE®

Not Persistent

Readily biodegradable

Activated sludge, non—adapted, 20 days
In fresh water: BOD20=86%

In sea water: BOD20=100%

BIOACCUMULATION?®

Bioaccumulative
Log Kow= 3,1
Calculated BCF= ca. 27

TOXICITY?

Toxic

Not Toxic to aquatic organisms

All toxic values for acute toxicity on aguatic organisms are > 0,1 mg/I
EC50 72 hr(Scenedesmus subspicatus) = 11,5 mg/I

NOEC 96 hr (Leuciscus idus melanotus) = 14 mg/I

Toxic over prolonged exposure
Teratogenic

NOAEL Teratogen. = 650 mg/kg bw
Increased number of resorptions.
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Q 5. concLusion

The objective of this report was to document the en-
vironmental risks associated to certain plasticizers and
sweeteners and accordingly prioritise the chemicals for
a future environmental screening program.

Chemicals of interest for the screening program would
qualify on the basis of the following:

B Chemicals of environmental concern, according to
data available

B Chemicals little studied in the environment

B Increase of import/consumption

Please refer to Table 5, Table 6 and Table 7.

Data has been found for most plasticizers assessed in
this report, however little or no data was found for six
chemicals. Some of the plasticizers, such as DEHP, have
been subject to attention in the past and are currently
well documented and monitored.

According to the data retrieved in this report the fol-
lowing plasticizer would be good candidates for the
screening program:

B bis(2-ethylhexyl) adipate and its metabolite
2-ethylhexanoic acid

diisononyl adipate

di-"isononyl" phthalate

di-"isodecyl" phthalate

dioctyl phthalate (DnOP)

bis(2-ethylhexyl) sebacate
Polydimetylsiloxan

bis(2-ethylhexyl) azelate

tris(2-ethylhexyl) phosphate

Triphenyl phosphate

Parafin waxes and Hydrocarbon waxes, chloro
Alkanes, C14-17, chloro

Little data has been retrieved as regards to the envi-
ronmental behaviour of sweeteners and only sucralose
has been subject to any environmental monitoring.
Furthermore based on industrial knowledge in the
Nordic countries, the import data registered in the
SPIN database does not appear to be representative
of the real consumption in the Nordic countries. In
this manner, before concluding on an environmental
screening program for sweeteners, it would be an
advantage to further investigate the factual imports of
these compounds in the Nordic countries.

Though little data is available some sweeteners are
expected to be metabolized similarly to simple sugars
and are thereby of little environmental concern. Nev-
ertheless this is not the case for all sweeteners, and
according to the data available the following chemicals
show to be of some concern and could be good candi-
dates for environmental screening:

aspratam
cyclamate
saccharin
maltitol
lactitol

The budget of this project was restricted and thereby
research was limited. Before carrying out the screening
project we recommend that further literature research
is done to increase knowledge where it is lacking.

The following tables are summaries of the PBT and
long-range transport potential of the plasticizers,
sweeteners and metabolites studied in this report.
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ENVIRONMENTAL RISKS OVERVIEW FOR PLASTICIZERS (p. 1/2)

=
™
= 8 i [0 t = oz
[} O (SN O & Ew
) Sw T
2 S XS X - =
i = o9 ou e Q-
CAS NR. SUBSTANCE NAME a ] < =3 = z < TONNAGE (2008)
103-23-1 bis(2-ethylhexyl) adipate . ‘ ‘ ‘ . ‘ Norway: 29,3
Denmark: 14,1
Sweden: 87
(increase)
3089-55-2 Benzyl octyl adipate . . . . no data
33703-08-1 diisononyl adipate . . ‘ . Norway: 0,1

Denmark: 1,3,
Sweden: 325
(Sweden increase)

. Sweden: 13

(decrease)

141-17-3 bis(2-(2-butoxyethoxy)
ethyl) adipate

28553-12-0 di-"isononyl" phthalate .

Norway: 216,5
Denmark: 425,5
Sweden: 12 491
Finland: 25,6
(Sweden increase)

¢ 0 on
[ N |

Norway: 8,7
Denmark: 17,5
Sweden: 20
Finalnd:.103,3
(decrease)

‘ ‘ Norway: 5,3
Denmark: 124,1
Sweden: 1 489

Finland: 165,5
(decreased and now stable)

85-68-7 benzyl butyl phthalate .

¢
¢
2
o
¢

117-81-7 bis(2-ethylhexyl) phthalate ‘

2
o
2

84-74-2 dibutyl phthalate Norway: 6,2
Denmark: 94,3
Sweden: 69
Finland:.322,6

(Sweden unstable)

®
2
4
2
®

26761-40-0 di-"isodecyl" phthalate Norway: 39,1
Denmark: 24,4
Sweden: 1064

(Sweden unstable)

. no data

68515-51-5 Di(n-hexyl,n-octyl,ndecyl)

phtalate
68515-41-3 Dialkyl(C7-C9)phthalate . no data
27554-26-3 diisooctyl phthalate . Sweden: 1

(decrease in Denmark)

117-84-0 dioctyl phthalate Denmark: 72,8
(DK decrease

Finland increase)

. Sweden: 154

(unstable)

® ¢ 0

3648-20-2 Diundecyl phthalate

® 0000 o
® 6000 o
o 000 O
o 0000 O

@ The component does not qualify as P.B,T or LRT / ND in the The component is potentially PB, T or LRT: data shows poten-
environment/STP tial to qualify, but is uncertain/ detected in the environment
but not in biota
’ The component qualifies as P, B, T or LRT/ Dectected in biota
B Data is not available to assess the P, B, T or LRT potential of the
component/ no monitoring data

\,

Table 5.1: environmental risks overview for plasticizers: conclusion (p. 2/1)
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ENVIRONMENTAL RISKS OVERVIEW FOR PLASTICIZERS (p. 2/2)

133-49-3

pentachlorobenzenethiol

No data since 2004

78-51-3

tris(2-butoxyethyl)
phosphate

=
g s = 22
=z 9
= 5 E U] E = oz
a o g O& Eu
& 5 50 | B& 5 g%
CAS NR. SUBSTANCE NAME a o < =3 = zZ TONNAGE (2008)
122-62-3 bis(2-ethylhexyl) sebacate ‘ ‘ . . . Norway: 7
Denmark: 0,4
Sweden: 59
(increase)
143-29-3 bis(2-(2-butoxyethoxy) No data
ethoxy)methane ‘ ‘ . ‘ . .
64742-53-6 Hydrotreated Light Naph- Norway: 1016,4
thenic Distillate (Petroleum) ‘ ’ ‘ ‘ . Denmark: 438,5
Sweden: 93046
Finland:.184,2
(increase in 2008 for
Sweden)
63148-62-9 Polydimetylsiloxan . . . ‘ . . Norway: 72,7
Denmark: 494,5
Sweden: 3269
Finland: 43,3
(increase in 2008 for
Sweden)
115-83-3 Pentaerythrityltetrastear- Sweden: 5
ate . . . . . (decrease)
103-24-2 bis(2-ethylhexyl) azelate ‘ ’ . . . . Denmark: 7
Sweden: 303
(increase)
3370-35-2 N-(hydroxymethyl)stear- No data
B, N N N N N N
25429-29-2 pentachloro[1,1'-biphenyl] . ‘ . ‘ . . No data

Norway: 0,1
Denmark: 12,3
Sweden: 58
(decrease)

78-42-2

tris(2-ethylhexyl) phos-
phate

L 4

*

¢

¢

2

Denmark: 6,4
Sweden: 15
Finland: 142,7
(Finland unstable)

115-86-6

Triphenyl phosphate

Norway: 18,4
Denmark: 8,3
Sweden: 70

Finland: 57,1

(stable in tonnage but
increase in number of
preparations)

63449-39-8

Parafin waxes and Hy-
drocarbon waxes, chloro

Norway: 55,7
Denmark: 23,2
Sweden: 343
(stable)

85535-85-9

Table 5.2: Environmental risks overview for plasticizers: conclusion (p. 2/2)

Alkanes, C14-17, chloro

Norway: 145,1
Denmark: 100,5
Sweden: 196
Finland: 12

BERGFALD MILJBRADGIVERE DECEMBER 2010 | 87 QD




ENVIRONMENTAL RISKS OVERVIEW FOR SWEETENERS

=
tlzj s Z 22
z O
5 2 Eg Ex oz
(4] O o ox Ew
7] -4 ~1(©) = e ZT
-4 X = X = - e
i o oo owu = o
CAS NR. SUBSTANCE NAME a @ E < = 5 = Z | TONNAGE (2008)
50-70-4 Sorbitol, sorbitolsirap . . . . . . Norway: 7,1
Denmark: 604
Sweden: 1140
Finland: 1,4
(increase)
69-65-8 Mannitol Sweden: 88
. . . . . . (decrease in tonnage,
increase in number of
preparations)
55589-62-3 | Acesulfame K ‘ . . No data
101
22839-47-0 | Aspartam . . . . Sweden: 27
100-88-9 cyclamate . . . ‘ . No data
64519-82-0 Isomalt . . . . . No data
81-07-2 saccharin . ‘ - ‘ . Denmark: 0,3
Sweden: 3
(decrease)
56038-13-2 | sucralose ‘ . . . No data
53850-34-3 | Taumatin . . - . . No data
20702-77-6 | Neohesperidindihydrochal- No data
con/nechesperidin DC . . . .
585-88-6 Maltitol, maltitolsirap . . . . . . No data
potentially 10 no e} botentially
Xpectec n watel
585-86-4 Lactitol ‘ . . No data
potentially
n watel
87-99-0 Xylitol Sweden: 1151
. . . . (increase)
149-32-6 Erytritol . . . . No data
not
@ The component does not qualify as P.B,T or LRT / ND in the The component is potentially P,B,T or LRT: data shows poten-
environment/STP tial to qualify, but is uncertain/ detected in the environment
but not in biota
’ The component qualifies as P, B, T or LRT/ Dectected in biota
M Data is not available to assess the P B, T or LRT potential of the
\ component/ no monitoring data

Table 6: Environmental risks overview for sweeteners: conclusion
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ENVIRONMENTAL RISKS OVERVIEW FOR METABOLITES

\

@ The component does not
qualify as PB,T or LRT / ND in
the environment/STP,

Table 7: Environmental risks overview for metabolites: conclusion

: 3 S
= = E o) E = ‘ The component qualifies as P, B,
a g ki & ki E T or LRT/ Dectected in biota.
w = o9 [eNU]
CAS NR. SUBSTANCE NAME = “ =& - The component is potentially
108-91-8 Evllesheedamine PB,T or LRT: data shows poten-
Y Y . . . ‘ tial to qualify, but is uncertain/
detected in the environment but
111-76-2 2-butoxyethanol . . . ‘ not in biota.
124-04-9 adipic acid . . . ‘ B Datz is not available to assess
- the P, B, T or LRT potential of
1419-57-5 2-ethylhexanoic acid ‘ . ‘ the component/ no monitoring
data
104-76-7 2-ethylhexanol . ‘ . ‘ \ 4

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 89 QD



QANNEX

1A. PLASTICIZERS: CHEMICAL AND PHYSICAL PROPERTIES

QD 90 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



2SZ-02; o . J§Z e . .
a0d ee B e - arereyiyd [£inq [Azua -89-
L0T 1e7/Sw g7 8% D0cZ3eed Z11000 cwo/3 91T dy 010138 DI0LE J§€->|S€°CTE 1efeyayd [£anq | q L-89-S8
‘sweagoad
JIondwod [eI9A3S
UM popawt edyL e dZSse-vve D¥S-
, S, Juawa.Ioul 702 . N [ounefed INQ [ouneed|_
ok je/8 , g Je cun/3 aje[eyayd ,,[Auouost,,-1 -Z1-
90T D623[/820000 :pereored £0T>| 18 BAY 1200000 D0Z 38 €ud/3 £6°0 edUL I8 DBEZ-SET N pe- 19°81¥% reyaya , 1 P 0-21-£558¢2
Anpiqnyos ‘N [ounifed ‘N [ounied
JI9)em WOy
Pa1e[NI[ed Z%'S
. p . . J0Zeed D0z ye gud/3 J§¢ p .
a0d Sw - - - 0.I0[Yd ‘LT- saue: -Gg-
S0T 1/3w £Z00-500°0 12°8-LV'S P01 LZ4-0T'ET STET -S60'T J00¢< 01954~ qurod anod LT8-€€T U2 °L1-¥1D AV| 6-98-S€5S8
1D %ZSs e
b edy 9-949'C gw/s et
%0L DSZ /3w 100 D %S¢E e edy €107 38 1D %¢ZS3eD0 0.I0[YD ‘S9XEM UOC.IEI0IPAH e
yord0d 9< D08 3e Ea 8-6£-6¥¥€9
D %EY edY £9200000°0 cun/3 1T J00¢< 1D %2t Ied 0¢€- pue sexem ugjered
‘202 1/3W 5000
Eun/3 €T - 550'T
57 ajedipe
ddSH ‘c 'pajeWISo 84 ww g je -|1%9" A3 (Axoyradxoin -L1-
€01 VZ'E PR g g 0T B H W § 38 D0%Z J Ly |79'rEY (1hma(dxoyiahxoing|  €-LT-THT
-2)-2)s1q
J Sz ‘ J 023 edy €107 e
q0d e /8w . . jee ; - aiedipe [Auouosii -80-
201 D 0zie[/Sw > P01 -95% J0Z3eedy1o> cwn/3 €260 5057 < 289 pe | P| T-80-€0LEE
ajedipe (Ao [Azuaq|  Z-G5-680€
ddsH
10T (1)
2) (2 (2)Dozae (2 edurae
(2| Dzzael/swgLo ( (20 9L-|Ls'0Le ajedipe ([Axay[Aypa-z)siq 1-€2-€01
‘ ‘g :pare[nored e § wo/3 ‘ -
001804 ) 5 0z 1/ST0> YT1°8 ‘paiemdred| D001 dY T120°0 cun/3 4760 J812-01C
s (1/8 10 /8wi) mos S0 (SHww 10 eqY) (gwd/3) (snis[ad 23.18ap) (snis[a2 9aa8ap) srou mﬁ_oow_..h_- /9) SWEN 0ouEISan o
34 AI[Iqnios aarem A 201 aanssa.ad anodep Kysuap jurod Surfroq yurod Sunjow 3 [ N 1sqns SVD

