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This part includes: comparison of the different Log Korganic/water values modeled by different
models and proxies (Figure S1), chemical structure of water-insoluble organic matter TermB (Figure S2),
the modeled temperature dependence and salt effect of phase partitioning equilibrium constants (Figure
S3), modeled particle phase fraction of C10-C16 as a function of organic matter mass loadings (Figure
S4), comparison between the modeled particle phase fraction ranges and several observation results that
sampled particles prior to gas phase removal (Figure S5), a summary of the modeling results and literature
values for the thermodynamic parameters (Table S1), a summary of the sampling information of the
studies used for detailed phase partitioning analysis (Table S2), and a description of the reference chemical

composition and acidity of PM from the five representative studies (Section 1).
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Figure S1. Comparison of the different logKorganic/water values using different models and proxies.




Water-insoluble organic matter TermB

22 Figure S2. Chemical structure of the water-insoluble organic matter TermB as a proxy for particulate organic matter
23 used in the phase partitioning thermodynamic modeling.
24
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26 Figure S3. The ppLFER modeled temperature dependence and salt effect of the (a) Log Kary-octanoiwater and (b) Log
27 Kair/water values of C2-C8 PFCAs.
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Figure S4. Modeled particle phase fraction of the selected PFCAs (C10: PFDA, C12: PFDoA, C14: PFTeDA, and C16:
PFHxDA) with thermodynamic parameters calculated by ppLFER and SPARC (values listed in Table S4) under set
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scenarios (a) aerosol, strongly acidic, (b) fog, strongly acidic, (c) aerosol, weakly acidic, and (d) fog, weakly acidic.



Clean scenario: 10 pg/m’ H,O, 10 ug/m’ OM, pH-pKa=3
Haze scenario: 200 pg/m’ H.O, 30 ng/m’ OM, pH-pKa=6
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33 Figure S5. Comparison between the modeled possible ranges of particle phase fraction of C2-C8 PFCAs and several

34 observational results that sampled particles prior to gas phase removal ',
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36
37  Table S1. The summary of modeling results and selected literature values of the thermodynamic
38  parameters (Log Kow, Log Koa, and pKa) of C2-C8 PFCA:s.

TFA  PFPrA PFBA PFPeA PFHxA PFHpA PFOA

39
40

C2 C3 c4 Cs Cé c7 Cs8 Source
Log Kow
Model 0.286  0.794 1.822  2.543 3.333 4.108 4.884 ppLFER
Model 1.81 2.05 2.84 3.72 4.71 5.78 6.93 SPARC
Model 0344 2214 2944 3618 4318 5.038 5.684 COSMOTherm
Model 3.93 5.29 5.97 6.86 7.75 Yu, et al. >
Model 2.82 3.43 4.06 4.67 5.30 Wang, et al. ©
Experiment 1.05 3.19 3.99 4.40 4.67 Xiang, et al. ’
Log Koa
Model 3367 3519 3.429 3.591 3.862 4.137 4414 ppLFER
Model 4.40 4.84 6.01 6.81 7.26 7.62 7.91 SPARC
Model 5453 5687 5950  6.240 6.624 6.883 7.196  COSMOTherm
Model 6.04 6.33 6.63 6.92 7.23 Wang, et al. ©
Log Kaw
Model -3.01 -2.65 -1.53 -0.97 -0.45 0.04 0.54 ppLFER
Model -2.59 -2.79 -3.17 -3.09 -2.55 -1.84 -0.98 SPARC
Model -5.38 -3.53 -3.02 -2.61 2.27 -1.77 -1.41  COSMOtherm
Model 0.30 0.86 1.43 2.00 2.57 QSAR®
pKa
Model 1.14 0.1 0.05 -0.1 -0.17 -0.20 -0.21 SPARC
Model 0.05 0.38 0.37 0.40 0.42 0.47 0.50  COSMOTherm
Model 0.85 0.81 0.84 0.82 0.90 Wang, et al. ©
Experiment  0.57 0.48 0.39 0.57 0.84 Moroi, et al. ?
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42 Table S2. The summary of the sampling information of the studies cited in Figure 2.

