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S1 Sampling, chemical analysis and quality control for gas-particle partitioning data

At Kosetice, a total of 162 samples were collected every sixth day in 2012 and 2013, 108
samples using a Digitel DH-77 high-volume sampler mounted with 15-cm inner diameter (ID)
quartz fiber filter (QFF) and two 10-cm ID polyurethane foam (PUF) plugs (12 cm total depth)
over 24-hour periods, and 54 samples using a Graseby-Andersen PS-1 high-volume sampler
fitted with 10.1-cm ID QFF and two 5.5-cm ID PUF plugs (10 cm total thickness) with collection
time between 6 and 35 hours. At Grenoble, 122 samples were collected every third day in 2013
using a Digitel DA-80 high-volume sampler, each for a period of 24 hours. Particulate phase was
collected on a 15-cm ID QFF, while gas phase was collected on a 10-cm ID PUF plug (7.5 cm
thickness). At Urla, 22 day and night samples (12-hourly) were collected using a Thermo-
Andersen GPS-11 high-volume sampler fitted with a 10.5-cm ID QFF for particulate phase.
Compounds in the gas phase were collected in a modified cartridge (6 cm ID, 10 cm thickness)
containing XAD-2 resin placed between layers of PUF.* Prior to sampling, all filters were
cleaned by baking in a muffle furnace, while PUF plugs were cleaned by solvent extraction.
Field blanks were prepared at the sites (n = 5, 9, and 4, respectively) following the standard
protocol for mounting QFF and PUF plugs without turning on the sampler. Kosetice samples
were analyzed for their organic carbon (OC) and elemental carbon (EC) contents using thermal-
optical method with a Sunset Laboratory Model-4 semi-continuous field analyzer. At Grenoble,
this was done following the EUSAAR-2 protocol using a Sunset Laboratory Dual-Optical
Carbonaceous Analyzer, while the Urla samples were analyzed using a Magee Scientific

SootScan OT21 Transmissometer.

Kosetice samples were spiked with a surrogate solution containing ds-naphthalene, dio-

phenanthrene, and dj,-perylene, and extracted with dichloromethane using an automatic
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extraction system (Buchi B-811). The extracts were concentrated under a gentle stream of
nitrogen in ambient temperature and fractionated using a silica column. The mean surrogate
recoveries were found to be 72+14, 88+11, and 102+6 (mean + standard deviation), respectively.
For Grenoble samples, QFF punches of 4.7-cm ID were extracted using a Dionex accelerated
solvent extraction system (ASE 200) with dichloromethane, whereas PUF plugs were extracted
using ASE 350 with acetone.? The PAH recoveries for the applied analytical method were
checked using a certified reference material (NIST SRM 1649B), and the recoveries were within
80 — 120% of the certified values. The method performance for individual samples was checked
using a surrogate standard, 6-methylchrysene, which was spiked onto the samples prior to
extraction. The surrogate recovery was 91+13% across the samples. QFF samples from Urla
were extracted using an ultrasonic bath, while PUF plugs were extracted using a Soxhlet
extractor with 1:1 acetone:hexane.? The extracts were cleaned and fractionated using an alumina-
silicic acid column. Prior to extraction, all samples were spiked with a surrogate solution
containing naphthalene-dg, acenaphthene-dig, phenanthrene-dyg, chrysene-di,, and perylene-di»;
on average, the surrogate recoveries were 95+9, 101+10, 102+19, 93+24, and 85+22%,
respectively. Samples from Kosetice and Urla were analyzed for PAHs using an Agilent gas
chromatograph (GC 6890) interfaced to an Agilent mass selective detector (MS 5973) in electron
impact mode, whereas samples from Grenoble were analyzed using a Thermo Scientific liquid
chromatograph (UPLC Dionex Ultimate 3000) coupled with an ultraviolet/fluorescence detector.
Analyte quantification for samples from KoSetice and Grenoble was done using external

calibration method, while that from Urla was performed following internal calibration procedure.