1yS1oMm Ie[mda[op

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 91 QO



D Gzae D Gzae
. JuEXO[IS[Ay3aWIpA[O -29-
dasH §/wu o 01 wno/8 0460 [Isifyaswiphiod|  6-29-8%1€9
sasuelsqns
9., dnoun 03 Suojaq
gr1803| Anpiqnios moy £19a 9-6'¢ €680 2 ¥Zh-042 sweypydeul  9-£5-z¥LH9
1Y 31] pareannoIpAy
‘(wnajoaad) sareqasiq
5 oue
(11Vdd SN | D0z 3 1/3Ww 10000 > 29 | gz 10 equ 86000 > | 2 0FE£MO/3 L960 | ©dU000T IED 2'S8T 00 > |£5'9¢€€ yrow(Axoyaa (£xoyradxong €-62-€¥1
-2)-7)s1q
edy L-HET
(srqniosur) SHww G 18 D957
LS ) 91eWNSa) 80" Je e cwo/3 16 -01/9- ajedeqas ([AxayAy3a-z)st -29-
911 gz e /8 g gg| (PPYEUNS) 8001 . DSZI®|DSTIEW/BTI60l gt e gy 08%- 01 .9 qes (iAxeyidye-z)sia|  €-29-221
Hwut £-0T
g71804 - 25%sey 2 DGZIHSE'0| BAUEETIED 29T 9TL'YLY arereyd [Aoapunia|  z-02-8+9¢€
e /3w 6€T - €80 GZeedy ST000°0 :
dON( TowosI
|t 252 . 84 wuw zoo‘0 18 . 20 dY1 01 2y1ads s o
y1180SH| DSz3e1/3W ZZ0°0(1'8 Te SHWW /-010' D073 8L6'0 N 7hz D 52|95°06€ pOIOYIES UORBULION] 33 [[2 0-¥8-LTT
arereyayd [£1001p
e je
enddA| D 0ZIE/8T10> ¥-€ D00Z e EET D0Z3e 986 %umwmw - D S¥—|LSS'06€ arefeyyd [£1poosupl  €-92-%5SLT
6 oreEeyyd arefeyayd aw_mmw 6-LD 1P
aod /8wt > 141 TT-£D J 001 4® 860 B2 41 50089 IPIE 9 ¢ -G 1989
4 . edY 100 L9°9 PUe §18 D 977 pue payouelq-6-£)-1p ‘ploe
Ip 10 parewrnsy .
J1[AX0QIedIpauazZuUag-7‘T
01-92 3efeaydidyerq
111893 D¥ziel/3w g e D0z GE< e s “M 1e gun/3 ) WW BdY §38 D 05T B2 D0S-"ed $19189 1A3[e-0T-9D-1P ‘PIB|  G-1S-STS89
d4 1000 € 860 J1[Ax0QIedIpauazZuUag-7‘T
01189d| D0Ze1/89-0T"2'0(8'8 J6Z1eBd S-0T'T'S D07 18 9960 200% < D6€- 01 £5-|89'9F ¥ adetany arereyayd , [£2apost, -Ip|  0-0%-19.92
JSz e RdY D0z ®
404 Je /8w ‘ ) , e Tie -1pe” arereyayd [Linqt “¥L-
60T D0Z e /8w OT|LS'Y G-OT'EE + L6 cun/S cpoqp| S ETOTIE0VE 269 -|¥€'8LT [eyayd [finqip L8
gord0d|  D0z3e1/39-01°€|S'L 202 Q02 ey eT0T IR DS8E D0S- 10 DSS-[9°06€ arereqayd ([4xay(dyse-z)siq L-18-LT1T
1 ed $£0000°0 €wd/3 860 ’

QD 92 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 93 QO

. D3sp gz J2¥/J 053 SHww 1T 3e .
ddsH e /8w - 9aieydsoyd [Auaydis -9g-
A D GZIe1/SW6T|65F S W 9-07-87°9 GS0Z'T 3 64z D 0S - 6%(829Z€ ydsoyd [Auaydui, 9-98-ST1
. o AL . . ajeydsoyd
zz190SH Dbz e 1/SW 9 §'6 PARWNS| gy g 062’8 D971 HZ6'0| SHWW L) STT DL |ZLVEY (xeyAgpa-z)sin 7-7H-8L
| 8L :paremdred . . edy . areydsoyd
171904 207 (/3¢€T co'c :paanseaw| O SC 1€ BdU LH8Z| D07 3® guwd/3 701 G 18 ) 0£2-002 D 0L >[8¥%'86€ (gpadxong-g)sin €-15-8L
d04 Sw 7¢ ! 9 J0¢ ! oryrauazuaqoojyoejuad - -
0z790 /3w 2% |49 001 2 BdY 2200 >| I8 cwo/8 g7 es (22D 00z <|t282 o qo.o[yae) €-6h-€€1
[1Auaydiq-,T'TJoloyoeruad|  Z-62-6Z%SC
oprue.eals([Ay1owWAX0IpA
b i P g_,w 7-S€-0LE€
" 0S¢ . .
61TdASH| Io7eM UT B[qNIOSU] 9'6 TPACWNSI| | g i g-grgrg| O FOSCIEST60 SHww e ) LET 08L-|S9CTH ajejaze ([Axay[Aye-7)siq Y201
dje.Jealse.a]o.
JeBonsERa €-€8-ST1

[oyayakiaeiuad




1B. PLASTICIZERS: ENVIRONMENTAL BEHAVIOUR

QD 94 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



“193em ul apeadapoiq Aepy

skep 6z =(8 Hd) 7/13 s1sA[o1pAH
sAep

%62 =(£ Hd) Z/13 s1sAjoapAH

‘[1os ut apeadapoiq Aepy
'ssad0.ad

‘uonisodap AIp pue jom
Aq a1e 93 Wo.lj paAowal
oq Aew aseyd-ayenonted
'sisAjojoyd

100.1p o31apun osfe Aey

. RN ojejjuertodwi ue aq 03|  sInoy G = z/13 ‘spesrped aredipe
62195 AL
(esuanaad) 9919 =104 |¥2‘E ur apeadapoiq Aepy -ssa00ud pa3oadxa jou si [10S AIp 10 [AX0IpAY Y31m uonoeal (1430 (Axoyrahxoing - LT-1V1
serddSH ‘[1os ut apeadapoiq Aepy 1SI0W WO.1J UOIIBZI[IIE[OA Aq a1oydsounye ayy ut -2)-2)s1q
91ej juerlodwl ue aq 03 pajdadxa
! ‘[tos ut Aypiqowt|  papeadap st aseyd-1odep
10U ST UOIIBZI[IIB[OA "ToJeM UL )
MO dAeY 0} paldadxy areydsoune
JUaWIpPas pue spijos papuadsns d
03 qospe 03 pajoadxy Juslquie oyi ut sasey
ajenon.ed pue todea ayy
30q Ul 3SIx 03 pajoadxy
% z8= :uonepeidaq
1198 uaAdId 0 9913ap Aep gz ‘onsewop
asuanaxd = ajedipe [AuouosIr -80-
P (s ) 1€0Z =409 SZIe 40T - 956 ‘o3pn[s payeanoe Jedipe | 1p T-80-€0LEE
‘uoneperdapoiq o1qoay
ojedipe [£100 [Azuog 7-G5-680€
(@
'sKep 0Z1=
(8 Hd) z/T.Lpuesieak g =(,
@ Hd) z/1.L sisA[o1pAy pajewnsy (2) uonepesdapoiq
(skem mNn ‘uoneperdapoiq :[10s 9y ut ssadoad
0 JUSWUOIIAUD d13enbe ayy ur uoneperdap Jueurwoq
(1) 2z=409 19110 03 pantuqns () ssa00.1d uoneperdap yueurwoq ()
. v iz=4) . 10 (uonrepruoanonig) 999 < uonepeidap : L . %%'G9 are ut Suruonn.ed d
s18SH (2) snagoR sjwoda @) y11's paresn(uod Joyia) skep forem (2) os w [EIUDWILIOIIAUS PIIRWNSH yedipe 1-€7-€01
v21901 (1) : pajeno[ed o SIGUEROU e 58PS PAIEANIE Ul JUSWIPas pue spijos papuadsns| a[iqowrwt aq 03 pajdadxy SINOY /°CT = \ (1Axay[Ayye-z)siq
(1) 00042 =40 pare[ofe proedt YA 8¢ ‘95pn[s pajeal I 01 qIospe 03 paydadxy YL'ST=C/TL
-Z :pamoys| uonepeidapoiq diqo.iae ) :s1sA[ojoyd 30aarput
%z.é& _Smxwiﬁm.m (1) | %2'v€ 1tos ur Sutuonm.red
pioe ordipe :auLn uf .
%€ 0 uawIpas ul Sutuonnaed| [EIUSWUOIIAUD PAJEWNSH
[BIUSWILOIIAUD PAILWISH
9%60°0 193eMm Ul Sutuonn.aed
[BIUSWILOIIAUS PAILWISH
(B%/1) J0d Mmoy] So1 uonepeisaporg araydsoapAH 1os araydsouny
Jou sajIjoqelow aureN adueIsSqns RUEN")
uone[nunddeolg ERIEMIIER |

Qo

BERGFALD MILJORADGIVERE DECEMBER 2010 | 95



@ (2) oumn

(1) %.¥ auswipas ut Suruonnied
[EIUSWIUOIIAUS pjeWwISq

@

‘wdd 0T 03 20’0 Jo suouod Sun.eis
M SAep 87 Ul %8 01 T> I19Jem
ysa.4j ur uopeperSap ajewry
2U0d

Surres wddy  sAep zT ut 94G6<
91em ysalj ur uonepeidop Arewrtd

()

‘0 = ‘uonisodap AIp 10 3om
?(_:mnm%ww w,_wgﬂumw_ ‘s1onpoad wm_mmwc H..\.. mlﬁ_\\s sAep GZ1 MN S Qmm_u_ £q are oy Ew& _u_w>oEol_
‘[e102 ‘eso81Lns elordiq uonepIxo st pue NI 3ed pIE Wl ST Hd) 7/1 1 stsAjoapAy perewnsy e e aseyd-are[nondeq d
+18ASH (2) ‘sjonpoud| L uonepesdapoiq s1eak ' =(L ue aq 03 pajoadxa S0y 9T = /T 1, ‘S[eatped ajeeRy 0-Z1-£5582
eerdDd (1) (1) g'€8T = 404 (1) zs's UOIEPIXO UIRYI-IPIS ‘(pamoys ud) 2/1 1 stshjophy _umumE_wmm SI590€110S [10S 3sIoW TOMEEE v.musv.oa .[Auouost, -1p
(aansodxa mh:m:.vmu SH pue dNII -I9Al[ 943 uf 98eM3s puE [10s) "-ssaooud u:mtomE_ Oy UONEZI[HEIOA TTHOS U -A[rearwayooloyd
‘osnjjow eas ‘eIqaz eIy .Ez:\% J1essouow 3y No%vm_wumwwﬂ”%ﬁw ue 2q 01 pa1adxa J0u st sishjoapAy| IFAOHHERA 0 pawadxg M uonoeal
J0 s30npo.d uonepIxo ureyd Aq papeadap :aseyd-iode,
-apis 10 proe dieyyd :auLig) @ 4 poprizap oSt A
skep 0L¢
=(oxe[ [ppow)z/ T L uonezIne[oA
sAepoS
=(1aA11 [ppowr) 7/1T.1, UOLBZI[IIE[OA
‘paoadxa st
S90BJINS 19JEM WO1J UONBZI[IIB[OA
(2) quawipas pue spijos
papuadsns 03 qlospe 03 pajoadxy
“Aqissod
e st a1aydsoune ayy
e1a 11odsuen aguelr-guo|
o w Jey) ueaw Jeyy santadoad
9'G =(suom) 40g ) '3]qepeadapolq| ‘syuswiIpas 0} ag.1ospe 03 pajdadxy o[1qou 5 03 papadxa 10N aaey Aew syonpoad suiygesedoory)
ze1d0d 33/1L801 8-8L'S Apuaiayur “19jem -SIUOUIDOS DUE 53DNIS uyjered pajeuLio[yo ureyd OIOMD 7 T~ «soue 6-G8-5£558
=(anony moqures) 409 10 A[1pealjoN ut asA[01pAY 031 pajoadxa JoN 7 tbasp ol -Wnipaw [BIDI9WIW0D P °L1-¥10 AV
: : : ojuo A[Suoas sqlospy : ’
a3 jo syusuoduwiod awos
PAC N ERESRENIE]
J1101qe J0U d130Iq YN
sAep z =gz/1.1 duaydsoune
M
@ JULJU0D SULIO[YD @ (2)
uygered Susea.oul yam - SJUAWUOIAUD ()| S&ep¥T=(D%eS) Z/11
pajeurioyd yaSua| 9sea.09p 03 pateadde snoanbe ur apeadapoiq Aepy ‘[1os u1 apeadapolq shep 50 =(1D %S€) Z/TL
: uoneperdapolq ; : N ’ :uonepeidapoloyd
ureyo ajeIpauLIalu| : : Aew suyjesed pajeurio[ydo : o1o[yd
1erdSH (2) (2) 0082 Joj renusjod ay, ; y
_ (2) 9< -auonpen(s| - : (1) salpnys uoneperdapolq ‘S9XeM U0QIeI0IPAH 8-6£-6¥¥€9
oerdd (1| =(ysy 1o3em ysay) 409 %€ = uonepeidaporg (48]
pue (proe srmydesawr) (POIEULION %Zh) 08 “eIpaul pajw| uo paseg g pue soxem uyjered
autasAojfyeoe| i 0 snoanbe ur uonepedap onoiqe ‘[1os ut

-0ZD ‘swistuediooou
pasnewiaoe 4sa)
(ao4g) puewap uadhxo
[earwaydorq Aepsz

-N Jo sajedn(uo)
:aansodxa Af

o31apun 03 pajoadxa jou aJe
sureya[Asy[e pajeuLIo[yd ureys-guor

a[iqowruit aq 03 pajoadxy

21T - 0€ =2/ 1.1 parewnsy
:0€D-81D 10j uonepelidap
[eo1wayd0joyd 10aa1puy

QD 96 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



ss1dASH (2)

(2)
66£€ =109 de3[e
$29=404 $109sU]

799 =04 ueadealsni)

49
(pay1odaua)

7 pue zz=:104 s193s£Q
L1T =404 ysy [[18an[g

09]

‘SuonIpuod
Jdlqo.Jaeue
UII9MO[s ydonux s|

@

‘sAep z =z/1.] d1qoJoeue
Aep 1 =¢/1 L o1qo019e
‘sIajem

[ednjeu ur uoneperdapoiq

49]

JusawIpss 10 [10S
913 JO InoAej Ul yonuw JNEYN

(1)

sAep

8T =z/11 dueydsoune
:sfearped HO £q uonepixo
-0joyd saodaapun anodep

. ‘(erereyayd .
808 (1| 9° =4Dg ordres snuudsy |57 (1hmq ?E?Emw.w“ors_wm,w "SUONIPU0d dIqo.Ide (2)| oq 1M juouitpas to ros ur| uw om_mommmh% U”M aweretpyd tfanarp LyLvs
(poeytodaa) 8 /1 pue £91 arereyayd (j£ang-£xoapAy Japun 0 8ap Gz pue £ Hd| uoqaeo d1uedio pue 1a3em ﬁoﬁugmmﬁm _mu_ mum_:uammm
‘1 =404 smouulw peayiej -¢)-ouow) apruo.anon(3 s[qepeidapolq| e siedk gz = z/TL sisA[oIpAH| usamiaq wnuiqimba ay, ..m:msgm_“._:bm
SIpue JgIN Ul Apeaistdaa ol ay1 ur anodea e se
(1) 9 03 pa1oadxa st uonepesdap d se s1s1x
3y/8y S 01 SISA[0IPAY JO uonNQLIIUO0) PUE srgmon.e SIXE
€1 =wIom J)g paje[noed
/1
8'T = 404 [eIuswiLIadxa
0%8 =Usy 404 "araydsoutday
T = (swromiypred) Jog “Jo1ewW d1uesd.io 93 Ul Saje[NWNIIE
6'S-10°0 = (seuerd) J0g S—— 01 9q10spe A[3uoals 03 pajoadxy | 1e1rew orues.io 03 aqlospe| JHAJ JO Junowe agae[ ay,[,
00£ Z = sniewwes g O SOIPIS U A3101X0 Aep 00€ =z/T.LIuswIpas A13uons 03 pajoadxy ajes uonerodeas mog Jt—
9e1dJH m>5uzuo‘am.._ mmmzmu L:.mE ur uoneperdapolq d1qo.aee ‘sajed uoneperdapoiq (1AxoyIdyra-2)siq L-18-L11
*Ajludew-o1q jou : MO] 0} 9)BISPOW 3LIIPUT aJoydsoune ’
S90p dHAJ Y3 Med1pul dHAW Aep 0S =z/11| 110s [eanynoride ur saipnig| ayl ut juerrodwi st JHAA
‘s[aAd] o1ydoay JuaaayIp I93eM d0BJINS Ul uonepesdapolq Jo uonepeidapoloyd
10j e3ep SuLIONUOy Aep T =29,
"JUSWIUOIIAUD
Jlqo.JorUE aJoydsounye a3 ul 9j1[
9y} ul IaMofs SI ddd JBY I0YS pue AI[1e[oa
3/1€99-S€T Jo uonepeidapolq MO[ 03 anp ApyIun
= (sayjoqelswi+dgd)A0d ey 91edIpul s110dsuer) aoueysip Suog
se1ddd ponseott 8% dodIN pue dndiN sanseviy Juomibes areeyayd (fanq [Azuaq £-89-98

