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Here we present details of the input parameters used in the box model simulations (Section S1) and

some results (Section S2). All figures and tables are given in the Appendix.

S1. Model input parameters - size distribution, vapour pressures, modal composition mass

fractions in the nucleation and Aitken modes, gas-phase ambient concentrations.

The initial size distribution is based on the measurements of Dall'Osto et al. (2011) and it is plotted
in Figure 1-S. This ultrafine size resolved distribution represents the typical street canyon size
distribution found next to a traffic site in Marylebone road in London (UK). The distribution has a
well defined nucleation mode (particles with a diameter around or less than 30 nm) with a peak
number concentration at ~ 23 - 24 nm. The Aitken mode (particles with diameter between 30 and
100 nm) is seen as a shoulder attached to the nucleation mode with a centre between 50 - 60 nm.
Dall'Osto et al. (2011) show that the observed size distribution is subject to a major transformation
caused by extensive evaporation of volatile material from the particles. The diameter of the
nucleation mode particles decreased during the transport of the particles between the street canyon
and the nearby city park over a distance of about 665m, as shown in Figure 1-S in the Appendix.
The nucleation-mode peak diameter, Dpgnue, corresponding to the highest number concentration in
the nucleation mode, was found at around 8 — 9 nm. In our study, we aim to put forward a realistic
set of compositions and thermodynamic properties that could explain this diameter decrease as seen
in the observations. Chemical analyses during the observations are missing; however, there are
some laboratory data pointing to the nature of organics that participate in the composition from
emitted particles collected from an engine testbed (Alam et al., 2016). Figure 2-S shows the
normalised mass concentration per compound in the range [CisHs4:C3:Hes] for a given size class.
Particles in the Nucleation and Aitken modes consist of about 10% and higher contribution from

compounds in the range CysHs,-CaoHgo.
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In our modelling study the UFP size-resolved mass composition per mode (eq. 1) is initialised as
follows. The mass of a particle, My, per size bin i and compound ; in the range [CisH34:C3:Hes] is
expressed as (eq. 1)

i=1,..., 15 — number of size bins
j=1,..., 18 —indices [1-17] correspond to surrogate n-alkane compounds in the range C,¢Hs4 —
Cs,Hes; index 18 refers to the involatile core

k=1, 2 - particle mode, where 1 = Nucleation mode, 2 = Aitken mode

Dp; — particle diameter per size bin i, m

M,; — size resolved mass per size bin i and per compound j, kg m?
p = 1000 kg m?, particle density, held constant to avoid introducing highly uncertain parameters for
density of involatile core.
Xji — fraction of mass in a particle in mode k per compound j

r=3.14

and

N, =n(Dp), ADp
in which n(Dp) is the differential size distribution and Ny is the number of particles per bin width

ADp, [# m™]. The number log-normal size distribution (eq. 2) is given as follows:

N, >

27r)Dpl.ln (agk)

In (Dpl./ ngk)

In (O'gk)

exp|—0.5

n (Dp)[-k= \/(

(eq. 2)

N, =3.0x10"and 1.8x10" (# m™) are the total number concentrations in the Nucleation and Aitken
mode, respectively

Dpg= 23 and 65 nm are the geometric mean diameter in the Nucleation and Aitken mode,



62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

respectively
ou = 1.6 1s the geometric standard deviation for both modes
The fraction of mass Xj of each particle in a mode & per compound SVOC in the range CcHzs-

CsHgsis calculated (eq. 3) as follows:

f (x‘m o )
_ J J 2~ modal ( )
X =3 XX =S,

2 (xj‘mj,amoda,)

Jj=l1

(eq. 3)
where f{x;|m;,Gm0a) is the modal composition in the form of a Gaussian distribution (eq. 4), xx; is
SVOC composition given by the Gaussian parameterisation (eq. 5), and sf; is the solid involatile

fraction per mode £:

277: o O-madal

1 (e, =m,)Y
f(xj‘m_/,amodal)Z—exp —05(#j
modal

(eq.4)

_ U f(xj‘mj’o-modal) _1
xxjk—z 17 -

j=l
> (xj‘mj ’ Umoda/)

Jj=1

(eq.5)

Omodar = 1,..., 5 — standard deviation of modal composition
x;=1, ..., 17 —number assigned to the SVOC compound

m; =1, ..., 17 — modal composition compound for each SVOC in the range C;sH34-C3:Hge

In this study the role of an involatile core (sf;) is evaluated, too, by considering an involatile core to

be 1%, 5% and 10% of the mass in a particle in the Nucleation mode (k£ = 1). Input modal
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composition mass fractions in the nucleation mode and composition standard deviation are
presented in the Appendix in Table 1-S, 2-S and 3-S for involatile core of 1%, 5% and 10%,
respectively. The involatile core in the Aitken mode is 90% and the input modal composition mass

fractions are given in Table 4-S in the Appendix.

Input vapour pressure parameterisations are given in Table 5-S. A-a, B-c and Co are used in this
study to represent the uncertainties in the vapour pressure and evaluate the overall effect on the
evaporative shrinkage of the nucleation mode particle diameter. Figure 3-S shows the ratio of
vapour pressure between 298 K and 273 K for A-a, B-c and Co vapour pressure parameterisations
and n-alkane compounds in the range C,cH34-C3:Hge. The ratio for B-c and Co vapour pressure
parameterisations is within an order of magnitude for compounds in the range CsHs4-C,sHs,,
however, it increases two to three orders of magnitude for higher molecular weight compounds. The
ratio for A-a vapour pressure parameterisation is within an order of magnitude for compounds in the
range C;¢H34-C,1Hus, and increases substantially for the remaining compounds. This would imply
that for the selected timescale of 100 s there will be a shift in the threshold modal compositions to
lower carbon-number compounds in comparison with the threshold modal compositions discussed
in this study. The temperature dependence on evaporation is not considered further in this study but
should be borne in mind. The effect of changing the mass accommodation coefficient is discussed in

section 3.4 of the main text.