Limits of quantification (LOQ) for analytes were calculated based on instrument detection limits,

which in turn are determined using 3 times the chromatogram baseline noise level. LOQ values
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were used in cases where analyte concentrations in blanks were <LOQ. Where individual PAH
concentrations in samples exceeded the mean blank concentrations +3 standard deviations (SD),
the mean blank concentrations (see Table S1) were subtracted from those in the corresponding
samples. Overall, the analyte concentrations in blanks were <30% of those in samples. Data
points for which the analyte concentrations were <LOQ in both gas and particulate phases were
not considered for gas-particle partitioning calculations; however, in cases where the analyte

concentrations were <LOQ only in one of the two phases, <LOQ was replaced with LOQ/2.

We estimated sample-specific/temperature-corrected breakthrough volumes for the target
analytes using a ppLFER equation suggested by Kamprad and Goss* for sorption of organic
compounds to PUF. Sampling efficiency is expected to be >90% when the sampled air volume is
less than half the 50% breakthrough volume (i.e. safe sampling volume). Subsequently, analyte
concentrations for which the sampled air volume was larger than the estimated safe sampling
volume were discarded (this was mainly needed for phenanthrene). The median estimated safe

sample volumes are listed in Table S1.
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Table S1 Estimated safe sampling volumes (m®) in the gas phase and analyte concentrations (mean =+
standard deviation) in field blanks (G: gas phase; P: particulate phase)

Safe Sampling volumes (m®)

Blank concentrations (ng m™)

Median Mean + standard deviation

Kosetice Grenoble Urla Kosetice Grenoble Urla
PHE 1.8x10° 1.0x10° 1.7x10°  G:0.018+0.006  G:0.157+0.069 G: 0.670+0.212
P: 0.005+0.0002  P: 0.014+0.010  P: 0.234+0.031
FLT 4.0x10*° 2.0x10* 2.7x10°  G:0.004+0.001  G:0.026+0.015 G: 0.059+0.015
P: <LOQ P: 0.018+0.025 P: 0.039+0.006
PYR 7.8x10* 3.9x10* 4.7x10°  G:0.003+0.001  G:0.015+0.007 G: 0.051+0.014
P: <LOQ P: 0.018+0.023  P: 0.034+0.005

BAA 7.4x10°> 35x10° 3.7x10°  G:<LOQ G: 0.035+0.024 G:<LOQ
P: <LOQ P: 0.008+0.005 P: 0.002+0.001
CHR 7.0x10° 3.3x10° 3.5x10"  G:<LOQ G: 0.003+0.002 G: 0.007+0.001
P: <LOQ P: 0.011+0.009  P: 0.008+0.002

BBF 1.9x10" 8.1x10° 6.8x10°  G:<LOQ G: 0.002+0.001 G: <LOQ

P: <LOQ P: 0.007+ 0.000 P:<LOQ

Safe sampling volumes, defined as half the 50% breakthrough volumes, were estimated using a
PpLFER equation developed for organic compound sorption to polyurethane, and corrected for the
effect of ambient temperature during sampling interval using solute-specific enthalpies of phase
transfer. * The sampling efficiency would typically be >90% if the sampled air volume is less than half
the 50% breakthrough volume.

S2 Junge-Pankow model

This model was originally suggested by Junge® and later reviewed by Pankow®, and it assumes

that SOCs are adsorbed onto the surface of PM. This model calculates 6 using Eq. S1,

p—__ 9% Eq. S1
[¢S + pro] g

The model relates O to the analyte sub-cooled liquid vapor pressure, p.° (Pa), particulate matter

(PM) surface concentration, S (Cm%urace CM>air), and a constant, ¢, (17.2 Pa cm for an

unspecified sorbent). The latter depends on the analyte physico-chemical properties and ambient

temperature. For individual analytes, c; can be determined using measured © and S, as well as

temperature-corrected p_° through Eq. S2,
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2] 0

o =—Pb Eq. S2
s(1-06)

Previous studies relied on constant values for S, except Lammel et al.” and Landlov4 et al.®

where measured S was used. In the present study, we determined sample-specific S using PM

number size distribution, assuming spherical particles. The p.° values at 298 K were obtained

from the literature®** and corrected for changes in the average ambient temperature during each

sampling event.

Experimental © can be converted to Kp (m*ir g™ pm) using Eq. S3,

K. = 0 Eq. S3
P o1 - 6)

where cpm is PM concentration in air (g m™).