33/1 21 =(punodwod
juaaed ayy A[uo),Ing

"UOLIAILID
mopuim Kep-QT ay3
Suryny suonIpuod
21qO.JaE Jopun
s[qeperdapolq
Apeaxst dgd

PUE [10S .10] 90U

skep 5’1 =z/11,

uonoeal uonepixo-ojoyd
-a1aydsoune ay) wo.y
ddd Jo uoneurwI a3

0] S9IN(LIIUO0D S[edIpel HO

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 97 QD



(arereypyd
[4[e TT-£D 1p 10J)

% 0§ = uonepeidaq

“191eM
ul seje[nonIed pue SUSWIPaS
0} 9q.10Spe 03 pajdadxy

“19)eM
0£9 = JDg parewnsa Aep ¢ ‘101EM k
swsiuegio onenbe pue apIXoIp Uoq.Ied woy azioden oy USUMMMM\WJM ‘[10s 03 bmzwbm _uou b_mu_uum_(__wmm_wmm 4
- — b6'D 0 :oﬁ%uﬁm% J19170W Ae[noned Yo dsruesio .m__oMMM_mo_uM NMWNWMHMM ‘ssepo e se ‘saefeqpyd 1ey ou.mm_.wwﬁww_x%mm - TH-51589
newnin 03 uo uonn.ed sajereyyd : : 21B2IpUI SHUSWINSBIW :
IN[E T1-£D1q 10) paIsan) ‘srertayew o1jiydodiy sy az110dea 03 paadxajoN aanssaud anodep
nN.umum % S9 = uonepeidaq -a[ne[oA
maml_wﬂ\,u\,mﬁﬂv MM_% (s)anoy —uou A[eonoead ale ‘ssep
i : 1 2 ‘98pn[s pajeandy e se ‘saje[eyayd Jey) ayedipul
sjuswaINseaw aanssaid anodeyp
S'7€€6-91°T =424
. . séep 's[ios .
€38 L6'€ - L90°0 = 4D 807 % 39m 10 £1p wouy Apide: 1U9IX3 JuedyIusLs
1wa)sAs0d9d onpenbe 18 = :uonepeidaqg oqeodea 0y Uwuumnxm.uoz Aue 03 1n220 0] pajoadxa oereud
and € 1591 ‘paroadxa Tos|  YoUst a1aydsoune ayj ur (1o :._bwo 16-51589
o €8T87 - 0LSZ =404 s Aep gz ‘paydepe uou| 10U SI.I9JeM WOLJ UONEZI[IB[OA ur £y £ I dONQ Jo sis&jojoyd 1311 _. £ pat sIssis
. . p LAN[Iqow S AldA aABY . -u'iAxay-u)iq
skep dusaulop ‘@3pnis 03 pajoadxy ‘sarenonted £ep 80 =z/T.L
€€ b - TH'E = 404 80T pajeande 2iqolay 01 A8uons ws(:.quw S[edIpel HO Yim uonoesd
:wa)SAs009
snenbe-[eLnsa.LI}
‘UO[EIUIIU0D
auansodxa ay3 Y3im pasea.out
dHAN jo uonaodoad
9y, ‘pottad aunsodxa
. 93 I93Jk SONPISAL PI9A0IL
d ﬂwﬁ Y3 JO %0S-ZT 10j Sununoosoe
> 08 oxclED St o.w ‘dHIW Sem sanssn fep sAep 000€ =3uaWIpas Z/T.L
616D | = 4D SWISIUESIO JUSWIPIS 88 sy m:woﬁﬁﬂnwﬂw.wﬂ_ﬁw%%%“ -0T @y Surfrey inq skep (G =193eM 20BJINS 7 /T skep 00¢ =110s Z/T.L u_pmsamo”w%nwuml%%ﬂww arefeqayd ,1£59post, -1p 0-0%-19.92
000%-000€ = 429 a[qepe.I3dap A[ipeas

paJnseaur:sinpa sninAp
L¥1 - 06 = 404 sptuydeq

juated ayy sapisag

€QSH * ‘2AneALIap
9ANBPIXO J [N :S929) ul
“(daiw) ereqayd
[Ao9posiouowr pazIpIxo
pue predieyiyd :puLmn

193eM Ul SISA[0IpAY ou

QD 98 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



doud

JO 3)1[0geISW B ST [0UBD(Q-U
“(ddOW) aereyayd
(1AdoadAxoqaes-g)-ouow
9)l[0gelaW urew auLIn up
“(e2ereyayd

*91q1S1[3ou sem uonepeidapolq
‘D 89p 1 1€ 19458 papeIsapolq
sem ) Sap 0z 1€ 191EM J9ALL
auIyy ul uoneqnout sep 0T
'skep 087 =(L

Hd) z/713 sisA[0apAYy pue saeak

sAep § = z/13 :swisiuedio
Aq papeadap Aprder sem
dONQ ‘wa3sAs0d9 onenbe

'sisAjojoyd 30011p
03 9[qudaosns st JONA
‘uonyisodap AIp 10 39m

0092 =sAep (1£300-u-o0x0-/)-ouow “§-9) 24 =(z Hd) /13 s1sAjo1pAy -[eLISa.LId) [9pow e U]|  Aq I 33 WO.1J PIAOWA.
¢ ‘(dwiys suriq) 409 (dooW) @1ereyayd (A100-u pajewnsa ‘ssado.d juerrodwr ue ‘uonezijneoa| aq Aew aseyd-ajenonaed
gy oo smoy 4'€1S =z/T3 _ .
00£6 = sAep oxo-ouour Jo pue (aereyayd J1q0IoeUE 9q 03 pajdadxa 10U ST SISA[0IPAH 9jenuaiie 03 pajoadxa| sanoy T = /T3 ‘S[ediper
¢¢ ‘(durys autiq) 409 (1£320-u-£x01pAY-/)-ouow 'a ke nl_OWE "UONEZI[[IR[0A st [10s 03 uondiospy| [AxodpAy yaim uonodealr £q
widdSH|0089 = sAep ¢ ‘(wmoerpted| ('8 =moy Sof| “83) (dOHI) 23ereypyd (4100 .:wmmmwwouw 91eNULNE [[IM DIYM ‘A1p j0u Inq [10s 3stowr| papedap st aseyd-1odep ajereypyd [£1001p 0-¥8-L1T
wnruo8opaQ) A0d -u-Ax01pAy-ouow JO SISWOST umww%m e ? oo JUAWIPAS pue spijos papuadsns wo.y juerrodwt aq 03 a1oydsoune
00582 pue ‘(ddHo) arereyayd W “[ELSaLI 03 qIospe 03 pajdadxy| pajoadxa s uUOneZI[IIe[0A Juarquie ay) ut saseyd
. [opout e uj h
= sAep ¢¢ ‘( wnoeip.aed (1faday-u-£xoq.aes-,)-ouow skep 012 [10s ut ajenon.aed pue .todea
wn[uo30paQ) 404 ‘(dodoW) @erewpyd (1huad =(oe| [opowr) Z/13 uonEZI[E[OA| J[IqOWWI 3q 03 Pajdadxy 313 30q UL ISIXD [
-u-AxoqJes-g)-ouow ‘(dNDIN) pue sAep gz =(19ALI :(erereyayd :(erereyayd
aereypyd [Aypowhxoq.ed [opow) z/11 uonezine[oa| [£90-u-1p) JONQ Iowosi| [£100-u-1p) JON( 19WOSI
-ouow syonpoad ‘pardadxa st sedeyans| oyoads oy 03 spredaisy| oywads oy 03 spredar sy
9ANBPIXO 1930 pue ‘(JOUN) 19]eM WO UOLRZI[[IB[OA
arereyyd [A100-u-ouow :(erereyayd [£300-u-1p) dONA
‘0) pazijoqelaw st JONAd Jawos] oYy10ads ay 03 spaeSal sy
%SY8 =
uoneperdap ueaw
sanoy
" onwposey skep
dog|  OET =(8 HA)Z/1L pue seas
ad
¥'€ =(2 HA)Z/TL s1sAj01pAy .
pue deos) 1591 WSiuns
parewnsa ‘ssadoad juerrodur ue
a3pn(s pajeanoe Aq s1sAjoyoyd 10a.11p
9q 03 pa3dadxa jou st SISA[0IpAH 's[los
snonunRuod . 03 9[qndaosns aq ue)
paJapisuod si| ur aperdapolq 03 pajoadxy .
-1was e uf . \ uonisodap AIp 10 1om
uond.aospe ji sieak €4 =(puod UONBZI[[JB[OA
Aq 11e 3y} wo.y pasowal
[opow)z/ 1.1, UonezIjiie[oa 91enuane 03 pajdadxa
. %66 = uonepeidap aq Aewr aseyd-ae[nonaed
(esuanaad) 049 =40d ; polewnsy JUSWIpPas pue s [10s 03 uond.ospy
E1953UBAI] =(ysy v-€ paynuapiiou suoneqnout £ep sp1jos papuadsns 03 uond.iospe "A1p J0u Inq ssadoxd smoy 61 ajeeypyd [£1000s1p €-92-%SSLZ
w1ddSH L0z = = : 8z 93pn[s pajeande ’ : =7/1.L Po1ewnsa :s[edipes i

ounbsop) 4Dg paanseawt

pue a8emas
‘[10s Jo winnoout
pajewrioe

ue Suifojdwa
jJuswirtadxa

s[sey aeys y

%S/ = uonepeidap
sanoy

96 ‘@8emas wo.y
paurelqo sanno
[e1qOIDTW PaydLIUY

£q pajenuaine aq 03 pajoadxa
SI.I9JEM WO.1J UONEZI[IE[OA
sAep 5z =(oe[ [opow)z/T.L
pue sAep g'z =(19ALl
[opour)z/T.L, uonez[1ej0A
:pajdadxa sI sadejIns

19)eM WO UOLRZI[[IR[OA
“JUaWIIPas pue sprjos papuadsns
03 qIospe 03 pajoadxy

a1y jueltoduw ue aq

0) Pa30adxa SI S90BJLINS [10S
1SI0W WO.1J UOIIEZI[IB[OA
‘los ut

a[iqowwii aq 03 pajoadxy

[Ax01pAY y3m uonoeal Aq
papeadap s aseyd-1odep
a1oydsoune

jusiqure ayy ur saseyd
aje[non.aed pue todea

93 y3oq UrIsIxa [[IM

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 99 QD



sfep 0p#T =3uswIpas z/TL
0%Z'0S =IUdWIpPas 0} uonIed

sKep 50°¢ =11e Z/T.L
9%GZE£'0 =11e 0] uonLIed

sAep 09¢ =101eM Z/TL sejetinss
) % S'SS - 05 1T Z10YBM 0} HONFIE] &% 09€ =110s Z/T.L| Il [2A] [9pou Ay1oesn, sueow
. €76 = uonepeidaq . %§G8€ =[10s 03 uonIEd
s1Vdd SN 79 1S9BWISD . . (Axoyza(Axoyzadxoing €-62-€VT
skep 1S91RWIISd Y ST=2/1L
, 111 [949] [9powr A11oeSng -2)-7)s1q
gz'o8pn[s pajeanoe SJUOWIUOIIAUD 111 [9A9] [opow A31de3Nn| (NIMdOV
i :a1eMYos) aaaydsoune
onenbe ur sisAjoapAy
o8.1apun 03 pajoadxa 10N Ot} Ul UONEPIXO
JO uUOnBWNSd [POIN
@
189
93 JO UOLIdILID SAep
w1¥dd s (2) , 0T dy3 393w j0u pIq 91e0E(as €-79-271
o LSW(T) (1) 8001 %59 (Kxouifme-z)siq
(porewnss) = uopeperdoporg
skep
87 ‘93pn[s pajeAndy
(Quawuoaiaus dnenbe
a3 u1.Ind20 Aew uonepesdapoiq)
syeaMm G'zZ-sAep
9 =7/1.1 15359} Aeme-alp JoAry
skep
08¢ =(8 ud) z/1.L stsAjoaphy
‘Je[ Aep £z e yum s1eak
s NMN wm@w -Ng\u.ﬂ 1 £'£=(2ud) /11 sishjo1phy “UOHRZIIL[0A (armonn
:ow e EMW o1 *ssa00.d juerrodwr ue 9jenuane 0} padadxa sanoy z‘0T =2/1.L
o .“ow e m.wmm.m 9q 01 pajdadxa jou s1 SISA[0IPAH|  SI[10s 03 uondIospy '[10S
\om.vm.\m W _Mmm\smm s1eah 0ze1 =(puod jepowr)z4| Aip woajjou Ing ‘ssadoxd ‘uonisodap
sp1dDd 0%9 = (usy) A0d|s6'y BlEp OU SAep 82 1, uond1ospe + UOIBZI[IIE[OA ajey juertodwar ue aq| AIp 10 39m £q ITe 93 WO arerelyd (£oapuniq 2-02-8%9¢€

pue [10S Wo.Iy
pa.aedaad wnmoour
ue Suisn 4sa}
uonnjoAd O Msey
9Yeys pajewIpPoy

‘uond.aospe Aq pajenusne

aq 01 pajdadxa s1 sadeyIns

I9)eM WO} UOTIRZI[IIE[OA

skep 61

=(osye[ [PPOW) % [, UOTILZITIIEIOA
skep £°T

=(19AL1 [pOW)?4 [, UOIIBZI[IIE[OA
‘pa1dadxa sI sadejIns

J9jeM WO.1J UOTIRZI[IIE[OA
"JUSWIPaSS pue spIjos papuadsns
0] qJI0spe 0} padadxy

0} pa32adxa SI SadBJINS [10S
1SI0UI WIO.J UOIIBZI[IB[OA
Tros ut

a[iqowrwil 8¢ 03 pajadxy

paAowal aq Aewt yorym
‘a1aydsoune juaiquie ayy
ut aseyd a1emon.ed ayy
ul A[9]0S Is1Xa 03 pajdadxyg

QD 100 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



09]

‘pIoe d10IpaUERUOU

(@
“Aniqepeadapoiq
A[ipeau 1oy

@]

‘g Hd 3e sAep 0z pue £ Hd 3e sieak
Z'€ = 7/ 13 sisAjoapAy pajewnsy
*s1sA[0.1pAy oS1apun 03 pajoadxy
sa1eak £z =puod

Z/13 uond.iospe SuLIdapIsuod
UOIIBZI[I}E[0A PIJEUWIISH

'sAep LT = 9¥e[ Z/T)

(1) 'seoeyans [10s A1p wo.y
9ZI[11e[0A 03 pa3dadxa 10N
‘uonyd.aospe

Aq pajenuaiie aq

m
'sisA[ojoyd 10011p
o81apun 03 pajoadxy

‘uonisodap A1p pue jom
Aq a1e a1} wo.y pasowal
aq Aew aseyd-a3emon.aed

vdd sn () . (1) H@ pUE [ouEXoY Ao UOLIAILID mopuim Aep|  ‘sunoy zg =I9ALl z/13 uondiospe| 03 pajoadxa si HBM ssadoad . ouik oje[aze Zhz-€01
m ¢'€=404d(96 -7 s1s£[01pAY wouy -0T @y3lowiou piq|  INOYIM UONEZI[[IL[OA pajewnysy ajejjueriodwr ue aq|  sanoy €1 =g/11 :s[edrper (14xayidyre-z)siq
ostddSH %18 = uonepeidaporg “UWN{0D 191eM 913 |03 Pa3dadxa SI S20BLINS [10S| [AX0IPAY Yam uonIeal £q
sjonpo.ad uonepedag
sfep| urjuawpas pue spijos papuadsns| 3siow woly uonezijne[oA| papeidsp staseyd-1ode)
87 ‘98pn[s pajeanoy 03 uond.iospe £q pajenuane ‘[1os ut
aq 01 pajdadxa S sadejINS Jajem| aiqouwrul aq 03 pajoadxy ‘areydsoune
Wwo.j UONRZI[IB[0A "Paldadxa st jusiqure ayy ur saseyd
S90BJINS J9JEM WIO.1J UONBZI[IIB[OA aremonaed pue dodea
*19JeM U JUIWIPaS pue SpI{os 93 Y10q U 3ISIXd [[IM
papuadsns 03 q1ospe 03 pajdadxq
aele
s1senRIAILIyIAIeRIUa €-e8-5ll
a[11e[0A
aJe s1ouwoS1[0 payo[q
-pua-Axo[Is|AyawLn
pue o1pPAY
a[qn{os J1aem
aue syonpo.d s1sA[oapAy
s1owo3I[0 [euonounyAxo.IpAy
dasH Jeaul] pue dI24d 1YS1om Je[naajow Mo uexo[isi&yawipAjod 6-29-8¥1€9
1YS1em Jemoasjour moj :s1owo31[o Ieaul| pue
211945 JyS1am Jenosjowt
MO[ JO UOTIBULIOJ B[}
ur 3unynsal ‘sIsA[oIpAy
pue uoNNQLISIPal
puoq auexo[is
sa031apuy) :[10s a3 U]
“JUaUIIPas
03 Aedmputid 9InqLusIp [[IM
'0s A[1pea.
10U IN( ‘SUOIIPUOD dIqOIE .
Japun Iajem ul a[qepeidapolq oo amono\Mm_u 1>2/LL
% 9 = uonepeidaq Apuaiayul aq 03 pajoadxy . k! 3 i spedtped (wnajonaq)
o101 9-6¢ 08emas onsaulop “swstues10-0101u JUDUIPIS PUE [105 03) - [AXOIPAY 1M oW | oieqnsiq omweayden 9-€£5-THL¥9
u13sa) skep Aq papeadapolq A[erewnn Arrediourad 23nqastp [mm A1e 0 1431 pajeanoapAy
8 uoneperdapoiq 9q [[IM pue ‘Ia33ew dye[nonted uonn.ed 03 Auspua; ou
a1q010y 10 9] 9ARY 03 pajoadxy