The initial gas-phase concentrations for the n-alkanes in the range C,sH34-Cs,Hee (Table 6-S) are as
for the study in Nikolova et al. (2016) and are based on the roadside atmospheric measurements of

Harrad et al. (2003).

S2. Results

Figure 4-S and Figure 5-S show the nucleation mode peak diameter D, after 100 s using the
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vapour pressure parameterisations following Myrdal-Yalkowsky et al (1997, B-c) and Nannoolal et
al (2008, A-a), respectively. The nucleation mode particles consist of initial 1% non-volatile
material. The threshold modal composition value changes from C,;Hss for the B-c parameterisation

(Figure 4-S) to C,,Hys for A-a (Figure 5-S).

Figure 6-S shows the relative difference of the Dy between the highest (B-c) and lowest (A-a)
vapour pressure parameterisations evaluated at 1 s, 10 s, 50 s and 100 s. Overall the largest
difference is propagating to higher standard deviation sigma when simulation time increases as well
as moving towards higher carbon-number modal compositions. In other words the relative
differences become larger with time, pointing back to the huge differences in vapour pressure
parameterisations between B-C and A-a. The choice of a particular vapour pressure dataset changes
the range of carbon numbers by 2 in the first 10 seconds for which the highest relative difference is
simulated. The 1-s relative difference is the highest for sigma 1 and modal compositions C;oHao-
C,1Has. The 10-s highest relative difference has shifted to modal compositions C,;Has-Co3Has and
sigma = 1, 2. Higher relative differences (50% and more) are also simulated at sigma = 3. The 100-s
relative difference is the highest for modal compositions C,,Hu4-C,4Hso and sigma = 1, 2, 3, but also

relative differences of around 50% are simulated for sigma = 5.

Figure 7-S shows the 100-s effective involatile core’ for the nucleation mode particles. Results are
shown at 1%, 5% and 10% initial non-volatile material in the nucleation mode particles, modal
compositions C,sHs4 and C;,Hes and for various composition standard deviations, sigma. Vapour
pressure parameterisations follow Myrdal and Yalkowski (1997; B-c in Table 1-S) and Nannoolal et
al. (2008; A-a in Table 1-S). Figure 5-S presents the sensitivity to the non-volatile core in the
nucleation mode for modal compositions CHso and Cs,Hge evaluated for B-c and A-a vapour
pressure parameterisations. The 100-s effective involatile core for modal composition C,Hs, and B-

¢ vapour pressure parameterisation increases when the non-volatile core increases. This is simulated
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for an increasing o too, due the increasing number of lower volatility components that are added
into the particle composition. The 100-s effective involatile core for modal compositions C»sHs (for
A-a vapour pressure) and C;,Hes (for A-a and B-c vapour pressures) shows an opposite trend with
respect to sigma, i.e., the 100-s effective involatile core decreases due to the increasing number of

higher volatility components added into the particle composition.

Figure 8-S shows the nucleation mode peak diameter Dy, after 100 s for different values of the

mass accommodation coefficient (o), modal composition, and composition standard deviation (0),
using the vapour pressure parameterisations following Myrdal-Yalkowsky et al (1997, B-c) and
Nannoolal et al (2008, A-a), respectively. The nucleation mode particles consist of initial 1% non-

volatile material and modal composition CHso and Cs:Haes, 1.€. less volatile compositions that
shown in Figure 8 of the main text. A wide range of Dy can result from different values of o and

o for a modal composition of C24H50 and the B-c vapour pressure parameterisation (see main text

Figure 3 for vapour pressure nomenclature). For the other combinations of modal composition and

vapour pressure parameterisation shown, the choice of o has little effect on the model results.
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208 Figure 2-S. Laboratory particulate mass fractions of n-alkanes C,H 3,12, where n=[16:32] for

209 selected particulate diameter range [<10:100 nm]. Figure plotted based on the data presented in
210 Alam et al. (2016).
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Figure 4-S. Nucleation mode peak diameter Dp [nm] at 100 s of simulation depending on the modal
composition and the composition standard deviation. The initial nucleation mode peak diameter is
at 23 nm (not shown on the figure). Vapour pressure data follows Myrdal Yalkowsky et al. (1997, B-
¢). Initial nucleation mode particle involatile core is 1%.
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Figure 5-S. Nucleation mode peak diameter Dp [nm] at 100 s of simulation depending on the modal
composition and the composition standard deviation. The initial nucleation mode peak diameter is
at 23 nm (not shown on the figure). Vapour pressure data follows Nannoolal et al. (2008, A-a).
Initial nucleation mode particle involatile core is 1%.
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Figure 7-S. Nucleation mode peak diameter Dp [nm] after 100s: the ‘100-s effective involatile core’
for the nucleation mode. Results are shown at 1%, 5% and 10% initial non-volatile material in the
nucleation mode particles, modal compositions C>,Hs (left) and Cs:Hygs (right) and for various
composition standard deviations, sigma. Vapour pressure parameterisation follows Myrdal and
Yalkowski (1997, B-c in Table 1-S) and Nannoolal et al. (2008, A-a in Table 1-S).
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Figure 8-S. Nucleation mode peak diameter Dp [nm] at 100 s of simulation depending on the mass
accommodation coefficient, the vapour pressure parameterisation, and the composition standard
deviation. Results are shown at accommodation coefficients of 0.01, 0.1 and 1.0, modal
compositions Cr.Hs (left) and Cs:Hes (right) and for various composition standard deviations,
sigma. Vapour pressure parameterisation follows Myrdal and Yalkowski (1997, B-c in Table 1-S)

and Nannoolal et al. (2008; A-a in Table 1-S).