S3 Finizio and Dachs-Eisenreich models
An absorptive mechanism for partitioning of SOCs, based on their vapor pressure, was originally
proposed by Pankow'. This mechanism was later described in relation to the substance octanol-

.13, and it assumes that SOCs partition

air partitioning coefficient, Koa (unitless), by Finizio et a
into PM by diffusing through a viscous organic film that coats PM. For this model, Kp was
calculated using Eq. S4,

fom , Yoct Mocr

Kp = 10-6( >KOA Eq. S4

Poct  Yom Mom

where fon (unitless) is the fraction of organic matter (OM) in PM, pocr (0.82 kg L™) is the
density of octanol, yoct and yom (unitless) are activity coefficients of the target compound in
octanol and organic matter, respectively, Moct and Moy are molecular mass of octanol (130 g

mol™) and organic matter, respectively. Assuming that octanol imitates organic matter in PM,
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Harner and Bidleman®* suggested that the ratio of yoct/yom and Moct/Mowm can be assumed to be
1. For model calculations, experimentally determined Koa values were obtained from Harner and

Bidleman® and Odabasi et al.l*

and corrected for changes in ambient temperature in each
sampling event.

Previous studies noted that the model of Finizio underestimated Kp for PAHs.*" ** *® This was
suggested to be due to underestimation of the term yoct/yom Or possibly due to the high affinity
of PAHs to soot particles, a parameter that is not accounted for in that model. Dachs and

Eisenreich'® suggested the use of a dual-model that, in addition to absorption into organic matter,

accounts for adsorption onto soot particles. This model can be formulated as Eq. S5,

M a
Kp = 1076 [(f M. 5 LT P0C) Ko fee X ) Kisa Eq. S5
Poct  Yom Mom soot

where fec (unitless) is the fraction of elemental carbon (EC) in PM, agc and a0 (M? gY) are
specific surface area of EC and soot, respectively, and Ksa (L kg™) is soot-air partitioning
coefficient. The latter was calculated using a thermodynamic estimation model suggested by van
Noort*’, Eq. S6

log Ksa=—0.85 log p.° + 8.94 — log (998/as001) Eq. S6

The value of 18.21 m? g'l was used for ag in the present study; this was the geometric mean of
surface areas reported by Jonker and Koelmans'® for traffic, wood, coal, and diesel soot samples

(i.e. 59.4, 3.6, 8.2, and 62.7 m* g ™).
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S4 Methodology for ppLFER calculations
K, was calculated using Abraham solute descriptors from Table S2 and ppLFER models from
Table S3, by summing the individual partitioning coefficients from adsorption and absorption

processes related to inorganic and organic PM components, Eq. S7,

Kp (m3;, gpm) = [(KEC X agc X fec + Kivn,),s0, X A(NH,),50, X f(NHL) 250,
+ Knn,c1 X anp,cl X fNH4Cl) + (Kpmso/Pomso X foma + Kpy Eq. S7
X fom,B )]

where Kec, Knn,),s0, and Kyp,c are the target substance partitioning (adsorption) coefficients

(mol mZyace/mol m35;) for elemental carbon/diesel soot, ammonium sulfate, and ammonium

chloride (the last two represent secondary inorganic aerosols), respectively, asc, aw,),so, and
anw,ci are the adsorbent specific surface areas (MZsurtace 9 adsorbent), and fec, finm,),s0, aNd fyp,ci

are their mass fractions in PM (Qagsorent 9 “pm). The related fractions were determined using the
concentrations of elemental carbon, SO,%, and CI" measured in PM, taking into account the
molar mass of (NH,),SO, and NH4Cl. This was subject to availability of the supporting
information for each site — i.e. CI" concentrations were only available for Grenoble and PM
inorganic constituents were not measured at Urla. In addition, OC and EC concentrations in PM
were measured once every six days at Kosetice. Consequently, only 46 samples could be
considered for model calculations at this site (this applies to Finizio and Dachs-Eisenreich
models as well). We were not able to include ammonium nitrate in our model calculations due to
the lack of relevant ppLFER system parameters. Furthermore, we excluded adsorption to NaCl
because that is a typical constituent of marine inorganic aerosols and it was not considered
relevant for samples from Grenoble and Kosetice. In addition, for samples from Urla, we were

not able to calculate NaCl fraction in PM due to the lack of ClI" measurements. Nevertheless,