03 qIospe 03 pajoadxy

*SUOIIPUOd
[BIUSWIUOIIAUS JapuUn
s1sA[0apAy 01 a[qridadsns JoN

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 101 QD



03]

“19JeM J9ALL 0}
Je[Iwis st uorrepesap
Q) 919M “19}eMEDS
UBa[d Ul UBY) 19)Se)

@)

‘[[e 3e uonepeIdap ou sIay3o ‘sep
0€ UIyim uonepeIdap [[ny pamoys
[BI0ASS "193eM ysalj ul uonepeidop
a3 Surp.aedau synsad ur A[iqeLie)

03]

sAepQg =I1ajem auLienisa ur z/11

(M
uasaad
eL1a)oeq a3 uo Surpuadap

@

‘uonisodap

AIp puelom £q are

91} WOy paaowal aq Aewr
dAad. eseyd-aiemonaed
‘a1eydsounie Juatqure a3
ut Auo aseyd ajenonaed

(1) __ | sem a1o3emeas painjjod ‘19JeM pUe [10S Ul $sad0.1d ur3sIxa 03 pajoadxy
sstddSH MNW 167 =404 | (paanseawr) 59‘g " H_Nw ﬁ:%%oﬂx“%%:w ut uonepedap w [eaowaa Juelrodwr uue (k m%x%ﬁ:.mmumﬂwm €-15-8Z
#s18DA (T (pajenores) g% PHOEIIUL po3 S Je1) pa1sadadns sem 3| . 1 aq Aew uonepeidaporg (1) 1A nq-eist
SJUDWIIPaS PUE IdJEM dDBLINS Ul .
'sAepy1 [1os u1 a[iqow ApYS1S smoyg =a1e /1 L
punoj A[urewr aq [[ImM JUSWAUOIIAUD
I93je papeldap ‘[ios 's[ed1pel [AX0IpAYy
% ST - a1 ur 4441, 32yl s1sad3ns ejeq d a4 d
5007 [/SwT :193eMm (6 Hd) suonIpuod 03 9q0spe 03 pajdadxy | paonpo.ad Afesrwaydoloy
eas ur uonepeidapoiq 6H nip am uonoeal Aq apeadaq
urfey[e ut asA[01pAy Aepy R
J1qo1ay Juetodur
(z) FusWIpas pue spjos jou A[qeqo.ad aae
$955920.1d [EITWAYI010Y
papuadsns 03 qlospe 03 pajoadxy
@
sAep 0ST
=(puod [ppowr)z /1], palapisuod
s1 uondiospe usym UONEZI[IB[0A
(os7uns1d) 6£0L =40 ) ‘uond.iospe () "seoeyans [1os| (z) ydiuns £q sisAjojoyd
asuanaxd B @ 040 =uonepeISIPOoIY Aq pajenuaie aq 03 pajoadxa si| AIp woqyjoung ‘ssedoad 10041p 01 3[qnidadsns 10
4aasH (z) B 9 punojeyepoN| °0 ¢ . | seoejIns 1a1em WOy UOLRZI[IR[OA a1ej Juertoduwr ue aq aq 03 pajdadxa J0N €-67-€€T
es180d (1) a1 m:ﬁo&m |mw_wmw~“_w“m ‘28eams u_.wwMMMMm sAep (1|01 paroadxa s1 sadEJINS [10S 'sAep STT pouRzIaqolofpEIIAd
w 404 poreuily B a =(oye[ [9pow)z/ T UONELZI[IB[OA | 1SIOW WO.J UONRZINB[OA| =7/TJ, uonepeidapojoyd
sInoy G
=(19Al1 [opowr)Z /1], UONIBZI[IIB[OA
'SISAT0IpAY
oS1apun 03 pajoadxa Jo0N
25198 U9Ad1d T0SZ =404 gasH 40 SIS ur punoyloN|  [Auaydiqoo[yoerusd 2-62-62VSC
apIu
ereals((Ayrawhxophy) 2-S€-0LEE
-N

QD 102 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



(esuanard-mmm)
€¥L1 =404

%¥6-€8
=uonepe.idapolq :skep
8z ‘@3pn[s pajeanoe

"JUAWIPas pue SpI{os
papuadsns 03 qlospe 03 pajoadxy

sAep

'S[10S ]SIOUI U INJJ0
os[e Aew SISA[0IpAH

areydsoyd 591 LLIW dsduedef -z =2/ 1L 1ddississyy oy woy *s[1os ul ssaoo.ad ajej
196 =(sejowoad [ouaydAxoapAy J03eM SuIsn $359) Aeme-a1p JoATY
. . [e3USWUOIIAUS JuelIodwl
ts19ASH |sereydauild) J4g painseaut |65 -d [4uaydip| 9007 :uonepeidaporg ue aq 03 popadxe| 0 STIESMOUSE=Z/LL| eydsoyd [Auaydiy, 9-98-S11
€,S =(non :(saryasnoy porad *91e)
moqurel) JHg painseaw ul paAlasqo) oalau]| Se[ Aep z ‘uoneqnout [e3uswuOIIAUS Jue}Ioduwl Ue 9q st :o_wmwwwmmﬁﬂw
¥9¢€ - Z€T =sAepep ‘(3noxny Aep g 01 £ (2’ 03 8'£| 01 pe1oadxa os[e st uoneperdapolg t P Y
i 9zI[1Ie[0A 0] Pa3dadxa JON
moqurer) J)g painseauwt Hd) seipnys ajdwes| ) 8op GzIe 6 Hd IR SACD € =7/T1
qe.s 1a3emysa.y] L Hdyeskep g1 =2/11
:9sA101pAH 03 pajoadxy
%09
-0 =uonepeidapolg
sInoy g
‘paas aZpn[s pajeande
uo 9593 Suruaa.Ids e uf
%07 =uonepeidaporg
S)yoaM f € ‘sanoy
pz 1ad /8w ¢ ‘Apmis
a3pn[s pajeanoe
SNONURUOI-TWAS
9,0 =uonepeidapolq
/8w QOT ‘SyPIM F juelrodur aq Aew
‘paas a8pnis pajeande [1os ur uonepeadapoiq| uonisodap A1p puejom
/8w uo uonepeidapolg ‘apeadapolq Aejy JeY) 51s9388ns 1ayem ur|  Aq Ire aY) Wo.j paAOWa.I
. L ) '050 = uonepeidop 'sooeIns Jojem| uopneperSapolq sy wod| aq Aew aseyd-ajemonaed
9s1dASH zo¥ezz-7'6 = (dre2) d0d 86 1ouexoy[Aipa-z ‘sypam ¥ ¢ ‘Apmis wo.y 9ZI[13e[0A 03 pajdadxa J0N ‘pajoadxa -a1aydsoune areydsoyd 2-2%-8L

/8w
Z1®S9-¥Z =(dred) ADd

:9)1j0qelau [enuajod

a8pnis pajeanoe
SNONURUOI-TWAS B U]

%SL

- €6 = uonepelrdaq
‘(uede() s1o1em J9ALI €
ur uoryeqnout skep ¢
‘(2) 1038 MEOS

ur uoreqnOUL 1a3ye
%% =uonepeidap
‘sAep ¢ ‘191emeas

ur uoneqnou]

%97 =uonepeidap
‘sKep ¢ ‘191em JoATY
OUuly UI uopreqnIU|

*19JeM U JUIWIPaS pue SpIjos
papuadsns 03 q1ospe 03 pajdadxq

10U SI S8JBJINS [10S AIp 10
1SI0W WO0.J UOLEZI[IIB[0A
“[tos ut Arjiqow

ou aAey 03 pajoadxy

Juaiqure ayy ui aseyd
aje[non.ed ayy ur A[oanua
1sowe 1sIxa 03 pajdadxy

(Ifxaydyra-g)stn

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 103 QD



1C. PLASTICIZERS: TOXICOLOGY IN AQUATIC ORGANISMS

QD 104 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



J9d

ajedipe [£120 [Azuag 2-55-680€
ajedipe ([Ayaa(Axoyahxoing-z)-z)siq €-LT-THT
[/3W 00T < DHON 1/3w 00§ < (s)Inoy 960501
404 Aep 17 ‘eudew eruydeq SNPI SNOSIONST aredipe [fuouosip 1-80-e0Lt€
SM <96 05D 1/8W99°0 =96 0501
‘wmnuIodtded WnIseus[as 1/8wzg0> 96 DAON
reuew eruydeq
SM ?a0qe
1/8wy T<z£ 0508 1/3w0S<8% 0504
/8wy T=< 2. DAON 1/8w005<¥Z 0504
snjesrdsqns snwsapauads /8w ZS00-¥20°0 = DLYIN :eufew eruydeq
oedly 1/8wi.L'0=< sAep1Z DHOT
ss10d 1/8wi2£0< SAePTZ DAON /8w Aajiqnios 1e1em < 96 05T aedipe (iAxoqidipa-)siq Iree-e0t
1/3wp01<96 0501 :eudew eruydeq :sefowoad safeydaurig
1/3wo0T=06 004
‘snuiew sniewwesojaey) 1/8w Aiqnyos 123em < 96 05D
:snaryoooewr stwoda
1/3wo0T >96 001071
:sadiurds 103N [/8W 0ST-¥S = 96 0501
1B2OBISNI) :(A1emysa) Lroup.red owes
o1uoayd 21noe Jruo.ayd 2Inoe
QuwIeN 2oueISqnNS RUENe)

(owmn ‘sarads) saads aurrew ur A1IX0],

so10ads Jajem ysa.y ur AJIXo],

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 105 QD



1/3W 0100 = DHON

suyjeredolo[yy

J91eMm doejans J1oj /31 T jJo 1o3emDAN :euSe eruydeq ‘Apms [euoneIousSnNW Aep-T7 J91eMm doejIns 10j /31 T jJo 103emDAN 0I0[ ‘L T-4 1) SIUENIY 6-G8-GE¢
1/8W $207T - €55 =¥Z 05 04
1/3wo0T= 42 DHON
(3ua8e Surzijiqn[os Se au03ade YIM 1D %09)
1/8w 00T =42 0S D4
1/8w £2= % DHON
(HeyIs[wa yum 1 %09)
:eudew eruydeq
1/8Wwo0€g <96 0501
0y
|/Swgiop =skep M_W O\Omo%mv_ :sspAw snyouAyI0ouQ
Bwzy = she
iz mm__wﬂmm:u;wmm (19 %2S - 6¥) /3w 005 < 96 Pue 8¥9S
b -
’ (> %*¥¥) 1/3w 00S = 96 PUE 8%9S
0 3 =
651804 (1D %0.) 1/3wg‘e< skep9 DHON (P %5€) 1/3u1 00% = 96 PU® 8795 olone 8-6€-6¥1

(1D %¢¥) 1/3wy<sfepo9 DHON
:(ysy Aremysa)rroup.res owes

1/8wo0T < skep 28 0501
:sefowo.d sajeydawig

SNPI SNISINIT]

(1D %0L - 0%) 1/3w0E< 96 050
snaryoooew stwroday

1/8wpog< 96 05D :smoeund snanfeldf

(12 %05 - 6€)

1/8W 04L <96 DS

1/3W00€g< 96 0501

:(ysy Aremysa)Lisupared owfes

(12 %2¥) 1/3Ww000S<496 05T
:(ysy A1en3sa) ‘snuanqy snuingpy

‘SOXEM U0QIRI0IPAH PUE SOXeM Uljjeled

QD 106 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



exepaw asauede( ur £)1errow ou nq

pooj3y /8w 09T =ysy DAON

eorfDA|  YIMOIB U0 5329392 YBI[S pasned ‘shep 3 - arereyayd (14xayidya-z)siq L-18-L11
897 10§ [/dHHQ Sw $55°0 JO dmsodxy 1/But 075 =051
oy moqurey
"SIy Ul $309))3 d1uaoipue-nue
pue doruagoaisa noqe uopidsng "Ys Ul s309)Ja do1uaSolpue-nue
*swa)sAs [eyuswLIadxa pue oruadoasa noge uomidsng ‘SwalsAs
Ul UMOYS Udaq o ~ [eruswLIadxa Ur UMOYS Uda(q Sey :JIp[im
zo19Dd|  Sey :dJIp[im ur uondnisip suLOpud mm By/But 1170 = u:mE_n.mw SubEm JINd ur uondnusip surOpuUs asned 03 pajdadsng arereyyd [£inq [Azuaq 1-89-S8
Senes 0 1/81 §£°0 =dulreW)ANd
3 pajoadsng
IMM3BY /8w 7 /T =juawIpas-1a1emysa.y)aNd
1/81 5/ Jo DHON 4Aep-87 /81 g/ st.1a3em aoeyIns)INJ
:eryeq sisdopisAy
“Kianoe
1030W020] 33 Ul 3sea.109p /81 00T ©d = DION
xa[nd snrewrure
191808 ! o 1/81 01 =onenbedaNd arefeyayd [Lnqip TYL¥8
1/81 00T =sAepe6 DAON
sspjAw snyduAyroyouQ
. ‘zd pue 14 ur soliqui jo| |
$159) £103e10qE[ Ul A}1[IqN[OS 193EM JO JIWI[ 9y} Juewdo[eASp [FULIOH PUE ApuTiasy 10 AELIOW $159) £103e10qE[ Ul A}I[IqN[OS I83EM JO JIWI[ 9y}
001903 e swisued1o o1yjuaq 10 orzenbe spIemoy s309)j0 e swisued.1o o1yjuaq J1o oizenbe spIemoy s309)jo ayereyayd ,,[£oapos 0-0%-19.92

9S.I9ApE 9AEY J0U S90P ([ Ieyl uMmoys sem 3|

ur saueyp JuedyIuds A[[eONSIIEIS OU :SINSAY
:sadney seizA1Q ‘Apnis uonersauadnnpy

9S.J9ApE 9ARY 10U S90P d([J Ieyl UuMoys sem 3|

BERGFALD MILJBRADGIVERE DECEMBER 2010 | 107 QO



vo1dJ4

1/3w 00S < 0504
1/3W00S <Z£ DHON
"mSHNU_QmDSm SNWISapauads§

1/3w 001 < 0504

1/8W00T =7£ DAON
:snjeordsqns sSnwsapauads
oedy

750 <96 05011
1/3w 250 =06 DAON

:(surrew Aren3sa) smyeSarrea uopourid4n)

1/8wz 0 =sAep £ 05D
:snyejound snanjeld]