[ modal composition

1 Gy CHg  CHy  CH, CH, GCH, CH, CiH, GCHy, CH, CiHy, GCHy GCHy CiHy CHe GH,  CoHy
5.65E-01 254E-01 5.37E-02 4.39E-03 1.32E-04 1.47E-06 6.02E-09 9.04E-12 5.00E-15 1.02E-18 7.62E-23 2.10E-27 2.12E-32 7.92E-38 1.09E-43 582E-50 1.45E-56
3.42E-01 4.20E-01 241E-01 535E-02 4.39E-03 1.32E-04 1.47E-06 6.02E-09 9.04E-12 5.00E-15 1.02E-18 7.62E-23 2.10E-27 2.13E-32 7.96E-38 1.15E-43 7.83E-50
7.64E-02 2.54E-01 3.97E-01 240E-01 535E-02 4.39E-03 1.32E-04 1.47E-06 6.02E-09 9.04E-12 5.00E-15 1.02E-18 7.62E-23 2.10E-27 2.13E-32 8.41E-38 1.55E-43
6.27E-03 5.68E-02 241E-01 3.95E-01 240E-01 5.35E-02 4.39E-03 1.32E-04 147E-06 6.02E-09 9.04E-12 5.00E-15 1.02E-18 7.62E-23 2.11E-27 2.26E-32 1.13E-37
1.89E-04 4.66E-03 5.37E-02 240E-01 3.95E-01 240E-01 5.35E-02 4.39E-03 1.32E-04 1.47E-06 6.02E-09 9.04E-12 5.00E-15 1.02E-18 7.65E-23 2.23E-27 3.04E-32
2.10E-06 1.41E-04 4.41E-03 5.35E-02 240E-01 3.95E-01 240E-01 5.35E-02 4.39E-03 1.32E-04 147E-06 6.02E-09 9.04E-12 5.00E-15 1.02E-18 8.09E-23 3.00E-27
8.60E-09 1.56E-06 1.33E-04 4.39E-03 5.35E-02 240E-01 3.95E-01 240E-01 535E-02 4.39E-03 1.32E-04 1.47E-06 6.02E-09 9.04E-12 5.02E-15 1.08E-18 1.09E-22
1.29E-11  6.39E-09 1.48E-06 1.33E-04 4.39E-03 5.35E-02 240E-01 3.95E-01 240E-01 535E-02 4.39E-03 1.32E-04 1.47E-06 6.02E-09 9.08E-12 5.31E-15 1.45E-18
7.15E-15 9.61E-12 6.04E-09 1.47E-06 1.32E-04 4.39E-03 5.35E-02 240E-01 3.95E-01 240E-01 535E-02 4.39E-03 1.32E-04 1.47E-06 6.04E-09 9.61E-12 7.15E-15
145E-18 5.31E-15 9.08E-12 6.02E-09 1.47E-06 1.32E-04 4.39E-03 535E-02 240E-01 3.95E-01 240E-01 535E-02 4.39E-03 1.33E-04 148E-06 6.39E-09 1.29E-11
1.09E-22 1.08E-18 5.02E-15 9.04E-12 6.02E-09 1.47E-06 1.32E-04 4.39E-03 5.35E-02 240E-01 3.95E-01 240E-01 5.35E-02 4.39E-03 1.33E-04 1.56E-06 8.60E-09
3.00E-27 8.09E-23 1.02E-18 5.00E-15 9.04E-12 6.02E-09 1.47E-06 1.32E-04 4.39E-03 5.35E-02 240E-01 3.95E-01 240E-01 5.35E-02 4.41E-03 1.41E-04 2.10E-06
3.04E-32 2.23E27 7.65E-23 1.02E-18 5.00E-15 9.04E-12 6.02E-09 1.47E-06 1.32E-04 4.39E-03 5.35E-02 2.40E-01 3.95E-01 240E-01 537E-02 4.66E-03 1.89E-04
1.13E-37 2.26E-32 2.11E-27 7.62E-23 1.02E-18 5.00E-15 9.04E-12 6.02E-09 147E-06 1.32E-04 4.39E-03 535E-02 240E-01 395E-01 241E-01 5.68E-02 6.27E-03
1.55E-43 8.41E-38 2.13E-32 210E-27 7.62E-23 1.02E-18 5.00E-15 9.04E-12 6.02E-09 1.47E-06 1.32E-04 4.39E-03 5.35E-02 240E-01 3.97E-01 254E-01 7.64E-02
7.83E-50 1.15E-43 7.96E-38 2.13E-32 210E-27 7.62E-23 1.02E-18 5.00E-15 9.04E-12 6.02E-09 1.47E-06 1.32E-04 4.39E-03 5.35E-02 241E-01 4.20E-01 3.42E-01
1.45E-56 5.82E-50 1.09E-43 7.92E-38 2.12E-32 210E-27 7.62E-23 1.02E-18 5.00E-15 9.04E-12 6.02E-09 147E-06 1.32E-04 4.39E-03 5.37E-02 254E-01 5.65E-01

