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Table S1. Screening criteria for persistent, bioaccumulative, and toxic (PBT) substances used by various regulatory agencies.

USEPA¢

Criterion UNEP @ CMP b . REACH (PBT) 4 REACH (vPvB) d
(Ban pending)
Persistence
t1/2, water >2months > 182 days > 180 days > 60 days (marine) > 40 days (fresh) > 60 days (marine) > 60 days (fresh)
t1/2, soil > 6 months > 182 days > 180 days > 120 days > 180 days

t1/2, sediment > 6 months > 365 days > 180 days > 180 days (marine) > 120 days (fresh) > 180 days (marine) > 180 days (fresh)

Bioaccumulation
BCF/BAF > 5,000 > 5,000 > 5,000 > 2,000 > 5,000
BMF >1 >1
log Kow >5 >5 > 4.5 >4.5

Long-range transport

t1/2, air > 2 days > 2 days N/A N/A
Toxicity
NOEC (long-term) < 0.10 mg/L (water
Evide.nc.e on Inhere:ntly In fish organisms); Cl:flssified as carcir.logenic, N/A
toxicity toxic (<0.1mg/L) mutagenic, toxic for reproduction, other
evidence
Stockholm Convention on POPs. http://www.pops.int/ 2012.1
b Environment Canada. Guidance Manual for the Risk Evaluation Framework for Sections 199 and 200 of CEPA 1999:
Decisions on Environmental Emergency Plans, 2012.2
c United States Environmental Protection Agency. Category for Persistent, Bioaccumulative, and Toxic New Chemical
Substances, 1999.3
d European Chemicals Agency. Guidance on Information Requirements and Chemical Safety Assessment - Chapter R.11:

PBT Assessment. 2012.4
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Table S2. Version of QSPR software used for chemical property prediction.

Property EPISuite™ 2 ACD/ADMESuite b IFS ¢

logP (AB/LogP v2.0), logP

log Kow KowWin v1.68 (ACD/Labs), ACD/Absolv

log Kaw HenryWin v3.2 ACD/Absolv

log Koa KoaWin v1.1 ACD/Absolv

Degradation half-life in air ~AOPWin v1.92

Degradation half-life in fish BCFBAF v3.01 IFS
a United States Environmental Protection Agency. Estimation Programs

Interface Suite™ for Microsoft® Windows, v 4.10; 2011.5

b ACD/ADME Suite 5.0 - Advanced Chemistry Development, Inc v 12.0, Toronto,
ON, Canada.t

C Brown, T. N.; Arnot, J. A.; Wania, F. Iterative fragment selection: A group
contribution approach to predicting fish biotransformation half-lives. Environ.
Sci. Technol. 2012, 46, 8253-8260.7
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Section S1: Comparison of QSPR Predictions with Literature Values for
Partitioning Properties and Rationale for QSPR Selection

Table S3 lists the slope, intercept and r2 of the regressions between measured and
predicted partitioning properties, as well as the root mean square error (RMSE).

Most measured data are Kows. Generally, the Kows derived from ACD/ADME Suite
were judged most similar to the experimental values, based on proximity of data

pairs to the 1:1 line (Fig. S1) and the generally good regressions (Table S3).
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Figure S1. Plots of data comparing values using different estimated techniques (y-axis) vs literature
values (x-axis) of log Kow. a) AB/LogP v2.0, b) ACD/Labs, c) ACD/Absolv and d) linear solvation
energy relationship by Abraham et al.8, e) KowWin v1.68, f) Final adjusted values,® g) Measured
values based on ‘slow stir’ method!9 h) Selected values based on measured and estimated datall, i)
Measured values averaged from refs.12.13

There are very limited (or no) experimental data for the Kaw and Koa of the
investigated mixtures. Consequently, the selection of a QSPR was based on how well
it estimated the properties of constituents of other mixtures with well-established
partitioning coefficients. For example, QSPRs for the CPs were selected based on
their performance for chlorinated alkanes with less than 9 carbons. Table S3
includes explanations why a certain QSPR was selected for a mixture with no
measured values.
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Table S3. Results of the comparsion of QSPR predictions with literature values, along with chosen method based on slopes, y-intercepts and goodness-of-fit values.