1/8w005<8% 0504
1/8w00S<tz 0504
:euSew eruyde(

1/3W005<96 0501
1/3wQ0S = DHON
1SNPI SNISONAT

1/3Wz'0<96 0501
:snyejound snanjed]

1/8W001<96 0501
:0L13.1 oluepAyoe.g

1/8W9T0<96 0501
:sspjAw owfes

1/8W9T°0<96 051
1/3Ww91°0 = DAON
:(A1emysa) L1aupared ourfes

/8w 61°0<96 0501
1/8W6T’0 = DAON
:se[awo.d sajeydowig

1/3W $10<96 0501
:snaryooIoew stwoda

ajefeyayd , [Auouost, -1p

0-21-€558¢

QD 108 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



1/8w 8°g <:(s)anoy z£0SDd

1/8w 0T = D401
Kep 91 “ euew eruydeq

1/3w z'c "ed = 05A'T
:Aep 91 ‘euSew eruydeq

1/8W 690 1 0501
:(3uswdofaaap jo ade3s [eare|
—oA1quia 933 3e pajonpuod) snyejound snuneld]

1/8w T°0 <0504
1/3w 10 :DHON
Aep 9 ‘e3[e uaaid 1aremyysal

1/8w £'T <:(s)anoy 84 0104

aereyyd

001808 1/3w g7 =< :(s)moy Z£DION . 1/8w £°T <:(s)noy 8y05Dd . ’ S-15-ST589
1/8W 95 - S 1 05D (1£2apu‘jhroo-uihxay-u)iq
(ee81y) smeoardsqns snwisapauads (qorey 350d Aep eudew eruydeq
- [un aeAle| pue s33a) saprowyes sniaydouor
v P ) saprouy AdoPIn 1/3w 0007 < :(s)Inoy 8% 05T
Sw =< :(s)anos
1/3W 6¥T - 6€T 1 0501 /3t 000T =< mwe_ e
:(Suryoyey puoLaq p-¢ [nun pasodxs : :
a1am aeAle] pue s33q)sspjAw snypuhyIoouQ
1/81 00Z€ :DHON
:Aep gz ‘sefowo.d sajeydawig
1/8w 9°Z < (s)noy 96DHON
aede 1a1eMysal
1/8w 810 < (s)noy 96DI0N
snarydo.dew stwoda|
Sw s)amno Bt g 3 g
o 1/3w 0007 < (s)4noy 8¥DHAON 1/3W 50 < 0508 1/8w 1Z0 < (s)moy 96DHON overenud(e-L)iANEIa -TH-5T589

duriys prsApy

Aep 1z ‘euSew eruydeq

(A1emsa) riaupared owes

[/3w g'T < ()oY 96)A0N
seppwoad safeydawig

1/8w 0007 < (s)4n0y 96IION
(Aremsa) smegdariea uopourid4A)

Qo

BERGFALD MILJORADGIVERE DECEMBER 2010 | 109



so1dASH

/380 055< 14 96 0504
‘elye( SISAWedLIuy

/8w g'1< skep 9 0508
‘wmninuiodLided WNISEUI[dS

/80 0€1<1Y 96 0S4

:ejejrdeaqns e[oLIdUYDIR{OPNasSd
/80 0Z1< 14 96 0504
:snonauadouaylied snsiejfuelered
oegd|y

/3w 9T‘0< 1y 8% 0501
/80 091< .1y 8% 0504
eudew eruydeq

/80 0%T< 14 96 05D
sejawo.d safeydourrg
1/80062< 14 96 05T
:sefowoad sapeydounrg
/80 0£2< 14 96 05D
:sspAw snyouAyI0ouQ
/30 0€£1< 14 96 05D
snapyooew stwodar
/30 08%< 14 96 050’1
:sajedorrea uopourid4)

aje[eylyd [£1p00sup

€-92-¥SSLT

1804

1/8W 000T < sInoy 96 05D
‘I/8w 09¢€ > S0y 96 DFION

:(ee8[y) wnnuroorides wnseuayas

[/8w 2Z'0 < sInoy 96 05T
/8w ‘0 =sInoy 96 DAON
:snjedaLiea uopourtd4£)

1/3w 2T =0504

1/8w £°0 - S€'0 =DHON
:sAep 17 ‘eudew eruydeq
/3w 96°TT =444

/3w 9L =DION

:sAep 1z ‘eudew eruydeq

‘[/3w ST =1y 8% DAON
/8w z'e > 1y 8% 0504
‘eudew eruydeq

‘1/3w 960 < 14 96 051
/3w 96°0 = 14 96 DAON
‘sefowo.d sareydawig
/8w T <14 96 0SD'T
/8w T =14 96 DAON
.mﬂh_—\_uOhqu m_EOQm‘_
/8w T <1y 96 0SD'T
/8w T = 14 96DHON
\_.—mﬁ—ubmm ouwres

/8w €T <14 96 05D
/8w €T =14 96 DAON
‘sejowo.ad sajeydwig

ajereyd [Koapuniq

2-02-8%9¢

QD 110 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



avdia sn

/3w 0007 <Iyz. 050d
_mzumu_n_mn_ﬂm SNUWISapauads§

1/3W 0007 <148y 0504
:euSew eruydeq

1/8w 000T <1496 0§ A'1
SNpI SNISNST

ajeoeqas ([Axay[Ay3a-z)siq

€-29-221

11804

1/8w 1°0 =Imoy 8% 001
[/8w T =1noy 8% 001D
SNp1snIsNa|

[/8w Z =1moy 96 0J'T
[/8w 87 =Inoy 96 001I'T
:oL1a.1 oruepAydeIg

(DHON) 1/8w 8 =moy 47z 024
[/8w gz =Imoy %z 00104
euSew eruydeq

[o1ypduazZUdgoIo[yIRIUAd

€-67-€€T

01804

1/8w T < :Aep 12 DHON
a1ea uondnpouadal ‘eudew eruydeq

1/3W 0007 <:8% 0504
euSew eruydeq

1/3W 000T <:96 05T
(A1emysa) L1aupares ouwes

1/3W 000S <:96 05T
ssB{AW snyOUAYI00UQ

(wnajonad)
axe[[usiq duayydeN
4317 pareannoapAq

9-€S-CZVLY9

Aep/1/3w 94y =1/8n 000S2T = 0SD'T

sorddSH :sAep gz ‘elyeq sIsAWedLawy

Aep/1/3w 1°0 = /81 069 = 0SD1
sAep /£ ‘snmyepund snanjeld]

Aep/1/3w L' =1/80 006'2€ = 0501
:sAep g -/ ‘saprourfes sn1aydooipy

are[eyyyd [£po1p

0-¥8-L1T

Qo

BERGFALD MILJORADGIVERE DECEMBER 2010 | 111



1/3ws. =8% 0504
1/8wy8 =47 0501
reuew eruydeq

D01 ‘I/8w ¥ =8% 05D
202 ‘1/8w L7 =8% 051

pdDH :sadnej se1zd1Q ajeydsoyd (jAy3adxoiIng-z)sLn €-15-8L
1/8w 8’9 =8% 0501
:sadnej se1zd1Q
/3w Z'TT =96 05T
:sefowo.ad safeydounrg
ajeydsoyd (jAxay[Ayra-z)stn -Th-8L
[Auaydiqoaoyoeiuag 7-62-6Z¥ST
aprureeals([AypowAxoIpAy)-N 7-S€-0LEE
a1efaze ([Axay[Ayre-z)siq Z-%2-£01
9leedsenaLLyilioeIuad €-€8-STT
uexo[is|&1owipAjod 6-29-8%1€9
1/3w €5 = 1496 0SDT
1/3W 622 = 1496 DF0T
/8w TT = 1496 DAON
‘wnnuIodLIded Wnseus[as
3 =
VA SN I/8U1 L8 = 8% 0S| o ypyyow (£xoye(£xotpaxoing-z)-Z)siq £-62-E4T

1/8w 2 > 148y DAON
reuew eruyde(

1/3W 16% = 1496 0SD'T
1/3w g4 = 1496 DHON
sspAw snyduAyI0ouQ

QD 112 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



scrddSH

920 =054
sanoy ¥ ‘(ae8[y) snyed[ej snuwisaponsHuy

1/8W $100°0 :DION
sAep (6 ‘LIoupIres owfes

1/3W £2°0 - £80°0 :DAON
sAep (6 10 og ‘sefowo.ad sajeydourrg

1/8w G670 =sanoy 7 0503
:A13-0es N0y moquIiey

1/8w £g‘0 =s1moy 96 05DH
:s3uire8uy 1no moquiey
1/8w £g°0 =smoypz 0503
:s3urre8uy o moqurey

1/8w T =s.1noy 8% 0504
:euew eruydeq

/8w 8’0 =s1n0Y 96 0SI'T
snaryooIoew spuoda

‘I/8w L0 =sIn0Y 96 0SD'T
sSnjedane snisseae)

ajeydsoyd [Auaydri],

9-98-ST1

Qo

BERGFALD MILJORADGIVERE DECEMBER 2010 | 113



1D: PLASTICIZERS: TOXICOLOGY IN MAMMALS

QD 114 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



‘S[ewtue

aanesau ;nsay
S[[92 0A1quIa Ja)swey
UBLIAS ‘Aesse uoneuLIojsue.) [[9)

aAnedau nsay
1S9, -suoljeuLiojsuel [-[[97Z

‘pajessd
1yS1am Aoupny aAne[RY :SINSAY

asop do) ur sisouagojeuwrtadse pue . Aep/3/3w 0GT :(sorewsy) TAON mq 3y/38w 000S < 05d'T
a:180d %s%ohtwa.\ﬁ onkooyeday _m::_mmm 2AnEsau sy \mw\n\vwwx\mﬁ oom_m“mm_m_mnww TAON [eJo ‘1ey oredipe [fuouosnp 1-80-€0Le€
. « 1S9 L-suoneuLiojsuen[dZ-4HS .
s){pam g1 ‘wpe [e10 ‘Boq Mmq /8w 00S “TAVON
aaneSou ansay SYe9M ¢T ‘Wpe [BI0 ey
‘Kesse ewroydwA] asnojy
aanedau nsay
wnrnwiyd4) ejpuowyes 4sa3 sawy
asuanaxd Mq34/3w 0005 =05 AT aedipe [£100 [Azuag Z2-S5-680€
alcA g (A () '
(2) ruaSoyeuan jou Inq X0103130§
juepuadapasop se paJapisuo)
(z)'suaSoumd.aes uewny (1)
(2) *(uoneoyisso paonpal) smsaoj| a[qissod pue ajqeqo.d se payissed
Ul POAISS]O dI9M SII9JJd uoja[enbs spunoduod o1xojouaguou JaYy30 uoneyLLI JyYSIs
Joutwt ‘wddpg8T< SISOp IV :SHNSaY 01 sdiysuonefal [e1ndnns Nqryxa 0T%8=05A'T
'Suone)sas zz-1 ‘Wpe [elo ‘syey ‘ToAamoy ‘saop punoduwrod sIy], 1qqey
*A3101x030U03 (m [eurtag
«w8asH () (m JO 92UBPIAD OU SBM 9191} ‘Aesse (uBtom Jaal] aAne[a. Ul aseaour) 006ZT=0SAT aredpe ((Axoy1dyia-z)siq 1-£2-€0T
901808(1) wddppg1=|[eyrs 3ueurwop aanisod e 10y 3dsoxy Bmmx\mﬁ.omnm -0052 =T4VON :81d eaums
. S)9aM €T ‘Osnoul pue sjel ‘[elQ
s)jpam( T ‘Butidsyo 14 TAVON 000ST=<0SdT
wddpog81= (1) :asnow
syeamQ T [e3uated TIVON *901W d[RWSJ U SIowny 76€L=<0SdT
"PoAIasSqo sem AJI[1119) 03| JIJAI[ JO OUIPIOUI PASEAIIU[:SINSIY el
9AIB[.1 $109]J0 ASIDAPE ON :SINSY 901w uo Apms (mq3y/3w) [e1g
‘wddpozT 03 dn
9S0p ‘S}99M(T 19A0 ‘WIPE [BI0 Yey
pEN | jyuawdojaaap /Lixojoaday fpruadoumnae) Apruadenpy o1uoIYd noy aureN ajuelsqns RUEN")

BERGFALD MILJORADGIVERE DECEMBER 2010 | 115 QD



uoneje| ela pasodxe

"aAIND 9su0dsal-as0p MO[[eYS
Koupny

Ppue proJAy) I9A1] 943 U0 199)3q
:sasop pajeadal Jo $109)J urey

suyyexedotofy)

Suridsyjo [e1eUO0aU UO S109)J0 NS 00j 83 /3w £T°0 = [eI0; . B -Gg8-
0s1dDH Ldsyjo [ s tu [nsoy MqS/3w 0T =TAVON Pooj 33/8uwr £T°0 = [e10DANd 0101y L T-HTD ‘SOUB[Y 6-G8-G€£558
pooy 8s/3w 00T =THVON Ae 210 S0
el1o 9ey P 06T a
: pooy 8y/3w § =TAVON
Aep 06 TeI0 9By
(19%02) 000SZ<05A1T
:81d eaung
(19%09) 00zL£Z<05A1
'supuy Jueas[al (10%0%) 00¥€Z<05AT
A[[eo130[001%0) OU UT Pa3[NSal :asnowt 0J0[D ‘S9XeM UOCIeI0IPAH
68D ‘S)9aM ET 03 SABp G WOy SAIPNIS pue soxem ugjereg| S 0€6YYED
ut sjel 03 uonensiutwpe (10| (19%z£-69) 00005< 0SAT
(10%0%) 0041T<05AT
el
(mq3/3uw) 10
asuanald /310009 = 0501 aaedipe € LT-TVT

[edo ey

(1A (Axoyradxoing-z)-z)siq

QD 116 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



asuanaxd

2e1ddSH (2)
18104 (1)

(esuaaaud) *s309jj0 Sundnisip
QULIDOPUD dAeY Aew 10 Se

(64)]

'S9LIBAO
a1 ur ea)n| e1od10d Jo aduasqe

pue ‘sn1ain ay ut ersejdodAy
‘snwAy) pue uaards ayy ur uonajdep
proydwA]| ‘saprwépiprda ayy

ul suL10j uLads [euLIouqe/aInjeurul
‘sfoupny ay ui sisoaydau

Je[ngn) a1am ad1w asop-ysiy

Ul pa.Inddo Yarym saguey :synsay
(wdd 00002

01dn NIQ) Sq99m €T ‘Telo ‘@1

(1)

‘uoneILLI 3YSI[Ss

‘A3101X0) JO 9IUIPIAS ON :SINSIY
oam/suonedide

S ‘sy9amg ‘odxa [euwLIap Yqqey
(1)

'}09JJ9 9[BAIISCO ON :SHNSIY
'sy@amy 1se| ul Aep/mq3y/SwQeeT
01 dn ‘sy@am ¢T ‘wipe [e10 ‘Soq

(1)

‘paSueypun a1em

S9UI[} [BAIAINS PUE YIMOIY) S[NSSY
“Kep/mq3/3woog

0] aansodxe awINAJI] ‘WpPE [e10 Yey

M

*A11A110€ dseajsuen[£190y

-UnRIUIo) Ul aseaoul ‘Aj1anoe
9se[e1ed J9AIT Ul aseaour Juapuadop
-9s0p ‘ s1Y19m JI9AI] 2ATIR[DT

pue ajnjosqe ui aseaour Juapuadop
-asop ‘ured 1yS1om paonpay :synsay
Kep/mqssy/3wpo0z

01 dn sasop ‘sAep gz ‘wipe [e10 ey

(49]

¥y <u¥ 0Sd1
el
uonereyu|

0546 < sAep 0SA'1
Jea
{(mq8y/3w) [eao

arereyiyd , [Auouost, -1p

0-21-€558¢C

Qo

BERGFALD MILJORADGIVERE DECEMBER 2010 | 117



98195 U8AdId
e1ddH

(esuaasuad) syoayye Sundnisip
QULIDOPUD dABY Aew .10 Se

B/8w zg = TAVOT [e10

Kep/mq3s/3wQ§ =TAVON
:8uridsyjo arew

Ul SUOIeuLIOj[BW J0€.1) dA10NnpoIdal
pue uoneredas [enndaud :synsay
‘UOI}EIOE[ PUE UONE]ISIS 10 uonelsad
Surmp saipnis [eyuswdo[osa( ‘syey