2 CH, CH, CH, CH, GCH, CH, ChH, GCH, CH, GCH, CH, CH, GCH, CH, CH, CiHi C.Hy
320E-01 225E-01 1.34E-01 667E-02 270E-02 870E-03 219E-03 4.32E-04 662E-05 7.91E-06 7.36E-07 535E-08 3.04E-09 1.37E-10 504E-12 1.556-13 417E-15
291E-01 255E-01 1.94E-01 125E-01 6.49E-02 268E-02 8.68E-03 219E-03 4.32E-04 6.63E-05 7.92E-06 7.38E-07 539E-08 3.13E-09 147E-10 583E-12 201E-13
200E-01 225E-01 220E-01 181E-01 121E-01 6.43E02 267E-02 8.68E-03 219E-03 432E-04 6.63E-05 7.93E-06 7.44E-07 5.54E-08 3.35E-09 1.70E-10 7.54E-12
1.07E-01 1.54E-01 1.94E-01 205E-01 1.76E-01 120E-01 6.41E02 267E-02 B8.68E-03 219E03 432E-04 6.64E-05 8.00E-06 7.65E-07 5.94E-08 3.88E-09 220E-10
446E-02 826E-02 1.34E-01 181E-01 200E-01 1.75E-01 1.20E-01 6.41E-02 267E-02 868E-03 219E-03 4.33E-04 6.70E-05 8.23E-06 821E-07 6.87E-08 5.01E-09
145E-02 345602 7.15E-02 1.25E-01 1.76E-01 198E-01 1.74E-01 1.20E-01 641E-02 267E-02 868E-03 220E-03 4.37E-04 6.89E-05 8.82E-06 9.49E-07 8.89E-08
366E-03 1.12E-02 298E-02 667E-02 1.21E-01 1.75E-01 1.98E-01 1.74E-01 1.20E-01 6.41E-02 267E-02 870E-03 222E-03 449E-04 7.39E-05 1.02E-05 1.23E-06
7.20E-04 283E-03 9.68E-03 278E-02 6.49E-02 1.20E-01 174E-01 1.97E-01 174E-01 120E-01 641E-02 268E-02 B878E-03 228E-03 4.82E-04 B854E-05 1.32E-05
1.10E-04 557E-04 245E-03 9.02E-03 270E-02 643E-02 1.20E-01 1.74E-01 1.97E-01 1.74E01 120E-01 643E-02 270E-02 002E-03 245E-03 557E-04 1.10E-04
1.32E-05 854E-05 4.82E-04 228E-03 878E-03 268E-02 6.41E-02 1.20E-01 1.74E-01 1.97E-01 174E-01 1.20E-01 6.49E-02 278E-02 9.68E-03 2.83E-03 7.20E-04
1.23E-06 1.02E-05 7.39E-05 4.49E-04 222E-03 B870E-03 267E-02 6.41E-02 1.20E-01 1.74E-01 198E-01 1.75E-01 121E-01 667E-02 298E-02 1.12E-02 3.66E-03
889E-08 049E-07 8.82E-06 6.89E-05 4.37E-04 220E-03 868E-03 267E-02 6.41E02 120E-01 1.74E-01 198E-01 1.76E-01 1.25E-01 7.15E-02 3.45E-02 1.45E-02
501E-09 6.87E-08 8.21E07 823E-06 6.70E-05 4.33E-04 2.19E-03 8.68E-03 267E-02 6.41E-02 1.20E-01 1.75E-01 200E-01 1.81E-01 1.34E-01 B8.26E-02 4.46E-02
220E-10 3.88E-09 5.94E-08 7.65E-07 B.00E-06 6.64E-05 4.32E-04 219E-03 8.68E-03 267E-02 641E-02 120E-01 1.76E-01 205E-01 194E-01 1.54E-01 1.07E-01
7.54E-12 1.70E-10 3.35E-09 554E-08 7.44E-07 7.93E-06 6.63E-05 4.32E-04 2.19E-03 8.68E-03 267E-02 6.43E-02 121E-01 1.81E-01 220E-01 225E-01 2.00E-01
201E-13 583E-12 1.47E-10 3.13E-09 539E-08 7.38E-07 7.92E-06 6.63E-05 4.32E-04 219E-03 8.68E-03 268E-02 6.49E-02 1.25E-01 1.94E-01 255E-01 2.91E-01
417E-15 155E-13 5.04E-12 1.37E-10 3.04E-09 5.35E-08 7.36E-07 7.91E-06 6.62E05 4.32E-04 219E-03 870E-03 270E-02 6.67E-02 1.34E-01 225E-01 3.29E-01