S10



considering NaCl and NH4Cl system parameters in Table S3 (specific surface area 0.10 and 0.08
m? g™, respectively; molar mass: 58.44 and 53.49 g mol™, respectively), the contribution of
adsorption onto NaCl would be smaller than that for NH4CI (i.e. log Kp PYR at 288 K and 60%
RH: -0.68 and -0.13 m%i; g lagsowent, respectively). Hence, similar to that for NH,CI, PAH
adsorption to NaCl can be neglected when studying gas-particle partitioning (see section 4.2 in
the text). For agc, the geometric mean of 18.21 m® g™* was calculated from the values reported

for traffic, wood, coal, and diesel soot,'® whereas, A(NH,),50, and ayp,c) were taken from another

study. ™

Komso (M%ir mpmso) and Kpy (M glpu) are the substance partitioning (absorption)
coefficients for dimethyl sulfoxide-air and polyurethane-air systems; ppmso is dimethyl sulfoxide
density (g m®); foma and fomp, are mass fractions of absorbing phases (Qabsorbent 9 M),
corresponding to (A) low to high molecular mass both water soluble (WS) and organic soluble

(OS) organic matter (OM) and (B) high molecular mass organic polymers (OP).

S5 Information on chemistry of organic phases considered for ppLFER model

HULIS have been found in high quantities in the water soluble fraction of PM, and partly in the
water insoluble fraction.?’ They were initially thought to be made of organic polymers; however,
it was shown later that they are most likely made of weak, partly aromatic polyacids,® with

.22 noted that the water

molecular mass in the range of 200 to 500 Da.?? More precisely, Kiss et a
soluble fraction of PM, with which HULIS is associated, may contain polyconjugated aromatic
or aliphatic structures, including short-chain carboxylic acids, hydroxyl acids, and polyhydroxy

substances.
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The presence of polymers in PM has been previously noted.?**® Their potential effect on gas-
particle partitioning of SOCs was suggested by Roth et al.”’ In that study, increasing the relative
humidity to 80% resulted in higher sorption capacity of the studied PM, which was attributed to
the conversion of glassy polymers to semi-solid form. Organic polymers could originate from
natural sources (e.g. cellulose) as well as condensation and polymerization of gaseous organics
in the atmosphere. Puxbaum and Tenze-Kunit® noted that about 16% of the PM insoluble
organic matter from downtown Vienna was made of cellulose. Moreover, chamber experiments
showed that up to 50% of the secondary organic aerosols, which in turn can form up to 90% of
the urban PM organic mass,?® could be made of polymers with 400 to 900 Da mass range,?*
following polymerization of carbonyls and their hydrates in the atmosphere.

While the existence of hydrophilic and hydrophobic OM fractions has been recognized since
decades, ™" due to methodological limitations, the knowledge of chemical composition of OM
mass is still largely deficient. Only ~ 3-5% of OM could be attributed to substance groups,* *
while the rest is not extractable/elutable or cannot be resolved on chromatographic columns.
Furthermore, even identical chemical compositions could lead to differences in gas-particle
partitioning due to inhomogeneous mixing on the individual particle level (e.g. shell-like
structure) or due to different phase state.*

Regarding the water insoluble organic matter (e.g. aliphatic organics) in PM, and the
estimation/allocation of organic sub-fractions for ppLFER analysis following Rogge et al.*
study, it should be noted that the resolved organic fraction from Rubidoux contained ~5% n-
alkanes, but higher quantities could be expected for samples from the central European sites,

presumably due to higher influence of primary and secondary biogenic sources of OM. Oliveira
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et al.*® found between 11 and 16% n-alkanes in the resolved fraction of PM collected from

continental sites in central and Western Europe.
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Table S2 Abraham solute descriptors used for ppLFER calculations

E S A B \Y L Reference

PHE  1.92 1.28 0.00 0.29 1.45 7.71  Ariyasena and Poole®

FLT  2.38 1.55 0.00 0.24 1.59 8.83  Sprunger etal.’’