Study source Sampling location = Sampling date Sampling method Particle size
Hu et al. 2013 '° Beijing, China 2012.04 ~2012.10 Annular denuder + quartz filter PM3 s
Wu et al. 2019 ! Beijing, China 2013.06~2013.11 Annular denuder + quartz filter PM3 s

1 Annular denuder + glass fiber filter + sorbent
Abhrens et al. 2011 Toronto. Canada  2010.11~20110.12 ) PM3 s
impregnated filters
Guelph and
Martin et al. 2003 '3 P 2020.01~2020.12 Amnular denuder + quartz filter PMio
Toronto, Canada

Wu et al. 2014 ' Beijing, China 2012.05~2013.04 Amnular denuder + quartz filter PM> s
Zhang et al. 2018 15 Beijing, China 2013.04~2016.04 Amnular denuder + quartz filter PM> s

Tian et al. 2018 !¢ Tianjin, China 2016.05~2016.06 Passive sampler + dry deposition sampler TSP

43
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Section 1: Reference of the chemical composition and acidity of the PM from the five listed studies
in Figure 3.

The reference chemical composition and acidity for the PM sampled along with PFCAs in the five
studies shown in Figure 3 are obtained from reported literature values and include contributions from
secondary inorganic ions (NH4", NOs", SO4>), non-volatile cations (Na®, K*, Ca?*, Mg?"), and organic
carbon to the measured PM mass loadings for a given size range of sampled aerosol. In detail, the chemical
composition from Zhao, et al. 7, Park, et al. '*, Zhang, et al. !° are chosen to be reasonable representations
of the aerosol chemical composition for the PFCA measurements of Wu, et al. . Similarly, Xiang, et al.

20 and Zhang, et al. ¥

are considered representative descriptions of the chemical composition and pH
values for Hu, et al. '°. Finally, Ni, et al. 21 and Meng, et al. 22 are used to infer the PM chemical
composition for the PFCA measurements reported in Tian, et al. '®. The chemical composition used for
Martin, et al. '* (sampled in Guelph, Ontario) and Ahrens, et al. '? (sampled in Toronto, Ontario) were
obtained from the PMio and PM> s components measured in Etobicoke (60 km east side of Guelph) and

downtown regions of Toronto provided by Canadian Government supported NAPS database (https://data-

donnees.ec.gc.ca/data/?lang=en), respectively. The pH values for the aerosol water are calculated by E-

AIM 1V with the input of water-soluble inorganic ions and the average meteorological parameters. The
details used here for the pH calculations are consistent with that described in Tao and Murphy . A

summary of the used parameters is listed in Table S3.

Table S3. The summary of the parameters used to calculate reference modeled Log 1/Kp ranges
shown in Figure 3.

Citedstudy PMugm?®) TECC) RH(%) SIH(%)*® OM (%) pH®

Martin et al. 24.6 18 71 33 33 5
Wu et al. 62.4 22.4 55 37 25 4.3
Hu et al. 63.4 21.3 57 35 51 4.3
Tian et al. 200 22.5 68 27 20 6.5

Abhrens et al. 9.5 1.6 78 51 25 3

a. Percentage of mass loadings of secondary inorganic ions (SII) to the total PM mass loadings.

b. Percentage of mass loadings of organic matter (OM) to the total PM mass loadings.

c. The pH values are calculated with either E-AIM III ?* or E-AIM 1V 2° thermodynamic model
(http://www.aim.env.uea.ac.uk/aim/aim.php).




71  Table S4. The summary of modeling results of the thermodynamic parameters (Log Kow, Log Koa,
72 and Log Kaw) of C9-C18 PFCAs.
PFNA PFDA PFUnA PFDoA PFTeDA PFHxDA PFOcDA

c9 C10 Cn  Cc12 C14 C16 C18 Source
Log Kow
Model 566 645 722 8.00 9.56 11.12 12.68 ppLFER
Model 814 935 1065 1203 1491 17.61 2051 SPARC
Log Koa
Model 469 496 523 5.51 6.05 6.60 7.16 ppLFER
Model 814 824 831 8.33 8.29 8.13 7.85 SPARC
Log Kaw
Model 103 155 204 3.6 3.55 4.56 5.55 ppLFER
Model  -0002 111 234  3.70 6.62 9.48 12.66 SPARC
73
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