3 CH, GCH, CH, CH, CH, CH, ChH, CH, CH, GCH, CH, CH, CH, CH, CH, CH, C.Hy
232601 1.80E-01 1.32E-01 QO08E-02 579E-02 3.39E-02 1.81E-02 8.71E-03 378E-03 147E-03 517E-04 164E-04 4.73E-05 1.25E-05 3.08E-06 7.09E-07 1.55E-07
220E-01 190E-01 1.56E-01 120E-01 855E-02 5.60E-02 3.33E-02 1.79E-02 8.69E-03 3.79E-03 148E-03 526E-04 170E-04 502E-05 1.38E-05 3.55E-06 8.66E-07
1.86E-01 1.80E-01 1.65E-01 142E-01 1.13E-01 B826E-02 549E-02 331E-02 1.79E-02 871E03 3.82E-03 1.51E-03 545604 1.80E-04 553E-05 1.59E-05 4.34E-06
141E-01 1.52E-01 156E-01 1.50E-01 1.33E-01 1.09E-01 B811E-02 545E-02 3.30E-02 1.79E-02 B8.78E-03 3.89E-03 157E-03 5.79E-04 1.98E-04 6.38E-05 1.94E-05
955E-02 1.15E-01 1.32E-01 142E-01 1.41E-01 1.29E-01 1.07E-01 8.04E-02 544E-02 331E-02 1.81E-02 8.95E-03 4.03E-03 1.66E-03 6.37E-04 229E-04 7.80E-05
579E-02 7.82E-02 1.00E-01 120E-01 1.33E-01 1.36E-01 1.26E-01 1.06E-01 802E-02 545E-02 3.33E-02 1.84E-02 9.26E-03 4.28E-03 1.83E-03 7.35E-04 2.80E-04
315E-02 4.74E-02 6.78E02 908E-02 1.13E-01 1.29E-01 1.34E-01 1.25E-01 1.06E-01 8.04E-02 549E-02 3.39E-02 191E-02 9.84E-03 471E-03 211E-03 8.98E-04
1.53E-02 257E-02 4.11E-02 6.15E-02 8.55E-02 1.09E-01 1.26E01 1.33E-01 1.25E-01 1.06E-01 811E-02 560E-02 3.51E-02 203E-02 1.08E-02 5.43E-03 258E-03
6.64E-03 125E-02 223E-02 373E-02 579E-02 826E-02 1.07E-01 1.25E-01 1.32E-01 1.25E-01 1.07E-01 826E-02 579E-02 3.73E-02 223E-02 1.25E-02 6.64E-03
258E-03 543E-03 1.08E-02 203E-02 351E-02 560E-02 811E-02 1.06E-01 1.25E-01 1.33E-01 1.26E-01 109E-01 B855E-02 6.15E-02 4.11E-02 257E-02 1.53E-02
898E-04 211E-03 4.71E-03 9.84E-03 191E-02 3.30E-02 549E-02 B8.04E-02 106E-01 1.25E-01 1.34E-01 1.29E-01 1.13E-01 9.08E-02 6.78E-02 4.74E-02 3.15E-02
280E-04 7.35E-04 1.83E03 4.28E-03 9.26E-03 1.84E-02 3.33E-02 545E-02 802E-02 1.06E-01 1.26E-01 1.36E-01 1.33E-01 1.20E-01 1.00E-01 7.82E-02 5.79E-02
7.80E-05 220E-04 6.37E-04 166E-03 4.03E-03 895E-03 1.81E-02 3.31E-02 544E-02 8.04E-02 1.07E-01 129E-01 141E-01 142E-01 1.32E-01 1.15E-01 9.55E-02
1.94E05 6.38E-05 198E-04 579E-04 157E-03 389E-03 878E-03 1.79E-02 3.30E-02 545602 811E-02 1.09E-01 1.33E-01 150E-01 1.56E-01 1.52E-01 1.41E-01
434E-06 159E-05 5.53E-05 1.80E-04 545E-04 1.51E-03 3.82E-03 871E-03 179E-02 331E-02 549E-02 826E-02 1.13E-01 142E-01 165E-01 1.80E-01 1.86E-01
866E-07 3.55E-06 1.38E-05 5.02E-05 1.70E-04 5.26E-04 1.48E-03 3.79E-03 8.69E-03 1.79E-02 3.33E-02 560E-02 B855E-02 1.20E-01 1.56E-01 1.90E-01 2.20E-01
1.55E-07 7.09E07 3.08E-06 1.25E-05 473E-05 164E-04 517E-04 147E-03 3.78E-03 871E03 1.81E-02 3.39E-02 579E-02 9.08E-02 1.32E-01 1.80E-01 232E-01

4 CigHy, CiHy CigHyy CigHy CoHe CyH., CoHe CyHiy CoHy CyHy CyHsy CyHy, CoHsy CHey CyHe CyiHe, CyHe
1.80E-01 1.48E-01 1.19E-01 9.21E-02 6.89E-02 4.95E-02 3.40E-02 2.22E-02 1.38E-02 8.17E-03 4.60E-03 246E-03 1.26E-03 6.20E-04 2.94E-04 1.35E-04 6.02E-05
1.74E-01 1.53E-01 1.30E-01 1.08E-01 8.57E-02 6.55E-02 4.79E-02 3.33E-02 2.21E-02 1.39E-02 832E-03 4.75E-03 2.59E-03 1.36E-03 6.84E-04 3.34E-04 1.59E-04
1.58E-01 1.48E-01 1.34E-01 1.18E-01 1.00E-01 815E-02 6.34E-02 4.70E-02 3.32E-02 222E-02 1.42E-02 8.59E-03 4.99E-03 278E-03 1.49E-03 7.77E-04 3.93E-04
1.36E-01 1.35E-01 1.30E-01 1.22E-01 1.10E-01 9.53E-02 7.89E-02 6.23E-02 4.68E-02 3.33E-02 2.26E-02 146E-02 9.03E-03 5.36E-03 3.06E-03 1.70E-03 9.13E-04
1.09E-01 1.15E-01 1.19E-01 1.18E-01 1.14E-01 1.05E-01 9.23E-02 7.75E-02 6.19E-02 4.70E-02 3.40E-02 234E-02 1.54E-02 9.70E-03 5.91E-03 3.48E-03 1.99E-03
8.22E-02 9.26E-02 1.01E-01 1.08E-01 1.10E-01 1.08E-01 1.01E-01 9.06E-02 7.71E-02 6.23E-02 4.79E-02 3.51E-02 246E-02 1.65E-02 1.07E-02 6.71E-03 4.09E-03
5.83E-02 6.99E-02 8.15E-02 9.21E-02 1.00E-01 1.05E-01 1.05E-01 9.96E-02 9.01E-02 7.75E-02 6.34E-02 4.95E-02 3.69E-02 2.64E-02 1.82E-02 1.22E-02 7.89E-03
3.88E-02 4.96E-02 6.16E-02 7.40E-02 8.57E-02 9.53E-02 1.01E-01 1.03E-01 9.90E-02 9.06E-02 7.89E-02 6.55E-02 5.20E-02 3.96E-02 291E-02 2.07E-02 1.43E-02
243E-02 3.30E-02 4.36E-02 5.58E-02 6.89E-02 8.15E-02 9.23E-02 9.96E-02 1.02E-01 9.96E-02 9.23E-02 8.15E-02 6.89E-02 5.58E-02 4.36E-02 3.30E-02 2.43E-02
1.43E-02 207E-02 291E-02 3.96E-02 5.20E-02 6.55E-02 7.89E-02 9.06E-02 9.90E-02 1.03E-01 1.01E-01 9.53E-02 8.57E-02 7.40E-02 6.16E-02 4.96E-02 3.88E-02
7.89E-03 1.22E-02 1.82E-02 264E-02 3.69E-02 4.95E-02 6.34E-02 7.75E-02 9.01E-02 9.96E-02 1.05E-01 1.05E-01 1.00E-01 9.21E-02 8.15E-02 6.99E-02 5.83E-02
4.09E-03 6.71E-03 1.07E-02 1.65E-02 246E-02 3.51E-02 4.79E-02 6.23E-02 7.71E-02 9.06E-02 1.01E-01 1.08E-01 1.10E-01 1.08E-01 1.01E-01 9.26E-02 8.22E-02
1.99E-03 3.48E-03 591E-03 9.70E-03 1.54E-02 234E-02 340E-02 4.70E-02 6.19E-02 7.75E-02 9.23E-02 1.05E-01 1.14E-01 1.18E-01 1.19E-01 1.15E-01 1.09E-01
9.13E-04 1.70E-03 3.06E-03 5.36E-03 9.03E-03 1.46E-02 2.26E-02 3.33E-02 4.68E-02 6.23E-02 7.89E-02 9.53E-02 1.10E-01 1.22E-01 1.30E-01 1.35E-01 1.36E-01
3.93E-04 7.77E-04 1.49E-03 2.78E-03 4.99E-03 8.59E-03 1.42E-02 2.22E-02 3.32E-02 4.70E-02 6.34E-02 8.15E-02 1.00E-01 1.18E-01 1.34E-01 1.48E-01 1.58E-01
1.59E-04 3.34E-04 6.84E-04 1.36E-03 2.59E-03 4.75E-03 832E-03 1.39E-02 221E-02 3.33E-02 4.79E-02 6.55E-02 8.57E-02 1.08E-01 1.30E-01 1.53E-01 1.74E-01
6.02E-05 1.35E-04 294E-04 6.20E-04 1.26E-03 246E-03 4.60E-03 8.17E-03 1.38E-02 222E-02 3.40E-02 4.95E-02 6.89E-02 9.21E-02 1.19E-01 1.48E-01 1.80E-01