Log Kow Slope
DIBENZO-P-DIOXINS
AB/LogP 0.95
ACD/Labs 1.10
ACD/Absolv? 1.50
KowWin 1.40
DIBENZOFURANS
AB/LogP 1.30
ACD/Labs 0.89
ACD/Absolv? 1.50
KowWin 1.60
TOXAPHENE

AB/LogP 0.89
ACD/Labs 1.60
ACD/Absolv? 1.40
KowWin 1.30

Y-Int

0.21

-0.31
-4.5

-2.1

-1.9
0.64
-3.1
-3.4

0.63
-3.4
-0.10

-0.36

R2

0.91
0.99
0.98
0.99

0.95
0.85
0.96
0.97

0.84
0.83
0.58

0.56

POLYCHLORINATED N-ALKANES (Nc:1-9)

AB/LogP
ACD/Labs
ACD/Absolv?
KowWin

1.00
1.10
0.94
0.96

0.09
-0.27
0.38
0.14

0.94
0.96
0.94

0.95

CHLORINATED PARAFFINS (nc: 10-20)

AB/LogP
ACD/Labs

ACD/Absolv2

KowWin

0.51
0.63

0.69

0.67

3.60
1.90

3.80

3.30

0.58
0.70

0.50

0.57

RMSE

0.29
0.12
0.23
0.16

0.26
0.31
0.26
0.25

0.15
0.27
0.45

0.43

0.29
0.26
0.25

0.23

0.34
0.32

0.53

0.46

Y-

Log Kaw Slope In RZ RMSE Selected
DIBENZO-P-DIOXINS

ACD/Absolv®  -1.50 -8.60 0.92 0.13
ACD/Absolv¢  -1.70 -9.00 090 0.16

HenryWin 083 -1.50 0.80 0.2 v
DIBENZOFURANS

ACD/Absolv®  -0.05 -0.05 0.01 0.16
ACD/Absolve -0.13 -0.13 0.04 0.20

HenryWin 076 076 070 0.5 v
POLYCHLORINATED N-ALKANES (nc: 1-9)

ACD/Absolv®  0.76 0.50 051 v
ACD/Absolve 0.74 0.54 051

HenryWin 0.19 -0.23  0.06

TOXAPHENE

Selected: HenryWin

Rationale: Based on the structure being more similar to

structures of dioxins/furans (cyclical) than
short chloroalkanes (linear).

CHLORINATED PARAFFINS (nc: 10-20)

Selected:

Rationale:

ACD/Absolv®

These longer chain CPs have same structure
as short chloroalkanes. Also, there were 4
SCCPs with reported HLC values. The number
of values would not provide reliable results,
however, including them with the HLC data
for vsPCAs established that the combination
of Absolv with Abraham’s LSER equations
gave better prediction than the other QSPRs.

Log Koa Slope Y-Int R? RMSE  Selected
DIBENZO-P-DIOXINS

log(Kow*/Kaw)? 1.19 -0.38 0.98 0.26 Vv
ACD/Absolve 0.78 2.00 0.99 0.11

ACD/Absolvf 0.78 1.90 0.99 0.11

KoaWin*s 1.50 -3.05 1.00 0.14
DIBENZOFURANS

log(Kow*/Kaw)? 1.07 -0.29 0.94 0.33 v
ACD/Absolve 0.98 -0.18 0.98 0.17

ACD/Absolvf 0.98 -0.19 0.98 0.17

KoaWin*g 1.68 -5.90 0.98 0.30

TOXAPHENE

Selected: log(Kow*/Kaw)4

Rationale: No measured data for toxaphene Koa’s led to using

VSPCAS (nc: 1-9)
Selected:
Rationale:

the triangular relationship (Kow*/Kaw) using the

selected models for these K’s.

log(Kow*/Kaw)4

Limited measured data for vsPCASs led to using the

triangular relationship (Kow*/Kaw) using the
selected models for these K’s.