PYR 281 1.71 0.00 0.28 1.59 8.83  Sprunger etal.*’

BAA 274 168 000 037 182 10.12 Ariyasenaand Poole®

CHR 259 166 000 029 18  10.14 Ariyasenaand Poole™

BBF  3.19 1.82 0.00 0.40 1.95  11.63 Abraham etal.*®
Table S3 ppLFER system parameters
System Unit e S a b v I c T(K) Reference
Dry octanol-air Lair LYovent 021 056 351 075 - 094 -022 298 Abrahametal.®
Dry N,N-dimethylformamide Lar Llowenr  -0.87 241 377 000 - 101 -0.39 208 Abrahametal.”
Dry dimethyl sulfoxide-air L Llonem  -0.22 290 504 000 - 072 -056 208 Abrahametal™
Dry acetone-air Lair L owent  -0.39 173 3.06 - - 087 013 298 Abrahametal.®
Aerosol, Berlin winter M air 9 aerosol - 138 321 042 098 063 -724 288 Arpetal™
Aerosol, Diibendorf autumn M air 9 aerosol - 119 337 003 073 066 -7.08 288 Arpetal*
Polyurethane ether (PU)-air Lair kg™ pu - 169 366 000 036 071 -015 288 Kampradand Goss*
NIST diesel soot-air M3,ir M urface - - 270 245 - 1.09 -847 288 Rothetal.*
(NH,),SO, (60% RH) M M urtace - - 213 534 - 088 -847 288 Gossetal.

19
NH,CI (60% RH) M Mrtace - - 228 472 - 092 -847 288 Cossetal
19

NaCl (60% RH) Mm% MPrtace - - 286 482 - 084 -847 288 Cossetal
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Table S4 Minimum, maximum, and median PAH particulate mass fractions (O; unitless),
ambient temperature (T; °C), and PM sample compositions

Kogetice (n = 150) 2 Grenoble (n = 114) ° Urla (n = 18)

Min. Max. Med. Min. Max. Med. Min.  Max. Med.
PHE 0.00 0.53 0.03 0.01 0.54 0.02 NA NA NA
FLT 0.00 0.92 0.24 0.04 0.93 0.11 0.00 0.28 0.07
PYR 001 096 0.36 0.04 0.96 0.15 0.00 0.35 0.10
BAA 0.05 1.00 0.96 0.43 1.00 0.78 0.33 0.83 0.64
CHR 0.08 1.00 0.80 0.02 1.00 0.54 0.19 0.78 0.40
BBF 0.69 1.00 0.99 0.67 1.00 0.98 0.68 0.97 0.90
T -13.2 25.8 8.4 -1.9 30.2 13.9 22.8 33.1 27.8
PMjyq 5.0 96.1 16.5 2.0 75.0 215 24.8 75.8 44.3
fom 0.10 0.84 0.39 0.13 0.83 0.37 0.19 0.58 0.32
fec 0.00 0.05 0.02 0.02 0.19 0.06 0.01 0.04 0.03
f(NH4)ZSo4 0.05 0.39 0.17 0.02 0.71 0.11 NA NA NA
fum,cl NA NA NA 0.000 0.105 0.004 NA NA NA
fhuLis NA NA NA 0.04 0.36 0.14 NA NA NA
fwsom NA NA NA 0.21 0.65 0.47 NA NA NA

% the source of the data is Shahpoury et a
Particulate matter concentrations (PMyo; pg m™), fractions of organic matter (fom; unitless),
elemental carbon (fec; unitless), ammonium sulfate ( fiu,,s0, i Unitless), and ammonium

chloride (fyp,cp; unitless) in PM; the fraction of humic-like substances (fruvis; unitless), and
water soluble organic matter (fwsowm; unitless) in OM; NA: not available; n = 46 for fom and fec

at KosSetice.

43. b
1.

the source of the data is Tomaz et a

a7
1.7
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Figure S1A PAH particulate mass fractions (6) as a function of temperature at Kosetice.
Data points which were subject to breakthrough were excluded; this only applied to PHE.

1.0 -

PHE 10 1 o wovwamgpegs .
0.8 1 0.8 - A,
0.6 - . . 0.6 -

o4 - . Dp4 - .