5 CiaH CiHs CiaHs Cidto Ctlo CoHa Cote CoHa CoHs CoHs CoHs CoHs Colss Cutho CyHe CyH CoHes
1.46E-01 1.25E-01 1.06E-01 8.74E-02 7.08E-02 561E-02 4.34E-02 3.28E-02 241E-02 1.73E-02 1.21E-02 8.22E-03 5.47E-03 3.56E-03 2.27E-03 1.42E-03 8.75E-04
1.44E-01 1.28E-01 1.12E-01 9.66E-02 8.14E-02 6.72E-02 541E-02 4.25E-02 3.25E-02 243E-02 1.76E-02 1.25E-02 8.67E-03 5.87E-03 3.90E-03 2.54E-03 1.63E-03
1.35E-01 1.25E-01 1.14E-01 1.03E-01 9.00E-02 7.72E-02 6.47E-02 5.29E-02 4.22E-02 3.28E-02 248E-02 1.83E-02 1.32E-02 9.30E-03 6.43E-03 4.36E-03 291E-03
1.22E-01 1.18E-01 1.12E-01 1.05E-01 9.56E-02 854E-02 7.45E-02 6.34E-02 526E-02 4.25E-02 3.35E-02 257E-02 1.93E-02 1.42E-02 1.02E-02 7.18E-03 4.99E-03
1.06E-01 1.07E-01 1.06E-01 1.03E-01 9.75E-02 9.07E-02 8.23E-02 7.29E-02 6.29E-02 5.29E-02 4.34E-02 3.47E-02 271E-02 207E-02 1.55E-02 1.14E-02 8.22E-03
8.88E-02 9.20E-02 9.56E-02 9.66E-02 9.56E-02 9.25E-02 8.74E-02 8.06E-02 7.24E-02 6.34E-02 541E-02 4.50E-02 3.66E-02 291E-02 227E-02 1.73E-02 1.30E-02
713E-02 7.76E-02 8.31E-02 8.74E-02 9.00E-02 9.07E-02 8.92E-02 8.56E-02 8.00E-02 7.29E-02 6.47E-02 5.61E-02 4.75E-02 3.93E-02 3.18E-02 2.53E-02 1.98E-02
5.50E-02 6.23E-02 6.94E-02 7.60E-02 8.14E-02 8.54E-02 8.74E-02 8.73E-02 8.50E-02 8.06E-02 7.45E-02 6.72E-02 5.91E-02 5.09E-02 4.30E-02 3.56E-02 2.90E-02
4.07E-02 4.80E-02 5.57E-02 6.35E-02 7.08E-02 7.72E-02 8.23E-02 8.56E-02 8.67E-02 8.56E-02 8.23E-02 7.72E-02 7.08E-02 6.35E-02 5.57E-02 4.80E-02 4.07E-02
2.90E-02 3.56E-02 4.30E-02 5.09E-02 5.91E-02 6.72E-02 7.45E-02 8.06E-02 8.50E-02 8.73E-02 8.74E-02 8.54E-02 8.14E-02 7.60E-02 6.94E-02 6.23E-02 5.50E-02
1.98E-02 253E-02 3.18E-02 3.93E-02 4.75E-02 561E-02 6.47E-02 7.29E-02 8.00E-02 8.56E-02 892E-02 9.07E-02 9.00E-02 8.74E-02 8.31E-02 7.76E-02 7.13E-02
1.30E-02 1.73E-02 227E-02 291E-02 3.66E-02 4.50E-02 5.41E-02 6.34E-02 7.24E-02 8.06E-02 8.74E-02 9.25E-02 9.56E-02 9.66E-02 9.56E-02 9.29E-02 8.88E-02
8.22E-03 1.14E-02 1.55E-02 2.07E-02 271E-02 3.47E-02 4.34E-02 529E-02 6.29E-02 7.29E-02 8.23E-02 9.07E-02 9.75E-02 1.03E-01 1.06E-01 1.07E-01 1.06E-01
4.99E-03 7.18E-03 1.02E-02 1.42E-02 1.93E-02 257E-02 3.35E-02 4.25E-02 5.26E-02 6.34E-02 7.45E-02 8.54E-02 9.56E-02 1.05E-01 1.12E-01 1.18E-01 1.22E-01
291E-03 4.36E-03 6.43E-03 9.30E-03 1.32E-02 1.83E-02 248E-02 3.28E-02 4.22E-02 5.29E-02 6.47E-02 7.72E-02 9.00E-02 1.03E-01 1.14E-01 1.25E-01 1.35E-01
1.63E-03 2.54E-03 3.90E-03 5.87E-03 8.67E-03 1.25E-02 1.76E-02 243E-02 3.25E-02 4.25E-02 541E-02 6.72E-02 8.14E-02 9.66E-02 1.12E-01 1.28E-01 1.44E-01
8.75E-04 1.42E-03 2.27E-03 3.56E-03 5.47E-03 8.22E-03 1.21E-02 1.73E-02 241E-02 3.28E-02 4.34E-02 5.61E-02 7.08E-02 8.74E-02 1.06E-01 1.25E-01 1.46E-01