CHLORINATED PARAFFINS (nc: 10-20)

Selected:

Rationale:

log(Kow*/Kaw)4

No measured data for CPs led to using the
triangular relationship (Kow*/Kaw) using the
selected models for these K’s.

aCalculated using LSER equation 3 from Abraham et al.1*

b Calculated using LSER equation from Abraham et al.13

¢Calculated using LSER equation from Goss¢

dlog Kow* (selected) - log Kaw (selected);
Kow* adjusted to dry octanol!®

e Calculated using dry octanol LSER from Abraham et al.8

f Calculated using dry octanol LSER from Abraham et al.1”
8 The Koa from EPISuite™ s calculated using the relationship

(Koa= Kow/Kaw)
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Kaw predictions were evaluated using the final adjusted values (FAVs) for the
PCDD/Fs compiled by Aberg et al.? and values for the short chlorinated alkanes
recommended by Mackay et al.11 Whereas the K4ws of the PCDD/Fs predicted using
the solute descriptors from ACD/Absolv and the LSERs by Goss'® and Abraham et
al.l4 did not agree well with the FAVs by Aberg et al. the combination of
ACD/Absolv with Abraham!#s LSER equation appears to give Kaw values for
chlorinated alkanes with a chain length between one and twelve carbons that agree
better with recommended values!! than the EPISuite™ predictions (Fig. S2). While
Kaw for technical toxaphene has been measured,81? no such data for individual
toxaphene constituents exist. Consequently, Kaw for substances with no reported
data were taken from EPISuite if the substance has a cyclical skeleton (i.e. toxaphene
and halogenated dioxins and furans), and from the LSER equations by Abraham et
al.13 if the substance is a CP.

The only information we had for Kos were the values recommended for PCDD/Fs by
Aberg et al9 While Kos values for PCDFs were well predicted using the
thermodynamic triangle and the selected Kow* and Kaw predictions, the Absolv-
predicted solute descriptors in combination with Abraham et al’s LSER
equations®17 was superior for predicting the Koss of the PCDDs (Fig. S2). However,
the differences between the methods were not large. Given this limited information
and to remain consistent, we estimated Koss for the other mixtures by using the
thermodynamic triangle and the pure phase Kow's.

Some words of caution on the reliability of the selected values are appropriate:
Given the limited number of experimental values for individual constituents that
was used to aid in the selection of QSPRs, it is possible that the selected prediction
have considerable error. For example, when comparing the Kows of shorter (nc: 5-
11) and longer CPs (nc: 11+), Hilger et al.20 observed nonlinear behavior. Another
cautionary note applies to the use of the thermodynamic triangle to determine Koa.
Here, we applied an empirical relationship,!> derived from mostly halogenated
aromatic and alicyclic compounds, to convert Kows to Kow*s; however, the wider
applicability of this empirical relationship is not well established.2! We also only
considered the two-dimensional structure, thus disregarding the chirality, which is
so prevalent in the toxaphene mixture.
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Figure S2. Plots of data comparing values using different estimated techniques (y-axis) vs literature

values (x-axis) of log Kaw and log Koa. a) ACD/Absolv, b) Linear solvation equation relationship LSER

based from Abraham et al.13 ¢) KowWin v1.68 and HenryWin v3.2, d) Thermodynamic triangle

between adjusted log Kow*'s from ACD/Labs, and log Kaws from HenryWin v3.2, e) LSER by Abraham

et al.8 f) LSER by Abraham et al.!” g) Final Adjusted values from Aberg et al.?, h) Selected values based

on measured and estimated data.!! Log Koas were calculated considering ‘dry’ octanol log Kow"

derived based on relationships in Beyer et al. 15
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Figure S3: Atmospheric half-lives in days of the mixture components as estimated by AOPWIN. Explanation of the color coding is shown in Fig. 2 in the main paper.
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Figure S4: Metabolic degradation half-lives in fish in days of the mixture components as estimated using either: fragment-based QSPR developed through iterative
fragment selection (toxaphene), EPISuite™ (dioxins and furans), or average of both (CPs).” Explanation of the color coding is shown in Fig. 2 in the main paper.
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Table S4. List of chemical space maps utilized in this study.