02  few. 0.2 BAA " -
0.0 T ‘Im—\ 0-0 T T T T * 1
250 260 270 280 290 300 250 260 270 280 290 300
TIK TIK
7 1.0 T L od ° ..
1.0 . FLT ol .,sh# .
0.8 - L . '."S..‘ ".
0.6 - o ol 0.6 - R )

(0} v .’.’ . ié D : . ’ e °*
04 - ‘n.‘..;‘.. 04 - 1 "‘:.
02 = . r::. “0. 02 4 . ™
0.0 - 0.0 -~ CHR =

250 260 270 280 290 300 250 260 270 280 290 300
TIK TIK
10, . PYR 10 o i, -
. o .I i :'. e
0.8 - P g.z K
06 - 'n - se e . 9
D04 - "j";, . ®04 -
0.2 - R T 0.2 1 BBF
0.0 T T T T , 1 0-0 T T T T 1
250 260 270 280 290 300 250 260 270 280 290 300
TIK TIK

S16



Figure S1B PAH particulate mass fractions () as a function of temperature at Grenoble.
Data points which were subject to breakthrough were excluded; this only applied to PHE.
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Figure S1C PAH particulate mass fractions (©) as a function of temperature at Urla; PHE

was excluded due to analytical uncertainties
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S6 Model predictions
S6.1 ppLFER model predictions

Figure S2 Predicted versus experimental log Kp (M5 g'lpM) for Kosetice (n = 56), ppLFER
model based on organic aerosol from Dubendorf autumn (A) and Berlin winter (B) (see Table
S3). The predicted Kp values were corrected for the effect of ambient temperature using
enthalpy of vaporization for each compound. RMSE for (A): PHE: 2.33, FLT: 2.25, PYR:
2.44, BAA: 2.77, CHR: 2.12, BBF: 2.14. RMSE for (B): PHE: 2.01, FLT: 1.90, PYR: 2.04,
BAA: 2.33, CHR: 1.71, BBF: 1.69.
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Figure S3 Predicted versus experimental log Ke (Mm% g™pv) for Grenoble
(n = 114), multi-phase ppLFER model using measured fwsom (Phase A) and
1- fWSOM (Phase B)
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Table S5 Root mean square errors and percentage of data points predicted within
one order of magnitude accuracy (in parenthesis) for Grenoble dataset using a
range of soot specific surface areas (i.e. 3.60, 18.21, and 62.70 m* g%)

Dachs-Eisenreich Model ppLFER
3.60 18.21 62.70 3.60 18.21 62.70
PHE 1.02(63) 0.92(69) 0.75(83) 0.69 (85) 0.68(85) 0.66 (86)
FLT 1.01(57) 0.94(67) 0.80(82) 0.56 (96) 0.56 (96) 0.56 (96)
PYR 1.11(48) 1.02(57) 0.85(75) 0.59 (92) 0.59(91) 0.59 (91)
BAA 0.96 (63) 0.93(65) 0.84(73) 0.72(84) 0.72(84) 0.70(84)
CHR 0.70(84) 0.68(84) 0.66 (83) 0.71(83) 0.72(83) 0.72(83)
BBF 0.95(60) 0.90 (68) 0.80 (82) 0.50 (95) 0.49 (96) 0.49 (94)

ppLFER: poly-parameter linear free energy relationship; specific surface area of
18.21 m? g* is the geometric mean of 3.6 (wood soot), 8.2 (coal soot), 59.4
(traffic soot), and 62.7 (diesel soot) taken from Jonker and Koelmans®.
Regardless of the selected surface area, the predictions made with the ppLFER
model were superior to those with Dachs-Eisenreich model, with the exception of
CHR for which the models returned comparable results.
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S6.2 Multiphase ppLFER model predictions with substances other than PAHs

We tested the multi-phase ppLFER model for four polychlorinated dibenzofurans (PCDFs) from
50 gas-phase and PM samples collected in Kosetice between December 2011 and December
2013, as well as eight nitro- and oxy-PAHSs in samples from Grenoble collected between January
and December 2013. The calculations for both datasets were performed using estimated
Abraham solute descriptors from ACD/Absolv program,*® and the latter dataset is the subject of
a companion paper.** Figure S4 shows the predictions made for furans; the model predicted the
partitioning constants for 2,3,7,8-tetrachlorodibenzofuran, 1,2,3,7,8-pentachlorodibenzofuran,
2,3,4,7,8- pentachlorodibenzofuran, and 1,2,3,4,7,8- hexachlorodibenzofuran reasonably well
with RMSE of log Kp ranging from 0.30 to 0.66. As also noted by Tomaz et al.*, for oxy- and
nitro-PAHs, acenaphthenequinone, 9,10-anthraquinone, 9-phenanthrenecarboxaldehyde, 9-
nitroanthracene, and 9-nitrophenanthrene the model had made reasonably good predictions with
RMSE values ranging from 0.33 to 0.67, while the predictions for 3-nitrophenanthrene, 5-
nitroacenaphthene, and 6H-dibenzo[b,d]pyran-6-one were less accurate (RMSE: 0.82, 0.94, and
1.13, respectively).**

