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Figure S1. (a) Comparison of the campaign-average mass-weighted 10g10Csat (T) values using the modified Li et al.

(2016) parametrization method (Daumit et al., 2013;Isaacman-VanWertz and Aumont, 2021) and the Donahue et al.

(2011) method. (b) Comparison of the difference of campaign-average mass-weighted log10Csa: (T) values using the

modified Li et al. (2016) parametrization method (Daumit et al., 2013;lsaacman-VanWertz and Aumont, 2021) and

the Donahue et al. (2011) method with the mass-weighted number of oxygen atoms (nO). (c) Comparison of the

campaign-average mass-weighted 10g:10Csa Values and sumTmax Values for different locations and seasons (only datasets

where the exact same FIGAERO setup was used), with mass-weighted 10g10Csa (298 K) in red and mass-weighted

log10Csat (T) in purple; the colored lines are the fit lines for the corresponding markers.
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Figure S2. Mass contributions of CHO and CHON compounds to total CHOX compounds as a function of the number
40  of carbon atoms for MCC-t (a), MCC-d (b), REL (c), RAB (d), RHT (e), UST-s (f), UST-w (g), UKA-s (h), UKA-w
(i), and UDL ().
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Figure S3. Volatility distribution for MCC-t (a), MCC-d (b), REL (c), RAB (d), RHT (e), UST-s (f), UST-w (g), UKA-
s (h), UKA-w (i), and UDL (j) with the modified Li et al. (2016) parameterization method (Daumit et al.,
45 2013;lsaacman-VanWertz and Aumont, 2021).
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Figure S4. Comparison between ambient temperature (T) and campaign-average contribution (%) of different volatility
groups resulting from VBS calculations to total organics (colored in bars) and campaign-average mass weighted
l0g10Csat (T) values (in black markers) for different campaigns with the modified Li et al. (2016) parameterization
method (Daumit et al., 2013;Isaacman-VanWertz and Aumont, 2021) (same as Figure 2). Compounds more volatile
than IVOC with Cg higher than 1055 pg m ™2 (labelled as “others™) contributed negligibly (0.8-2.9 %).
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Figure S5. Correlations of campaign-average mass weighted 10g10Csat Values vs. other parameters. Pearson’s R values
including and excluding UDL (Dehli, India) data point for eBC, Org, and PM_s are in gray bars and red bars,
respectively, due to their extremely high levels at UDL (see Table S1). Org and PM. s data were total non-refractory
mass concentration from a high-resolution time-of-flight aerosol mass spectrometer (HR-ToF-AMS, Aerodyne
Research Inc.) or an aerosol chemical speciation monitor (ACSM, Aerodyne Research Inc.).
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60  Figure S6. Campaign-average sum thermograms of CHOX compounds for MCC-t (a), MCC-d (b), REL (c), RAB (d),
RHT (e), UST-s (), UST-w (g), UKA-s (h), UKA-w (i), and UDL (j). Dashed blue lines represent +1 standard deviation

and dashed black lines indicate the sumTmax Values.
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Figure S7. Thermograms of C¢H100s compound during the whole campaign in winter Stuttgart (UST-w).
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Figure S8. Campaign-average Tmax values for CsH1204 (a), CsH100s (b), CsH100s (€), CsH120s (d), C10H1sNO7 (€), and
C17H240¢ () vs. the corresponding campaign-average sumTmax values.
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Figure S9. Correlations of campaign-average sumTmax vValues vs. other parameters. Org and PM_ 5 data were total non-
refractory mass concentration from a high-resolution time-of-flight aerosol mass spectrometer (HR-ToF-AMS,
Aerodyne Research Inc.) or an aerosol chemical speciation monitor (ACSM, Aerodyne Research Inc.). The negative
correlation with SO, (Pearson’s R: -0.67) could be artificial as SO» would not react/condense directly onto aerosol
particles and also less SO, data points were available for this correlation (see also Table S1). Levels of sulfur-containing

organics (CHOS and CHONS) and non-refractory particulate sulfate show no correlations with sumTmax values as well.
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Figure S10. Overview of the comparison of the average Csa (T) (i.e, molecular composition-derived volatility) with
the sumTmax (i.€., thermal desorption-derived volatility) for different locations and seasons (Mountain sites in triangles,

Rural sites in circles, and Urban sites in squares).
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