Name Description ref.
Category 1
Fate in the Overall Distribution of the chemicals in the overall environment (i.e. air, water, 22
Environment soil/sediment).
Environmental Fate Distribution of the chemicals in the atmosphere (i.e. vapour-phase, 23
in the Atmosphere dissolved in rain drops, sorbed to particles)

Dominant deposition processes (i.e. dry gaseous, wet gaseous, wet and

dry particle).
Environmental Fate Distribution of the chemicals in water (i.e. dissolved or particle phase). 24
in Water
Environmental Fate Distribution of chemicals in soil (air pores, water pores, organic solids) 25
in Soil and

Dominant transport processes (i.e. evaporation, leaching, erosion).

Category 2

Major Mode(s) of Assess the major transport pathways of chemicals to undergo long 26
Long Range range transport.

Transport

Arctic Contamination Determines the potential of chemicals to accumulate in the Arctic 27
Potential (eACP1o) physical environment based on 10 years of continuous emissions.
Environmental Determines the potential of chemicals to bioaccumulate in humans 28
Bioaccumulation living in the Arctic.

Potential (EBAP1o)

Arctic Contamination Determines the likelihood of chemicals to reach the Arctic AND 28

and Bioaccumulation bioaccumulate in humans living in the Arctic.
Potential (AC-BAP1()
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Figure S5. Chemical partitioning space defined by the two partitioning coefficients log Kos and log Kaw. Because
of the thermodynamic triangle log Kow" = log Koa + log Kaw, the grey diagonal lines designate chemicals of equal
log Kow™.
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Table S5. Partitioning coefficient ranges for the three sets of mixtures.

Chemical Mixture log Kaw log Koa
Min Max Min Max
Chlorinated Paraffins -7.15 1.09 1.61 19.68
SCCPs -6.05 1.07 4,07 12.55
MCCPs -7.66 1.13 5.96 16.09
LCCPs -8.69 1.00 7.71 18.44
Dioxins and Furans -6.52 -2.14 6.42 17.57
PXDD -6.52 -2.78 7.78 17.57
PXDF -5.88 -2.14 6.42 15.31
PXXDD -6.25 -2.98 8.18 17.07
PXXDF -5.61 -2.34 6.57 15.07
PXXXDD -5.78 -3.45 9.30 16.27
PXXXDF -5.14 -2.81 7.55 14.16
Toxaphene -4.56 0.68 3.41 12.34
Bornane -411 -0.03 3.77 11.27
Bornene -3.55 0.22 3.48 10.81
Bornadiene -2.07 0.17 3.41 8.32
Camphene -3.55 0.68 3.58 10.94
Dihydrocamphene -4.56 -0.03 4.20 12.34
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Section S2: Equilibrium Phase Distribution in Air, Water, Soil and the
Whole Environment

Individual constituents of mixtures could vary noticeably in partitioning properties
due to structural characteristics (Table S5, Fig. 2). Here, we assessed the equilibrium
phase distribution behavior of the chemical mixture constituents and some of the
basic environmental fate characteristics that derive from it. We relied on a number
of chemical partitioning space maps (Figs. S6 to 10) that have been discussed in
detail in other publications. They display a chemical’s equilibrium phase
distribution in the environment as a whole, 22 in the atmosphere, 23 in water bodies 2+
and in the soil environment. 25 The phase distribution in air and soil also impacts the
dominant transport mechanisms, which can be displayed in additional sets of
chemical partitioning space plots.2325