‘mq 84/8w 00T = TIVON

Apixoy

[euIa)ew pue AJ1DIX030A1qUWd
‘A3101U28038.19) 10J ‘WIPE [BI0 ‘DT

“J9AI[ ul uoneaajio.d jewosixotad

20npul 0] UMOUY| a.1e SajeeIyd
"3[qe[lBAE d.1€ UBWI IO S[EWIUE

ur sarpnis Ayouadourdaed 1o/pue
£101x0) WLId)-3uo] a3enbape oN

*goue)sqns o1xojouad
-UOU B SE PaIOPISU0D :S}NSaY
:S3IPNIS O1NAU]

pooj ut 83/8w $0T =[BI0DHINJ
:sa10jepaldd

Mmq 3x/3u Z§ =TAVO'T
{WIpe [eJo ‘s[ewue qeq

arefeyyd Linqip

YL-v8

9g19SURAdId
serddd

(esuaaauad) syoayye Sundnasip
QULIDOPUD dABY AeW .10 SeH

pooy3y/3u g€ =)AON
‘wpe [eJo ‘s1ojepad
uerewwew ‘Apnis xojoaday

arereyayd ([Axayidyie-z)siq

L-18-LT1

ygrosIUaARId
es1dDH

(esuaasad) syoayye Sundnasip
QULIDOPUD dABY Aew .10 SeH

MmQ3/3w g = [eI0DENd
:s103epald 10

Mqdy/3w 05 =TIVON
:Apn3s A3101x0) uononpoadar ey

ajefeyayd [£1nq [Azuaq

L-89-S8

QD 118 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



‘asop
1s9y31Y 93 3 UIAJ d1X030AIqUId
9q 03 xeadde jou p1p JONA

109339 Juedy1usis ou pamoys

dI £q 1e1 pue a8eaed £q asnow

ur JON( Jo sa1pms Lypiuadoiera],

ESRENE]
JuedyIusIs ou Moys SIIPNIS Ie[IuIS

‘[eLI9)EUI 1S9) Y] JO AINJEU A[qN[OSUT

9} 0] paje[al 9q AW S)NSSI INE.LID
ay L, ‘sdiysuonea.l puapuadap-asop
Aue moys jou pip Inq syuswLIadxa
ay

JO WOS Ul Udas a1aM Saluanbay
JUEINU B} Ul SISLAIOU] :[NSaY
Aesse ewoydwA[ asnop

sajew pajea mq 8y/3w 00002 < 05A'T
JHUQ % Z'T 943 U paYSIuIuIp aanesau ;nsay uoneJajijord uonereyur qiqqe. .
rerdDd %ﬁ:muco_:w_w a10m m_ENmE.Emm orerennudi£100-u-p ‘sa \Gmmwﬂmw mEoﬂxogwmwus?.:m“ﬁmwm ma 8y /5w (1hoapu‘ih1o0-u‘ihxay-u)iq 5715-51589
EPNED 9 Ul UOREQUSLU0) wiads . E::mﬁzm_ bm.mtmﬁ u_“uocuwoiu_ Poet o am ooommw% wm;
a3 pue w.iads a[now jo adejuadtad ’ [ 4
a1 1By} pamoys Juauissasse wrads oanedou smsay
£ I :
a3 jo aseyd Surpaa. wso::_ﬂ_ﬂ” (dONG) drererydif0
0 h tpas1q : -u-1p ‘Aesse uonenw susg [eLIvdeg
a3 SuLmnp J19131] 93UIS B USAD
aonpo.d 03 a1qe sared jo uon.aodoad oAnESau sy
a3 : '
arereypydi£100-u-1
Ul 9SBa.109p Paje[ad-aso( :SINSAY .E::::ﬂ@ﬂoﬂwzm:wh_um _ammuomm::_w
potiad uoneliqeyod Aepge e uLmp : :
pue aorid sAep £ ‘pasj [e10 ‘DSNOJN
*0031A UI
£y1anoe d1uado.sa Jo proaap st daid
. B/8u gg n..gm<oz 'safew ur saSewep [euad :3nsay
S92IPUI [BAIAINS UL 9SLAIDAP 3 [NSAY ., .
‘Apmys uoneauasd -om, SHPIMZT ‘[El0 Iy
3y/3wm = Aesse sna uﬂ\mﬁwuww _w_mﬂm% . uoneadjijold [ewosixorad
ostestdDA /e 005 ~TIVON ! . Wi pue jyStom 1oay pasessout 30aya areeqayd ,[£9post, -Ip|  0-0%-19L92

*£3101X0) [eULI9}eW

Jo suSis yS1[s pue suoneULIOJ[EW
0U JNq UONELIBA [EID[OYS :SINSIY
uoneysad §1-9 Aep woy ‘sweq

‘pareddnue aq Aewr A[n.ae)

U0 $199JJ9 9SIDAPE OU pUE SIIIPUL
aanonpo.adal ur seSueyd ou :nsay
‘Apnas uonesauasd -om) 9ey

aAnedau ;nsay
Aesse ewoydwA] asnop

Mq8y/3w T =TIVON

syeam €1 ‘o

Mqd/3w 09 =TIVON

sAep 06 ‘[el1o ey

8y/8w 0G= [e10 s10iepald DINJ

BERGFALD MILJORADGIVERE DECEMBER 2010 | 119 QD



'S9Xas Y30q
10J AN[II9§UT JURIYIUSIS Ul pajnsal
Kep/S/S8w gzF 03 sansodxyg
‘Kep/3s/3wi 0§ T 1e paalasqo

sem sdnd aar1] jo uonniodoad pue
ySrom dnd aa1 ueaw “1o331[/sdnd
91 ‘ared/sIan] Jo Jaquinu

aanedau synsay
s[> gLg d/a1ve /

mq 3y/8w 00T = THON

ee18aSH oth Ul 958a.09p Emuaim_m ° 3WOSO0IDIW UBI[EWWEW /B[[SUOW]ES :s3pam ¢ ‘sdop pue syey orereyayd 100sup| - €-92-¥55L2
pes| Sunew-aad aansodxq :synsay oWy U1 51501 AD1X010UDH
:Apnys uoneIauas g ‘wpe [edo ‘91 : B
‘(uoneuriojjew
pUE [JBAP UI 9SBAIDUT) S9SNIdJ Y}
Ul $309}J9 9SI9APE. JUBIYIUSIS :SINSAY
:uoneysad Surmp aansodxa ‘@31
uatedde
sem sIaAe[ adejIns ay jo Surysnojs
QuwIoSs pue pauaydIyl ApysSis
‘9S.1B0D SUIEIA UDYS Y], :I[NSAY
o - . :E.k ey mq 3/8w 0009 <0SA'T
[w §°0) ‘syeam ¢ ‘Teurtap ‘Sid eauiny [P ‘osnop
“J9AI] 9} UO 109}J8
9SJI9APE B PIMOYS SIIPNIS TB[IWIS Mq 84/8w 0009 Ao.moq
‘uaads a3 U1 ULIOpISOWARY [eULop ey
paseadul pey Saxas y10q pue ‘safewt
32 k| u[ pIseaIdU AI9M Speuos pue urerq 2q 8:1/8w 000ST < 0SQT areeyayd(6D-LD)IANEIA|  €-TH-GTS89

911 JO S1YSIoM 9ANIR[Y 'SISED [eudd
paonpoud sajewr oml a[Iym ‘A[feuriou
QULIN 9)BIIUSIUOD 0] d[qeun

2.19M pue A[MO[S 310w MdI3 sajewr
%0'T IV "9seaour JySrom Aoupny
pUE I9AI[ 9AIB[I ‘BIWAUR :S109]J0
9SI9APY "98esop 93 IIM pasearour
POAISSqO S199JJ9 SIOAPY :SINSAY
% ST°0="TAVO'1

% SZ1°0 = THVON

sAep 06 ‘Padj [BI0 ‘Jel

[edo ‘Gid-eauinn

M 83/8w 000ST < 05A'T
[e10 ‘@sno|y

Mmq 83/8w 000ST < 05A'T
[eJo 9ey

QD 120 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



‘Tewrrou sem Eo_auz_uo.nﬂmw— :s}nsay

'}09JJd PAAIISO ON "SYIUOWL

‘paAIasqo
a1om A)ruadenui oN :synsay
(‘wasAs

'SOWAZUD awos1xo.1ad Jo s[aAd]
paseadul ‘uonesdjijold swosIxo

1aeay
pue ure.q ‘uaafds “I9A1[ 93 ul
agewep anssn

Y1IM ‘B901LIBIp pue 3ulyiealq
PaInoge[‘uoneurpIood
paonpal

aonpoud Aew 5O 03 aansodxq

161 LSIN 'mq 8y/3w o1 uoneAnde djoqelaw INoyNM| -1ad QY31em I9AI[ paseaIdul :S)Nsay _ a1edeqas ([Axaydyle-z)siq €-29-221
"D Wpe [e1o Apn3s uonelauasd y ‘syey 6110] mq 8/8ut 007 Pad) siey pUE [21M uoneqnoul-aid) ‘geVv.L HEEINY 0056 WM%MN
‘LESTVL'SEST VL ‘00TV.L :surens € ‘Aep/mq3/31 ‘wipe [elo ‘siey .
159 ], ‘wnrinwiyd4) ejjpuowye:
oL M 1t e 004T = 0SdT
08ZT = 0Sd'T
el
(mg3/8uw) e1o
Aep /3y /3w
00TT "8 =(331P) %Z'T =T401T
Aep/3x/3u
oaneSau sy 08Z &> = (391P) %E£'0 =TION 8/3 gT<[el03vy 05A11
96195 3U2A2d (es7us401d) LEST VLPUB ‘SEST VL 00T VL ‘86 D o w9/1/3n
srdSH Sje1 1 21%030.d011 3¢ 03 PAMOYS VL surens wnunuydA) efjpuoues os[e s3yS1am snsa, “(uonerajrjord 8'T< uonereyur 3y 0501 a1ereryd [£apuniq 2-02-8%9¢€
awosixo.ad jo aojedrpur| 8 /8 /< [eurtap 3qqey 05’1
ur Ayo1useInuw 10y paisa ], . X
'yo)-[Aojwured "[our) sawkzus
J9AI] JO ANATIE PISEAIOU ‘SISEaIIUl
1yS1om £3Upry pue J9AI[ :S}NSAY
sAep 1z ‘Wpe [el0 ‘Siey
‘Buridsyjo ayy ur /S/8w
Jou ‘sAep 50T 10j JON 01 dInsodxa
21ua30.359 10U SEM 0067/ 34/Tw 0°S = 0SA'T
B} PIMOYS SIIPNIS O1}IA U] wnrnwiyd4) ejpuoues BumO[0} 21U D Ul PAAIDSAO DIDM ;rewntap Sid eaurnn
dONa®eq : ; g : £1x030.0N3U Jo Suis [edrur oN ; ;
urdwedenujou sem dONG (#.1) duIX01AY) WINISS UI 9SLIID
ve1dASH ‘Buradsyo ay) uo 1ou uonouny 'S[[99 L-ADW Ul b OUo.L , P 35/8w 000€T = 05T arereqayd (£1001p 0-¥8-LTT

aanonpo.dal uo 309339 Juedyusis
ou pamoys uonesasd urinp pue
Sumeuw 03 1orxd aunsodxa Jo saipms

1s93 0131A UI Ul A}1AT30€ A3101X030U9
Aue onput jou p1p JONA

B 0] Paje[al Sem Juaulea)-Jouq
asuodsaa oruadriowny

9} Y3IM PIIE[D.LI0D JeY) SISO

1k 5309339 onreday pazrfe Surpnpur
“I9AI] 9} UO $309}J8 SMoYs JONA

:[eJo (afewr) asnop

/8w 00LES = 05A'T
:[eJo (srewr) 1€y

BERGFALD MILJORADGIVERE DECEMBER 2010 | 121 QD



'SYPaM 6 = Koudje|

ue9UI UIYIM SInown) jueusijeut
Supnput ‘usfourdaed [euLap

B SEM 9DUBISCNS 1S9) Y[, :3[NSAY
S.1eak 0M) ‘[EULIOP ‘DSNO

‘Sased
M?3J e Ul pap.10d9a.d aJaM sanowny

‘Aouanba.y Jueinwi 9y ur
sasea.oul a[qeyeada. paonpo.ad
[w/[u 00QT 2AOQE SyUSUWIIEDL],
9AIISO{ :SINsay

'sasop ySIy pue wnipaw
10j ured 3ySromApoq [[e1aa0
JoMmo[ ‘sasop Y81y pue wnipaw

mq 8/8w 0002 < 0SA'T
[ewLIap Uqqey

(wmnajonad)

404 ) ur BUWLDPIO ‘UD|s Axeyj pue a1e[siq druayydeN| 9-£5-ZHLH9
861 :
uBiuaq Arey[os dwos 3[say . _:.H\_: 0091 9 052 ewId3IAIL ‘sypeap ou:synsay|  mq 8y/3w 000S < 05T 317 pareannolpAq
S99M | (UOILIIUIIUOY ‘AT ST dUI] [[92 -
‘ ‘ ‘ Suisn £ 334/3w 002 “TAVON wpe [e10 ey
8/ ‘[euLIap ‘O[ewraj ‘Osnoy| Suisn Aesse uoneINUW pIeMIO, she «ewIop NGQE
‘Aesse ewroydwA[ asnoy P8el pqqey
d1usgournaed
SBM 9-EG-C¥LY9 ‘SHNSAY
wnuwirui
S}99M ()8 ‘[BULISP ‘O[eW ‘@SNOJN
*A[1}oBpOIOIW JO/PUE SISOUITE
‘Fuissiur s)ISIp quIIpUIy/210]
1530930 Teyuowdojorsg
*Kyrerrowr
dnd ur aseasour jueoyyrusig
‘Y111q e PIAISSQO SEM
J1a131 1ad sdnd jo Jaquinu
adelaAe a3 pue JySrom
dnd ueawr ut asea.dap y
. 1Y S1oM JSA[[ pasea.oul
(3ueoyiudis A[reonsnels
(s,dDd payesponuooiwu {so[eway ul ures 3ysrom
j0u) sso[ yaaig-aad Mmq /3w 000Z < 0SAT
JO sIaquInu 9y} Ul SaSea.oul Apoq pue jySiam £poq
Jo a3ejuaoaad pue Joquinu ey
ON) 2ane3dau :Jnsay paseadda(] ‘So[eway pue aue
3} Ul 90U_PIdUI Pasea.Ioul [eurag
vdd sn [e1o S9[eW Ul WaISAS SNOAIdU Prow(Axoyaa (Axoyradxoinq €-6Z-SVT
ue pue Xapul A}[1119] a3 Ul
‘asnouwr‘Aesse sna[ONUOIIIN [B13U3D 33 UO $123JJ9 -0)-0s1q