237
238 Table 1-S. Input modal composition mass fractions (by columns) in the nucleation mode and
239 composition standard deviation for involatile core of 1%.

240



241

243

244
245

modal composition

CIGHGA CWHSG CiBHSG c19H40 czl)HAZ C?I HM CQQHAG CZSHAS 024 HSO CZ5H52 CQBHN C27H56 c23H5B C29H60 C{sOHGQ C31 Hﬁé c32H66
5.42E-01 244E-01 515E-02 4.21E-03 1.27E-04 141E-06 577E-09 868E-12 4.80E-15 9.77E-19 7.31E-23 2.01E-27 204E-32 7.60E-38 1.05E-43 5.58E-50 1.39E-56
3.29E-01 4.03E-01 2.31E-01 5.13E-02 4.21E-03 1.27E-04 141E-06 577E-09 868E-12 4.80E-15 9.77E-19 7.31E-23 2.01E-27 2.04E-32 7.63E-38 1.11E-43 7.51E-50
7.33E-02 244E-01 3.81E-01 2.30E-01 5.13E-02 4.21E-03 1.27E-04 141E-06 577E-09 8.68E-12 4.80E-15 9.77E-19 7.31E-23 2.01E-27 2.05E-32 8.07E-38 1.49E-43
6.02E-03 545E-02 231E-01 3.79E-01 230E-01 513E-02 4.21E-03 127E-04 141E-06 b577E-09 8.68E-12 4.80E-15 9.77E-19 7.31E-23 2.02E-27 2.17E-32 1.09E-37
1.82E-04 4.47E-03 5.15E-02 2.30E-01 3.79E-01 2.30E-01 5.13E-02 4.21E-03 1.27E-04 1.41E-06 577E-09 868E-12 4.80E-15 9.77E-19 7.34E-23 214E-27 292E-32
2.02E-06 1.35E-04 4.23E-03 5.13E-02 2.30E-01 3.79E-01 2.30E-01 5.13E-02 4.21E-03 1.27E-04 1.41E-06 5.77E-09 8.68E-12 4.80E-15 9.81E-19 7.76E-23 2.88E-27
8.25E-09 1.50E-06 1.28E-04 4.21E-03 513E-02 230E-01 3.79E-01 230E-01 513E-02 4.21E-03 127E-04 141E-06 b577E-09 8.68E-12 4.82E-15 1.04E-18 1.05E-22
1.24E-11 6.13E-09 1.42E-06 1.27E-04 4.21E-03 5.13E-02 2.30E-01 3.79E-01 2.30E-01 5.13E-02 4.21E-03 1.27E-04 1.41E-06 577E-09 8.72E-12 5.10E-15 1.40E-18
6.86E-15 9.22E-12 5.80E-09 1.41E-06 1.27E-04 4.21E-03 513E-02 230E-01 3.79E-01 230E-01 5.13E-02 4.21E-03 1.27E-04 141E-06 5.80E-09 9.22E-12 6.86E-15
1.40E-18 5.10E-15 8.72E-12 5.77E-09 1.41E-06 1.27E-04 4.21E-03 513E-02 230E-01 3.79E-01 230E-01 513E-02 4.21E-03 127E-04 142E-06 6.13E-09 1.24E-11
1.05E-22 1.04E-18 4.82E-15 8.68E-12 5.77E-09 1.41E-06 1.27E-04 4.21E-03 5.13E-02 2.30E-01 3.79E-01 230E-01 5.13E-02 4.21E-03 1.28E-04 1.50E-06 8.25E-09
2.88E-27 7.76E-23 9.81E-19 4.80E-15 8.68E-12 577E-09 141E-06 1.27E-04 4.21E-03 513E-02 2.30E-01 3.79E-01 230E-01 513E-02 4.23E-03 1.35E-04 2.02E-06
292E-32 214E-27 7.34E-23 9.77E-19 4.80E-15 8.68E-12 577E-09 141E-06 1.27E-04 4.21E-03 5.13E-02 230E-01 3.79E-01 2.30E-01 5.15E-02 4.47E-03 1.82E-04
1.09E-37 2.17E-32 2.026-27 7.31E-23 9.77E-19 4.80E-15 8.68E-12 577E-09 1.41E-06 1.27E-04 4.21E-03 513E-02 2.30E-01 3.79E-01 2.31E-01 545E-02 6.02E-03
1.49E-43 B8.07E-38 2.05E-32 2.01E-27 7.31E-23 9.77E-19 4.80E-15 8.68E-12 577E-09 1.41E-06 1.27E-04 4.21E-03 5.13E-02 230E-01 3.81E-01 244E-01 7.33E-02
7.51E-50 1.11E-43 7.63E-38 2.04E-32 201E-27 7.31E-23 9.77E-19 4.80E-15 8.68E-12 577E-09 141E-06 1.27E-04 4.21E-03 513E-02 2.31E-01 4.03E-01 3.29E-01
1.39E-56 5.58E-50 1.05E-43 7.60E-38 2.04E-32 201E-27 7.31E-23 9.77E-19 4.80E-15 8.68E-12 577E-09 141E-06 127E-04 4.21E-03 5.15E-02 244E-01 5.42E-01