If a chemical’s position falls into one of the areas within the partitioning spaces
shaded in a darker red, blue, or green, it is likely to be found predominantly (i.e.
>90%) in the gas, aqueous, or organic phase of an environmental compartment. A
chemical’s position within an area shaded lightly suggests a transitional behavior,
with considerable fractions (10-90%) present in more than one phase. The areas of
the phases in the different partitioning space maps differ in size from one another as
they rely on the relative volumes of the three compartments. An area expands if the
phase’s volume increases. For example, if the water content in soil increases, the
boundary for the blue region in Figs. S8d-f, S9d-f, or S10e shifts upward. The
boundaries of the green region in Figs. S6d-f, S7d-f, or S10B shift to the left, when
concentration of organic particles in the atmosphere increases.

We only estimated the partitioning coefficients of mixture constituents at 25 °C,
even though equilibrium phase distribution of the components is dependent on
temperature. Generally, chemicals will move to the lower right in the partitioning
spaces with decreasing temperatures, i.e. shift away from the gas phase to the
condensed phases. The coloring and shading of the constituents follow the same
scheme as in Figure 2.

Equilibrium Phase Distribution in the Environment as a Whole

The first partitioning space map defines the equilibrium phase distribution of a
chemical in the environment as a whole (Figs. S6a-c, S7a-c, S9a), i.e., establishes
whether a mixture constituent is more likely to be found in the atmosphere, in lakes
and rivers, or in soil and sediments of an evaluative environment.22z While few
chemicals indeed reach an equilibrium distribution in the environment as a whole,
such basic information can assist in reducing the amount of work invested to collect
data of marginal value.22 For example, while chemicals partitioning predominantly
into the air are not likely to elicit POP-like concern, they may be greenhouse gases or

S12



Electronic Supplementary Material (ESI) for Environmental Science: Processes & Impacts
This journal is © The Royal Society of Chemistry 2013

ozone depleting substances. All the parameters used to construct this space plot
remained the same as in ref. 22, aside from changing the x-axis from log Kow to log Koa
to achieve consistency with the other maps.

Relatively high Koss and low to moderate Ksws for most mixture constituents means
that they can be expected to associate primarily with organic matter in soils and
sediments, although the most volatile mixture constituents, particularly a very small
number of SCCPs (nc: 10, nci: ~1 - 4; nc: 11-12, nci: 1) and toxaphene constituents
with less than four chlorines, may be partitioning predominantly into the
atmosphere. Reflecting a high hydrophobicity, none of the constituents of any of the
mixtures partitions predominantly into water (Figs. S6a-c, S7a-c, S9a).

LCCPs are strongly associated with organic matter (>90%). The predicted
distribution behavior of CPs with n. above 10 in the environment as a whole, Fig.
S6c, is supported by the few studies conducted on these compounds, as reviewed by
Feo et al.2?

Technical toxaphene (TT), which mostly comprises constituents with 6 to 10
chlorines, will mostly be present in soils and sediments, until it undergoes
‘weathering’. The less chlorinated forms (nci: 1-5) appear to be more dominant in air
(Fig. S10a).

Equilibrium Phase Distribution and Depositional Processes in the Atmosphere

The second sets of maps describe the equilibrium distribution between vapor phase,
water droplets, and particles in a cloud (Figs. S6d-f, S7d-f) and the resultant
atmospheric deposition mechanisms (Figs. S6g-i, S7g-i). They were adapted from Lei
and Wania 23 by altering the x- (log Kparticle/air = 10g Koa) and y- axes (log Krain/air =
log Kaw) and adopting a volume fraction of organic aerosol in the atmosphere, vo4, of
1x10-11, which is half of the volume fraction previously 23 used for particles (vps =
2x10-11). Partitioning between organic particles and air is assumed to be the same as
partitioning between octanol and air.