In addition to the abovementioned substance classes, the ppLFER model was tested on 16 mono-
aromatic compounds (i.e. methyl benzoate, benzyl alcohol, buthyl benzene, pentyl benzene,
hexyl benzene, 1,2 4-trimethylbenzene, 1,3,5,- trimethylbenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 1,4-dibromobenzene, 2 methyl
pyrazine, acetophenone, aniline, 2,6 dimethyl aniline) for which gas-particle partitioning
constants were reported by Arp et al.**. As can be seen from Figure S5, the model predicted the
observed Kp from Dibendorf autumn and Berlin winter samples within one order of magnitude

accuracy with RMSE of 0.62 and 0.52 log unit. Although the model showed some tendency to
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186

187

188

189

190

overestimate the Kp for Dubendorf and Berlin data, we found similar performance when we
applied the Finizio model to these datasets (RMSE: 0.61 and 0.49) (Figure S5). It is not clear to
us why both models showed such behavior for this dataset. The ppLFER model presented here
has to be tested for more classes of environmentally relevant organic chemicals; however, we
believe that it performs reasonably well for the non-ionic mono- and poly-aromatic compounds
discussed here, particularly when experimentally determined Abraham solute descriptors are

used.
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Figure S4 Predicted versus experimental log Kp (Mm% %'pm) for furans at
Kosetice (n = 50), multi-phase ppLFER model. RMSE for 2,3,7,8-TCDF: 0.30,
1,2,3,7,8-PeCDF: 0.49, 2,3,4,7,8-PeCDF: 0.39, 1,2,3,4,7,8-HxCDF: 0.66.
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Figure S5 Partitioning constants (m*; g™pm) predicted using multi-phase ppLFER
and Finizio models versus observed values for 16 mono-aromatic compounds from

Diibendorf autumn and Berlin winter samples reported by Arp et al.**
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S6.3 spLFER model predictions

Figure S6 Median c; (Pa cm) calculated using experimental
0, S, and p.° (T) at Kosetice
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Figure S7 Median PM surface concentrations (CMZurface CM air)
determined using PM number size distribution at KoSetice
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Table S6 Experimental c; for individual PAHs

Min. Max. Median  Mean SD
PHE 0.25 56.15 6.90 9.50 9.14
FLT 0.12 20.11 5.18 4.49 3.96
PYR 0.13 624.59 5.34 5.19 14.77
BAA 0.06 155.42 6.85 6.02 21.74
CHR 0.03 15.80 1.65 1.44 2.25
BBF 0.02 15.62 1.66 1.30 2.61
BKF 0.02 5.50 0.58 0.53 1.00
BAP 0.01 5.46 0.44 0.38 0.91
IPY 0.00 1.71 0.11 0.07 0.26
BPE 0.00 0.30 0.05 0.04 0.06
DHA 0.00 0.02 0.00 0.00 0.00

c; determined using experimental ©, PM surface concentrations
(S, see Fig. S7), and sub-cooled liquid vapor pressure, p.° (T);
phenanthrene (PHE), fluoranthene (FLT), pyrene (PYR),
benzo(a)anthracene (BAA), chrysene (CHR),
benzo(b)fluoranthene (BBF), benzo(k)fluoranthene (BKF),
benzo(a)pyrene (BAP), indeno(1,2,3-120 cd)pyrene (IPY),
benzo(g,h,i)perylene (BPE), dibenz(a,h)anthracene (DHA).

Figure S8 Predicted versus experimental log K, (m>,i; g™'pm) for
Kosetice (n = 150), Junge-Pankow model
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Figure S9 Predicted versus experimental log K, (M g™'pm), Finizio and Dachs-Eisenreich models; n =
46, 114, and 18 for Kosetice, Grenoble, and Urla, respectively
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Figure S10 Median contributions of absorption into
organic matter and adsorption onto soot for Dachs-
Eisenreich model
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