9SBAI09P PaIe[aI-JUsWIEII}
® 130930 A9

synsay

mq 3y /3w

00T = :3urtdsyjo T4 TAVON
mq 3y /3w

00T = -Teaua.red THVON
SsyPam g

:portad aansodxa Sunewald
(Lep/3s/3uwr 008

03 dn xoam aad sAep £ ‘Aep
Jad 23u0)‘syeam ¢ ‘Telo ey

2AneSau nsay
wnrinwiyd4y
B[[oUOW[ES 1S9) Sawy

Suneoiput sudis :3nsay
mq 3s/3w 00T = TAVON

(Aep/3x/3w 008
03 dn) syeam ¢ ‘[el0 ey

Mmq 33/8w 0002 < 0SA'T
ey
[e1Q

QD 122 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



. Mmq 33/3w
paAIasqo -
. $109JJ9 9SI9APE OU :S}NSFY 000% - o.ooﬁ B 051
o aanesau nsay (mq 8y/8w TBIOBSNON| 6 1youazuagooyoeIuad €-61-€€T
10¢ 159] sawy £}191X010Uan) ) ;
€171 wpe :Aep 1330 A1943)
_m . . . Mmq 3/3w 00611 = 05AT
N9aM/ ‘WpE [BI0 ‘D[ewd) 1By [e10 Y€y
oo~mm.u:m>o.a J1xojoaday oruagourae) [Ausydiqoioyoeiuad| z-6Z-6Z¥SZ
E)
prurereals([Ay1owAxoIpAy) | Z-GE-0LEE
-N
"£3101X03 JO I9P.IO
66190SH MOJ A19A aAeY 0] pajoadxy oreppze (Ifxouidpa-z)siq evz-e01
's1soaqy Areuownd 5
asuanaxd asneo 03 paytodal sem €-€8-STT
aansodxa w19)-3U0[ Jo ased duQ yerearsenAALpAREIU]
*ATuo asop
Y81y 93 38 UONIEBIIJISSO pake[ap
Ul 9seaIoul JYSI[s :S3NsaY
'sjed jueudaid ‘OS]
"PIIYD pue Jayjow uo a1uagdolsed A[rernuazod
S350 3S9YSIY 93 I8 PIAISSCO 9q 03 pamoys spunodwod 9 ESRENE]
919M 5129JJ9 9SI9APE O UOIIEINUWI| ISISAPE JO 3IUSPIAS OU:SINSD
ddsH i b ON y Ped P! Ansod uexo[is|&1owipAlod| 6-29-8¥T€9

‘sany[ewLIOUqe
$s013 pey sasniaj oyl Jo %8'E
19SOp 9IBIPAULIAIUI 1Y :SHNSAY
syqqet

jueugdaad Tewrtap [arered

e pue syiqqed jueudaad ‘9g]
:sa1pn3s A1101x03 aandnpo.dal
pue reyuswdoeaa(

9Ua8 Jo 90USPIAD ON :SINSIY
suodiisoued.io Z1 jo [ennuajod
21X030Ud3 10J SABSSE 0.131A U]

isxeak 7 (SIWad
jua1ad gz'0) ‘wpe [e10 ‘Siey

BERGFALD MILJORADGIVERE DECEMBER 2010 | 123 QD



'90UIPIDUI MO] € JB [30( ‘SIel
d[ew ur sewoyfoowoayooayd
[euaIpe Jo dduapIoul
PpaseaIoul 8y} Uo paseq

uru

0€/wno/3w 054 = 0501
:uonereyul ‘Sid eaurny

Mmq 83/38 0z=0Sa'1

qasH £1d1UaZ0UIDIRD JO 9OUSPIAS| 9AIIESAU :S)NSIY "AydIUaSeInu| ‘UIadu0d JULIYIUSIS OU :SINSAY [ewIap 91qqey areydsoyd e
€0¢ [e20AINbd pue 9o1W SfEWa) 10§ $1S93 0131A UI PUE OAIA U] S9IpN3sS £1101X030.INaN (1fxaydye-g)sin cey 8L
ul sewoud.ed Jen@aoyeday Mq 33/3 0'9% '8 = 05’1
JO 90UdpIOUL pasea.oul :[edo 91qqey
ue uo paseq Ayd1usgourded
JO 92USPIAD SWIOS SeM dIY ], mq 3¥/3 89€< 05A1
[edo ey
0000T - 000S<0S A1
qqet
ewiag
'sasop Y31y Je Inq JIX0310.IN3U S
P YsIy 1€ 1nq J1x0) I 000£= 0SA1T
"9AI9U [EpNED 9} JO Bid eoums
areydsoyd
404 si1ajaweted [eordojooisAydoaios €-1G6-8Z
202 ! ! )
ur se3ueyp JuEoIuIS Snsoy oooﬂ%_mmw (1Ay3akxoIng-z)s1

"S9SOP JUSIYJIP JE ‘SHI9M
g1 03 sAep 1 ‘98eaesd ‘syey

(1D%2L£-69) 00005< 0SA'T
06¥6 -000€ =0SA'T

Jex

(mq8y/3w) [e10

QD 124 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



0z9aSH

'sadesop
9say3 3e uridsyjo 10 siayjowr
UO S129JJ9 J1X0} OU :S}[NSY

‘uonelsad pue unew ysgnoayy

‘sfep 16 10j Sutueam ysod
S)99M § WO ‘WpE [eI0 ‘Sjey

"paAIasqo
sem A}1D1X0} 9AI}E[NWND ON
‘Sypuow ¢ ‘[elo ‘syey

‘S[ewiue

Ul UIX03}0.IN3u €SI 3]
‘sisA[eded pake[ap pasned
31 S3€D Ul pajdafur usym

31/3 6'L < nqqey 05A'T
[euLIap

/8w

000%< 8id esumy 05A1
(1o

ur) 85/8 ¢'T= asnoW 0SA'T
(1o

ur) 83/8 g'¢ =18y 05A'T
/38 8'01=3®Y 0SA'1

[elo

"Surmodo yieap noyym
sAep (T 10j paAI1asqo

sem ‘mq 33/ dd.L Sw

00§ pataistutwupe Suraq
Aaxuowr Jaypouy "Aep

auo 1935k paIp mq 33/ dd.L
Sw 0T palelsiupe
3ureq Aaxyuow auQ

areydsoyd jAuaydriy,

9-98-ST1

Qo

BERGFALD MILJORADGIVERE DECEMBER 2010 | 125



1E: PLASTICIZERS: TOXICOLOGY IN OTHER SPECIES

QD 126 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



"PAAIASO IoM $3I9JJ3 ON :SHNSAY

c0zdDd ‘cw/81 £°g xew e 03 pasodxa ‘suadal 5309)39 2A1REZAU ON :SINSAY arererayd [fanq [Azuaq £-89-98
win{[ojLL], pue SISaulyo eoisselq ‘eqqe sisdeuls uo sysey £01x03034yd shep 1z 11593 £1191X0) a1ndE ‘(WLIOMY)IES) EPII0) BIUASIY
1/8w 00052<0103
:(er1930eg) EpnInd Seuowopnasq
1/8W £9°€ =96 0SD'T
802804 :(uorquyduwre) suordid euey ajefeyiyd , [Auouost,,-1p 0-21-€558¢
1/3w 56 =96 0501
:(uaiqryduwe) L1amoy oyng
1M 39M 33 /3w 9°0 T = (prepuels)[1osDANd
M 19m /3w 87 = DAON
:sarpnys paguojoad ‘(W.I0MYLIED) BPIIDJ BIUDSI
10e8DE pris pafotoid (tHomtpee) epre) ! suyyeaedooy) 6-58-G£558
1M 19Mm 3 /3w G Jo JudWIPasHINJ 010142 "LT-$1D SOUBNIY
1M 39M B3/8w 0§ =DFON
:sa1pnis paguojo.d ‘eds)ze e[ja[eAH pue snyegariea snnoLquIing
404 oloe 8-6£-6¥1€9
o0 ‘SOXEM UOQIBI0IPAH PUE SOXEM Uljjeled
aqedipe ([Ayaa(Axoypadxoing-z)-z)siq €-LT1-TVT
1/8w 0001 <0204
(s)anurw g¢ ‘@8pn[s pajeanoe
sozDH ajedipe [fuouosip 1-80-€0LEE
1/8w 0000T < 0504
(s)aanurw ¢ ‘(er1a3oeg) epnnd seuowopnasd
aredipe [£100 [Azuag 2-S5-680€
aredipe ([Axayjdype-z)siq 1-€2-€01
JEN fixojoadoy J1UO0IYD anoe QuieN aoueIsqng “IU YD)

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 127 QD



e1zd D

[/8W TZ'T =Imoy z£ 0501
s33a (peoisia|mory) 118|mo, ojng

Mp [10s 8/8w 00T < 0SDH
Kep y1 ‘(uopajf1001(q) eqE BIISSEIG

MP [10s 83/ 000T < 0SD'T
Aep 471 ‘(uw10A)\) EP1ISOJ BIUSSTH

ajereyyd
(1£09pu‘[£100-u‘lAxay-u)Iq

S-T1S-S1589

21204

mp3¥/31 000 00T =[10S DANd
*Mp8y/3wOQ QT ¥e PIAIISCO SeM 103]Jd ON :SINSoY
:S91pN3s AJIDIX0} ‘SULIOMUIE]

‘suruwoo3.I0ys [eyuswLIadxa 03 aNp papNPOU0D
90 J0UUED X0) JO SV "S109JJd 9SI9APE JULIYIUSIS OU :SINSIY
:sa1pnys A)101X0) dre-Jue[d

aereyiyd , [£09post, -1p

0-0%-19L9¢

nzdJd

Mp 3y/8w Z = [eLnsaLILI)INd
guwi/31 107 =are-yue[d)INd
€w/31‘0 = DA0N

ware juerd

31/ 8w 00z = DON
[tos juerd ‘sewr eaz

[/8wzz o =swsiued100.0TW)YINJ

mMm By/8w Z'T = Jusdwipas AN

arefeqayd (fanqip

YL¥8

o1z DH

pooy3/3w 00LT = DION
:spaiq ul &1xojoadey

/3w £00‘Z= Sd.LS Ul 93pn[s pajeande JHON

mp 3y/8wr 9O T =swsiuesao Juawipas HFON

arefeyd ([Axoy[Ayre-z)siq

L-18-L11

QD 128 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS



ajeydsoyd [Auaydrr], 9-98-S11

aeydsoyd ([AxayAyre-z)sin 2-T¥-8L

ajeydsoyd ([Ayradxoing-z)sin €-15-82

[o1y3duaZULqoIo[ydeIUad €-6v-€€1

[Auaydiqo.oryoeiuad 2-62-62¥S¢

aprwerea)s(JAy1awAx01pAy)-N 2-S€-0LEE

arefaze ([AxayAyra-z)siq -¥Z-€01

9jeredisenalALyihioejusd €-€8-GTT

uexo[isjf1awrpA[od 6-29-8%1€9

(wnajonad)
are[usiq druatydeN 9-€S-C¥LV9
Y317 pajea.noapAH

aueaw(Axoyaa(Axoyrahxong-z)-z)siq €-62-€V1

ajeoeqas ([AxayAya-z)siq €-29-221

arereyyd [Aoapuniq 2-02-8%9¢
1y gy/wod bs/3n (0£€4-0£22) 0¥1€ = 0SD1
‘[euLIap ‘(WLIOMU3IEd) BPIDJ BIUSSIH

creflQSH arefeyyd [£101p 0-+8-L11
Aep/wddooo1=skep g/wdd 0005< 05T
:[elo (sAep T a8e) ‘Sno1yd[0d snuelseyd

arereyyyd [£1000s1p €-9Z-¥SSLT

3
rizg0d 1/But 01 < (<)an04 8DEON srerequd(6d-L0)IAMEIa £-TH-5T589

:(se8prw) eoruaBouayyied snsaejfueiered

BERGFALD MILJ@RADGIVERE DECEMBER 2010 | 129 QD



1F: PLASTICIZERS: SPECTRAL PROPERTIES
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(Source: HSDB)

CAS nr. Substance Name index of Mass IR uv 1H NMR
reflection
78-51-3 tris(2-butoxyethyl) phosphate 1.434at25C
63449-39-8 Paraffin waxes and Hydrocarbon
waxes, chloro
Intense mass spectral peaks: 185 m/z
(100%),
122-62-3 bis(2-ethylhexyl) sebacate 1.451at25C 57 m/z (49%), 3345
71 m/z (36%),
70 m/z (35%)
143-29-3 bis(2-(2-butoxyethoxy)ethoxy)methane
Intense mass spectral peaks: 41 m/z
(100%),
57 m/z (90%),
103-23-1 bis(2-ethylhexyl) adipate 1.4474 at 20C 55 m/z (73%), 8003
43 m/z (62%)
Mass: 2-710
.. " Intense mass spectral peaks: 149 m/z,
28553-12-0 di-"isononyl" phthalate 1.486at20 C 293 m/2, 362 m/z, 418 m/z
85-68-7 benzyl butyl phthalate 1.535-1.540 at
25C
Intense mass spectral peaks: 149 m/z
(100%),
57 m/z (32%),
117-81-7 bis(2-ethylhexyl) phthalate 1.486at20 C 167 m/z (29%), 2526 9392
71 m/z (21%)
MASS: 15518
Intense mass spectral peaks: 149 m/z
(100%),
86 m/z (18%),
84-74-2 dibutyl phthalate 1.4900at20 C |57 m/z (18%), 1902 529 721
223 m/z (17%)
Mass: 26524
band at 275
nm, the tail
of which
26761-40-0 |di-"isodecyl" phthalate 1.483at25 C extends
somewhat
beyond 290
nm
Distillates (petroleum), hydrotreated
64742-53-6 |light naphthenic
belong to Group 7C substances
63148-62-9 |Polydimethylsiloxane 1.399at20 C
115-83-3 pentaerythritol tetrastearate
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1,2-Benzenedicarboxylic acid, di-C6-10-

68515-51-5 |alkyl esters
Dialkylphthalat C6-10
103-24-2 bis(2-ethylhexyl) azelate 1.446 at 25 C
1,2-Benzenedicarboxylic acid, di-C7-9-
68515-41-3 |branched and linear alkyl esters
di C7-9 alkyl phthalate
3089-55-2 benzyl octyl adipate
33703-08-1 |diisononyl adipate
85535-85-9 |Alkanes, C14-17, chloro
" Intense mass spectral peaks: 149 m/z,
27554-26-3 |diisooctyl phthalate 167 m/z, 279 m/z, 390 m/z
3370-35-2 N-(hydroxymethyl)stearamide
diocty| phthalate <pactrl database 1990 versorl)
117-84-0 all the information gathered is specific |1.485 at 20 C/D P ! ! 2215 226 10218
to the DOC isomer DNOP 1917 (Atlas of Mass Spectral Data,
John Wiley & Sons, New York)
141-17-3 bis(2-(2-butoxyethoxy)ethyl) adipate
78-42-2 tris(2-ethylhexyl) phosphate 1.441at25 C
25429-29-2 |pentachloro[1,1'-biphenyl]
52546
(NIST/EPA/MSD
C Mass Spectral
133-49-3  |pentachlorobenzenethiol database, 1990 |, 7857 HSDB
version);
1174 (National
Bureau of
Standards)
115-86-6 Triphenyl phosphate 26529 18528 3-682 10231
3648-20-2 Diundecyl phtalate 1.482at20 C
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1G:STANDARDISED ANALYSIS METHODOLOGIES FOR PLASTICIZERS
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US National Environment Method Index (NEMI): standardised methodologies 216

Method: EPA-EAD 1625;

Procedure: gas chromatography/mass spectrometry; Analyte: butyl benzyl
phthalate; Matrix: water; Detection Limit: not provided.

Method: EPA-EAD 606

Procedure: gas chromatography with electron capture detector; Analyte: butyl
benzyl phthalate; Matrix: wastewater and other waters; Detection Limit: 0.34 ug/L.

Method: EPA-NERL 506;

Procedure: gas chromatography with photoionization detection; Analyte: butyl
benzyl phthalate; Matrix: drinking water; Detection Limit: 2.67 ug/L.

Method: EPA-NERL 525.2;

Procedure: gas chromatography/mass spectrometry; Analyte: butyl benzyl
phthalate; Matrix: finished drinking water, source water, or drinking water in any
treatment stage; Detection Limit: 0.025 ug/L.

Method: EPA-NERL 625;.

Procedure: gas chromatography/mass spectrometry; Analyte: butyl benzyl
phthalate; Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L

Method: EPA-OSW 8061A

Procedure: gas chromatography with electron capture detection; Analyte: butyl
benzyl phthalate; Matrix: groundwater, leachate, soil, sludge, and sediment;
Detection Limit: 0.042 ug/L.

Method: EPA-OSW 8270D;

Procedure: gas chromatography/mass spectrometry; Analyte: butyl benzyl
phthalate; Matrix: solid waste matrices, soils, air sampling media and water
samples; Detection Limit: 10 ug/L.