The majority of the components of SCCPs (Fig. S6d) and toxaphene (Fig. S10b), will
be mostly in the atmospheric vapor phase and undergo dry gaseous deposition.
Some highly chlorinated SCCPs and toxaphene components with more than 8
chlorines may start to become particle bound and thus be subject to wet and dry
particle deposition (Figs. S6g, S10c). For MCCPs (Figs. S6e and h) and halogenated
dioxins and furans (Figs. S7d-i), this transitional phase occurs at moderate
halogenation, nx: 9-10, 2-3, and 4-5, respectively. Due to high Koas for LCCPs, they
will be mostly sorbed to particles (Fig. S6f) and undergo primarily (>50%) particle
deposition, starting at ~ 7 chlorines (Fig. S6i). All mixture constituents are relatively
hydrophobic, and only a very small fraction (<10%) could possibly be dissolved in
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raindrops. Nevertheless, wet vapour scavenging may be a relevant deposition
process for some dioxins and furans (Fig. S7g-i) and some SCCPs and MCCPs (Fig.
S6g-h), especially at temperatures below 25 °C.

Equilibrium Phase Distribution in Water

Another set of maps (Figs. S8a-c, S9a-c, Fig. S10d) describes the equilibrium phase
distribution between dissolved and suspended particle phase in the water column
as a function of the chemical’s log Kow and the concentration of suspended particles.
2¢ Despite the result from Figs. S6a-c, S7a-c, and S10a, which suggested that the
generally low solubility for the mixture constituents would prevent them from being
present in large proportions in water bodies, a variety of studies has reported the
presence of these mixtures in water. This can be due to direct emissions (e.g. spills,
effluents) or environmental pathways (e.g. run-off, atmospheric deposition). CPs in
particular, may be emitted into water.2%30 Figs. S8a-c, S9a-c, and Fig. S10d were
adapted from Meyer et al’s 2¢by directly using log Kow as the x-axis instead of the log
Koc and by extending the range of the y-axis to lower particle concentrations as they
may occur in marine waters. The constituents are grouped into rows based on their
skeletal structure, number of halogens, or halogen type, following the same color
scheme as in Figure 2. The constituents can be located anywhere along the y-axis as
the amount of particulate matter in water (log Cpvy in mg-L-1) is not a chemical
parameter. It is meant to allow for better visibility and comparability between the
different groups within a chemical mixture. The yellow vertical lines indicate the
range in log Kows for that mixture. They aid in understanding the distribution of the
entire mixture in water at various particle concentrations.

The concentration of particles in water affects the phase distribution of the
constituents. In ocean waters, where there is relatively low suspended particle
matter compared to other water bodies (less than 1 mgL-1), only components with
log Kow > 8.5 would associate with suspended particles. Specifically, LCCPs will be
completely particle-bound (Fig. S8c). For shorter CPs, the association with the
dissolved or suspended phases depends on the degree of chlorination and the
position of the chlorine atoms on the carbon structure. The transition between the
two phases for MCCPs will start for components with moderate degrees of
chlorination (nc: ~4) (Fig. S8b). For halogenated dioxins and furans, those
components with ~3 halogens or less will be in the dissolved phase of ocean water,
whereby components with 7-8 halogens will be bound completely to suspended
solids (Fig. S9a-c). The transition would occur at ~4-5 halogens for dioxins and ~5-
6 halogens for furans. Toxaphene in ocean water will be dominantly in the dissolved
form (Fig. S10d).
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Equilibrium Phase Distribution and Transport Processes in Soils

Finally, the equilibrium distribution of the chemicals among pore water, pore air
and organic solids in soils is shown in Figs. S8d-f, S9d-f, and S10e, as are the
chemicals’ resultant transport characteristics in soil2s in Figs. S8g-i, S9g-i, and S10f.
These equilibrium phase distribution and mobility plots for a typical temperate soil
were adapted from Wong and Wania?s by changing the x- (log Koc = log Kos; scale)
and y- axes (scale). The soil used in the creation of the plots had 5% organic carbon,
a 25% field capacity water content, and a depth of 0.18 m.

In soil, almost all of the constituents for the three mixtures are expected to sorb
completely to organic solids (Figs. S8d-f, S9d-f, S10e). Two transport processes
affect the mobility of the mixture constituents in soil: evaporation or particle
erosion. Generally, the constituents with less number of halogens or smaller carbon
structures would evaporate from soils, while others would only undergo particle
erosion (Figs. S8g-i, S9g-i, and S10f). As the mixture components are relatively
hydrophobic, most are unlikely to be subject to leaching and reach groundwater,
although some SCCPs may be sufficiently water soluble (Fig. S8g). LCCPs’ Koas are
high enough for evaporation to be an unlikely fate process (Fig. S8i). According to
the Figs. S8g and S8h, SCCPs and MCCPs with 3-4 and 3-5 chlorines respectively,
will be subjected to both evaporation and erosion in soils. Any component of these
three groups holding less or more chlorines than the aforementioned is subject
more to evaporation or erosion in soils. Halogenated dioxins and furans are
primarily affected by erosion, aside from PFDFs, and some PCFDFs and PBFDFs (nx:
1-3), which are equally affected by the three mobility mechanisms (i.e. evaporation,
leaching, erosion) (Figs. S9g-i). Toxaphene constituents will either primarily
evaporate from soils (nci: 1-5) or undergo erosion (nc: 7-12), although components
dominant in technical toxaphene (nc: 6-10) can be affected by either of these two
mechanisms (Fig. S10e).
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Figure S6. Phase distribution of chlorinated paraffins in the environment as a whole (i),22 and in a
cloud (ii),23 as well as the dominant atmospheric deposition processes.23 Color coding for the
components displayed as dots within the clouds is shown in Fig. 2 in the main paper.

S16



Electronic Supplementary Material (ESI) for Environmental Science: Processes & Impacts
This journal is © The Royal Society of Chemistry 2013

PXDD/Fs PXXDD/Fs PXXXDD/Fs

Environment as a whole!
4 4

4
Organic Organic
2 2 matter | 2 matter o
5 0 0 0 _g
gi -2 -2 -2 § g
= -4 -4 = =
[=] A =
= % -6 -6 2
a
-8 -8 -8
10 -10 10
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 o0 2 4 6 8 10 12 14
Atmospherel

=]
g

v
g2
< =
[~ D=
7]
- -
a

=]
=
= o
w O
¥
Q Ay

a

0o 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

log K,,
O 0% L >50%
Figure S7. Phase distribution of halogenated dioxins and furans in the environment as a whole (i),22

and in a cloud (ii),23 as well as the dominant atmospheric deposition processes.2? Color coding for the
components displayed as dots within the clouds is shown in Fig. 2 in the main paper.

S17



Electronic Supplementary Material (ESI) for Environmental Science: Processes & Impacts

This journal is © The Royal Society of Chemistry 2013

SCCPs MCCPs LCCPs
Water!
5
AN Particle Particle
h;'j 4 phase phase o
o
S -
~ o =
s = 2 7
] 2 —_— =
g 2
en 1 (=)
(=]
p—
0
0 2 4 6 8 10 0 2 4 6 8 10
log Ky
Soili
4
Organic
2 .. solids =
: S
=
: : 2
. = =
4 B
% -
a
E 'B
M‘:- 10
bp ,0 2 4 6 8 10 12 14 0 2 4 6 8 10 1z 14
2 Erosion
-
fr
8
=
=

4

10 12 14

6 8

10 12 14 8

10 12 14

2 4

6

0 8 0 2 4 6

log K,,

>90 % >50 %

Figure S8. Phase distribution of chlorinated paraffins in water (i)2* and in soil (ii),%> and their
mobility within soil.25 The water partitioning plots, a-c, differ from the others in that they display log
Cpm (concentration of particulate matter, mg-L-1) vs. log Kow. As Cpy is an environmental and not a
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within the clouds is shown in Fig. 2 in the main paper.
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