EPA Method 8060: Phthalate Esters. This method provides gas chromatographic conditions for the
detection of ppb levels. For di-n-octyl phthalate the method detection limit for
electron capture detector is 3.0 ug/l and for the average recovery range for four
measurements is D50.0 ug/l, and the limit for the standard deviation is 13.4 ug/L

EPA Method 8250 Gas Chromatography/Mass Spectrometry for Semivolatile Organics, Packed Column

Technique. This gas chromatography/mass spectrometry method is used to
determine the concentration of semivolatile organic compounds in extracts
prepared from all types of solid waste matrices, soils, and ground water. The
practical quantitation limit for determining an individual compound is
approximately 1 mg/kg (wet weight) for soil/sediment samples, 1-200 mg/kg for
wastes, and 10 ug/1 for ground water samples. Under the prescribed conditions, di-
n-octyl phthalate has a range for the average recovery of four measurements of
18.6-131.8 ug/], and a limit for the standard deviation of 31.4 ug/l.

Method: EPA-EAD 1625

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-octyl phthalate;
Matrix: water; Detection Limit: 10 ug/L.

Method: EPA-EAD 606

Procedure: gas chromatography with electron capture detector; Analyte: di-n-octyl
phthalate phthalate; Matrix: wastewater and other waters; Detection Limit: 3 ug/L.

Method: EPA-NERL 506

Procedure: gas chromatography with photoionization detection; Analyte: di-n-octyl
phthalate; Matrix: drinking water; Detection Limit: 6.42 ug/L.

Method: EPA-NERL 625;

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-octyl phthalate;
Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

Method: EPA-OSW 8061A

Procedure: gas chromatography with electron capture detection; Analyte: di-n-octyl
phthalate; Matrix: groundwater, leachate, soil, sludge, and sediment; Detection
Limit: 0.049 ug/L.

Method: EPA-OSW 8270D;

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-octyl phthalate;
Matrix: solid waste matrices, soils, air sampling media and water samples; Detection
Limit: 10 ug/L.

EPA: EMSLC Method 506.

Determination of Phthalate and Adipate Esters in Drinking Water by Liquid-Liquid
Extraction or Liquid-Solid Extraction and Gas Chromatography with
Photoionization Detection. Detection limit= 12.000 ug/]

EPA: EMSLC Method 525.1.

Determination of Organic Compounds in Drinking Water by Liquid-Solid Extraction
and Capillary Column Gas Chromatography and Mass Spectrometry. Revision 2.2.
Detection limit= 0.60 ug/l.

EPA: EMSLC Method 525.2.

Determination of Organic Compounds in Drinking Water by Liquid-Solid Extraction
and Capillary Column Gas Chromatography and Mass Spectrometry. Revision 1.0.

EPA: Method 8060:

Phthalate Esters This method provides gas chromatographic conditions for the
Phthalate Esters This method provides gas chromatographic conditions for the
detection of ppb levels. For Butyl benzyl phthalate, the method detection limit for
ECD is 0.34 ug/l and for FID is 15 ug/l, the average recovery range for four
measurements is 5.7-11.0 ug/], and the limit for the standard deviation is 4.2 ug/l.

EPA: Method 8250:

Gas Chromatography/Mass Spectrometry for Semivolatile Organics, Packed Column
Technique. This gas chromatography/mass spectrometry method is used to
determine the concentration of semivolatile organic compounds in extracts
prepared from all types of solid waste matrices, soils, and ground water. The
practical quantitation limit for determining an individual compound is
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approximately 1 mg/kg (wet weight) for soil/sediment samples, 1-200 mg/kg for
wastes, and 10 ug/1 for ground water samples. Under the prescribed conditions,
Butyl benzyl phthalate has a detection limit of 2.5 ug/], a range for the average
recovery of four measurements of >0-139.9 ug/], and a limit for the standard
deviation of 23.4 ug/1.

EPA Method 8250

Packed Column Gas Chromatography/Mass Spectrometry Technique for the
determination of semivolatile organic compounds in extracts prepared from all
types of solid waste matrices, soil, and groundwater. This method is applicable to
quantify most neutral, acidic, and basic organic compounds that are soluble in
methylene chloride and capable of being eluted with derivatization as sharp peaks
from a gas chromatographic packed column. Under the prescribed conditions,
pentachlorophenol has a detection limit of 3.6 ug/l. Precision and method accuracy
were found to be directly related to the concentration of the analyte and essentially
independent of the sample matrix.

EPA: EMSLC Method 506

Determination of Phthalate and Adipate Esters in Drinking Water by Liquid-Liquid
Extraction or Liquid-Solid Extraction and Gas Chromatography with
Photoionization Detection. Detection limit= 12.000 ug/1.

EPA: EMSLC Method 525.1.

Determination of Organic Compounds in Drinking Water by Liquid-Solid Extraction
and Capillary Column Gas Chromatography and Mass Spectrometry. Revision 2.2.
Detection limit= 0.60 ug/l.

EPA: EMSLC Method 525.2.

Determination of Organic Compounds in Drinking Water by Liquid-Solid Extraction
and Capillary Column Gas Chromatography and Mass Spectrometry. Revision 1.0

EPA: Method 8060

Phthalate Esters This method provides gas chromatographic conditions for the
Phthalate Esters This method provides gas chromatographic conditions for the
detection of ppb levels. For Butyl benzyl phthalate, the method detection limit for
ECD is 0.34 ug/l and for FID is 15 ug/], the average recovery range for four
measurements is 5.7-11.0 ug/], and the limit for the standard deviation is 4.2 ug/l.

EPA: Method 8250:

Gas Chromatography/Mass Spectrometry for Semivolatile Organics, Packed Column
Technique. This gas chromatography/mass spectrometry method is used to
determine the concentration of semivolatile organic compounds in extracts
prepared from all types of solid waste matrices, soils, and ground water. The
practical quantitation limit for determining an individual compound is
approximately 1 mg/kg (wet weight) for soil/sediment samples, 1-200 mg/kg for
wastes, and 10 ug/1 for ground water samples. Under the prescribed conditions,
Butyl benzyl phthalate has a detection limit of 2.5 ug/], a range for the average
recovery of four measurements of >0-139.9 ug/], and a limit for the standard
deviation of 23.4 ug/1.

EPA Method 8060 Gas Chromatography using solvent flush technique and a electron capture detector
or a flame ionization detector for the detection of ppb levels of phthalate esters in
solid waste. Ground water samples should be determined by electron capture
detector.

EPA Method 8250. Packed Column Gas Chromatography/Mass Spectrometry Technique for the

determination of semivolatile organic compounds in extracts prepared from all
types of solid waste matrices, soil, and groundwater. This method is applicable to
quantify most neutral, acidic, and basic organic compounds that are soluble in
methylene chloride.

Method: EPA-EAD 1625;

Procedure: gas chromatography/mass spectrometry; Analyte: bis(2-ethylhexyl)
phthalate; Matrix: water; Detection Limit: 10 ug/L.

Method: EPA-EAD 606

Procedure: gas chromatography with electron capture detector; Analyte: bis(2-
Ethylhexyl) phthalate; Matrix: wastewater and other waters; Detection Limit: 2

ug/L.

Method: EPA-NERL 506

Procedure: gas chromatography with photoionization detection; Analyte: bis(2-
ethylhexyl) phthalate; Matrix: drinking water; Detection Limit: 2.25 ug/L.

Method: EPA-NERL 525.2;

Procedure: gas chromatography/mass spectrometry; Analyte: bis(2-ethylhexyl)
phthalate; Matrix: finished drinking water, source water, or drinking water in any
treatment stage; Detection Limit: 0.46 ug/L.

Method: EPA-NERL 625

Procedure: gas chromatography/mass spectrometry; Analyte: bis(2-ethylhexyl)
phthalate; Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

Method: EPA-OSW 8061A;

Procedure: gas chromatography with electron capture detection; Analyte: bis(2-
ethylhexyl) phthalate; Matrix: groundwater, leachate, soil, sludge, and sediment;
Detection Limit: 0.27 ug/L.

Method: EPA-OSW 8270D;

Procedure: gas chromatography/mass spectrometry; Analyte: bis(2-ethylhexyl)
phthalate; Matrix: solid waste matrices, soils, air sampling media and water
samples; Detection Limit: not provided.

EPA Method 8060

Phthalate Esters This method provides gas chromatographic conditions for the
detection of ppb levels. A 2 to 5 ug aliquot of the extract is injected into a gas
chromatograph using the solvent flush technique, and compounds in the gas
chromatograph effluent are detected by an electron capture detector or a flame
ionization detector. Ground water samples should be determined by electron
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capture detector.

EPA Method 8250

Gas Chromatography/Mass Spectrometry for Semivolatile Organics, Packed Column
Technique

Method: EPA-EAD 1625;

Procedure: gas chromatography/mass spectrometry;

Method: EPA-EAD 606

Procedure: gas chromatography with electron capture detector; Analyte: di-n-butyl
phthalate phthalate; Matrix: wastewater and other waters; Detection Limit: 0.36

ug/L.

Method: EPA-NERL 506;

Procedure: gas chromatography with photoionization detection; Analyte: di-n-butyl
phthalate; Matrix: drinking water; Detection Limit: 1.23 ug/L.

Method: EPA-NERL 525.2;

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-butyl phthalate;
Matrix: finished drinking water, source water, or drinking water in any treatment
stage; Detection Limit: 0.59 ug/L.

Method: EPA-NERL 625

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-butyl phthalate;
Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

Method: EPA-OSW 8061A

Procedure: gas chromatography with electron capture detection; Analyte: di-n-butyl
phthalate; Matrix: groundwater, leachate, soil, sludge, and sediment; Detection
Limit: 0.33 ug/L.

Method: EPA-OSW 8270D

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-butyl phthalate;
Matrix: solid waste matrices, soils, air sampling media and water samples; Detection
Limit: 10 ug/L.

Method: Standard Methods
6410 B

Procedure: gas chromatography/mass spectrometry; Analyte: butyl benzyl
phthalate; Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

Method: USGS-NWQL O-
3118-83;

Procedure: gas chromatography using a flame-ionization detector or a mass
spectrometric detector; Analyte: butyl benzyl phthalate; Matrix: water and water-
suspended-sediment mixtures; Detection Limit: not provided.

Method: USGS-NWQL O-
5130-95;.

Procedure: high-performance gel permeation chromatography, capillary-column
GC/MS; Analyte: butyl benzyl phthalate; Matrix: soils and sediment; Detection Limit:
33.2ug/kg

Method: USGS-NWQL O-
3118-83

Procedure: gas chromatography using a flame-ionization detector or a mass
spectrometric detector; Analyte: di-n-butyl phthalate; Matrix: water and water-
suspended-sediment mixtures; Detection Limit: not provided.

Method: USGS-NWQL O-
5130-95

Procedure: high-performance gel permeation chromatography, capillary-column
GC/MS; Analyte: di-n-butyl phthalate; Matrix: soils and sediment; Detection Limit:
31.6 ug/kg.

Method: USGS-NWQL O-
3118-83;

Procedure: gas chromatography using a flame-ionization detector or a mass
spectrometric detector; Analyte: bis(2-ethylhexyl) phthalate; Matrix: water and
water-suspended-sediment mixtures; Detection Limit: not provided.

Method: USGS-NWQL O-
5130-95;

Procedure: high-performance gel permeation chromatography, capillary-column
GC/MS; Analyte: bis(2-ethylhexyl) phthalate; Matrix: soils and sediment; Detection
Limit: 41.4 ug/kg.

Method: USGS-NWQL O-
5130-95;

Procedure: high-performance gel permeation chromatography, capillary-column
GC/MS; Analyte: di-n-octyl phthalate; Matrix: soils and sediment; Detection Limit:
22 ug/kg.

Method: DOE OM100R;

Procedure: gas chromatography with mass spectrometer ion trap detector; Analyte:
di-n-octyl phthalate; Matrix: solid waste matrices, soils, and groundwater; Detection
Limit: 160 ug/L.

Method: Standard Methods
6410 B;

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-octyl phthalate;
Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

Method: DOE OM100R;

Procedure: gas chromatography with mass spectrometer ion trap detector; Analyte:
butyl benzyl phthalate; Matrix: solid waste matrices, soils, and groundwater;
Detection Limit: 76 ug/L.

Method: DOE OM100R;

Procedure: gas chromatography with mass spectrometer ion trap detector; Analyte:
bis(2-ethylhexyl) phthalate; Matrix: solid waste matrices, soils, and groundwater;
Detection Limit: 260 ug/L.

Method: Standard Methods
6410 B;

Procedure: gas chromatography/mass spectrometry; Analyte: bis(2-ethylhexyl)
phthalate; Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

Method: DOE OM100R;

Procedure: gas chromatography with mass spectrometer ion trap detector; Analyte:
di-n-butyl phthalate; Matrix: solid waste matrices, soils, and groundwater; Detection
Limit: 44 ug/L.

Method: Standard Methods
6410 B;

Procedure: gas chromatography/mass spectrometry; Analyte: di-n-butyl phthalate;
Matrix: municipal and industrial discharges; Detection Limit: 2.5 ug/L.

US OSHA standardised methodologies217

Method: OSHA 104;

Procedure: gas chromatography with flame ionization detector; Analyte: di(2-

QD 136 | ENVIRONMENTAL RISKS ASSOCIATED TO PLASTICIZERS AND SWEETENERS




ethylhexyl) phthalate; Matrix: air; Detection Limit: 0.09 ng.

Method: OSHA 48; Procedure: gas chromatography using flame ionization detector; Analyte: petroleum
distillate fractions; Matrix: air; Detection Limit: 0.77 mg/sample (260 mg/cu m).
/Petroleum distillate fractions/

Method: OSHA 104 Procedure: gas chromatography with flame ionization detector; Analyte: dibutyl
phthalate; Matrix: air; Detection Limit: 0.10 ng.
Method: OSHA 104; Procedure: gas chromatography with flame ionization detector; Analyte: di-n-octyl

phthalate; Matrix: air; Detection Limit: 0.10 ng.

US CDC: standardised methodologies 218
Method: NIOSH 5020, Issue Procedure: gas chromatography with flame ionization detector; Analyte: di(2-

2; ethylhexyl) phthalate; Matrix: air; Detection Limit: 10 ug per sample.

Method: NIOSH 5020, Issue Procedure: gas chromatography with flame ionization detector; Analyte: dibutyl
2; phthalate; Matrix: air;

NIOSH Method: 227.: Analyte: Polymethylsiloxane mist in air. Matrix: Air. Procedure: Flameless atomic

absorption analysis. Method Evaluation

Method: NIOSH 1550, Issue Naphthas using Gas Chromatography and Flame lonization Detection; Analyte:
2, naphtha hydrocarbons; Matrix: air; Estimated Level of Detection: 0.1 mg per air
sample. /Naphthas/
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2A: SWEETENERS: CHEMICAL AND PHYSICAL PROPERTIES
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2B: SWEETENERS: ENVIRONMENTAL BEHAVIOUR
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3E: METABOLITES: TOXICITY IN OTHER SPECIES
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3F: METABOLITES: SPECTRAL PROPERTIES

(Source: HSDB)

Cas nr Substance Name mdex.of Mass IR uv NMR other
reflection
. 1,4565 at 25 | NIST
108-91-8 cylcohexylamine c 27855 SAD 845 SAD 6937
Intense mass spectral peaks: 57
e/m (100%), 45 e/m (38%), 29
14198 at e/m (35%) 41 m/z (31%), 87 m/z
111-76-2 2-butoxyethanol ZO’C 1052 4023 | (16%)

Sadtler ref nr.:
2292 (IR, PRISM);
10979 (IR, GRATING

Intense mass spectral peaks: 55
124-04-9 adipic acid 821 281 m/z (100%), 41 m/z (55%), 100
m/z (46%), 45 m/z (37%)

149-57-5 2-ethylhexanoic acid ;glcul at 46659 4826 7293317
INDEX OF REFRACTION: 1,4300
1,4300 at at20¢
104-76-7 2-ethylhexanol 20C 271 10974 98 Intense mass spectral peaks: 57

m/z (100%), 43 m/z (41%), 41
m/z (40%), 55 m/z (28%)
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