CieHa CiHy CigHag CioHao CooHa CoiHay Cootig CoaHyg CoHs CosHs, CoeHsy CoHse CosHsg ) CuoHe; CyiHe, CiHe
3.16E-01 216E-01 1.28E-01 6.40E-02 259E-02 835E-03 211E-03 4.15E-04 6.36E-05 7.59E-06 7.07E-07 5.13E-08 292E-09 1.32E-10 4.84E-12 1.49E-13 4.00E-15
279E-01 244E-01 1.86E-01 1.20E-01 6.22E-02 257E-02 833E-03 211E-03 4.15E-04 6.36E-05 7.60E-06 7.08E-07 5.18E-08 3.00E-09 1.41E-10 5.59E-12 1.93E-13
1.92E-01 2.16E-01 2.11E-01 1.74E-01 1.16E-01 6.17E-02 2.57E-02 8.33E-03 2.11E-03 4.15E-04 6.36E-05 7.61E-06 7.14E-07 532E-08 3.22E-09 1.63E-10 7.23E-12
1.03E-01 1.48E-01 1.86E-01 1.97E-01 1.69E-01 1.15E-01 6.16E-02 2.56E-02 8.33E-03 2.11E-03 4.15E-04 6.37E-05 7.68E-06 7.34E-07 5.70E-08 3.72E-09 2.11E-10
428E-02 7.93E-02 1.28E-01 1.74E-01 1.92E-01 1.68E-01 1.15E-01 6.15E-02 2.56E-02 8.33E-03 2.11E-03 4.16E-04 6.43E-05 7.90E-06 7.87E-07 6.59E-08 4.81E-09
1.39E-02 3.31E-02 6.86E-02 1.20E-01 1.69E-01 1.90E-01 1.67E-01 1.15E-01 6.15E-02 2.56E-02 8.33E-03 211E-03 4.19E-04 6.61E-05 8.47E-06 9.10E-07 8.53E-08
3.51E-03 1.07E-02 286E-02 6.40E-02 1.16E-01 1.68E-01 190E-01 167E-01 1.15E-01 6.15E-02 2.57E-02 8.35E-03 213E-03 4.31E-04 7.09E-05 9.79E-06 1.18E-06
6.91E-04 271E-03 9.28E-03 2.67E-02 6.22E-02 1.15E-01 1.67E-01 1.90E-01 1.67E-01 1.15E-01 6.16E-02 2.57E-02 8.42E-03 2.19E-03 4.62E-04 8.19E-05 1.27E-05
1.06E-04 5.34E-04 2.35E-03 8.66E-03 2.59E-02 6.17E-02 1.15E-01 1.67E-01 1.90E-01 1.67E-01 1.15E-01 6.17E-02 2.59E-02 8.66E-03 2.35E-03 5.34E-04 1.06E-04
1.27E-05 8.19E-05 4.62E-04 2.19E-03 8.42E-03 2.57E-02 6.16E-02 1.15E-01 1.67E-01 1.90E-01 1.67E-01 1.15E-01 6.22E-02 267E-02 9.28E-03 2.71E-03 6.91E-04
1.18E-06 9.79E-06 7.09E-05 4.31E-04 213E-03 835E-03 257E-02 6.15E-02 1.15E-01 1.67E-01 1.90E-01 1.68E-01 1.16E-01 6.40E-02 2.86E-02 1.07E-02 3.51E-03
8.53E-08 9.10E-07 8.47E-06 6.61E-05 4.19E-04 2.11E-03 8.33E-03 256E-02 6.156-02 1.15E-01 1.67E-01 1.90E-01 1.69E-01 1.20E-01 6.86E-02 3.31E-02 1.39E-02
481E-09 6.59E-08 7.87E-07 7.90E-06 6.43E-05 4.16E-04 211E-03 833E-03 256E-02 6.15E-02 1.15E-01 1.68E-01 192E-01 1.74E-01 1.28E-01 7.93E-02 4.28E-02
211E-10 3.72E-09 5.70E-08 7.34E-07 7.68E-06 6.37E-05 4.15E-04 211E-03 8.33E-03 256E-02 6.16E-02 1.15E-01 1.69E-01 1.97E-01 1.86E-01 1.48E-01 1.03E-01
7.23E-12 1.63E-10 3.22E-09 5.32E-08 7.14E-07 7.61E-06 6.36E-05 4.15E-04 211E-03 8.33E-03 257E-02 6.17E-02 1.16E-01 1.74E-01 2.11E-01 2.16E-01 1.92E-01
1.93E-13 5.59E-12 1.41E-10 3.00E-09 5.18E-08 7.08E-07 7.60E-06 6.36E-05 4.15E-04 2.11E-03 833E-03 257E-02 6.22E-02 1.20E-01 1.86E-01 244E-01 2.79E-01
4.00E-15 1.49E-13 4.84E-12 1.32E-10 292E-09 513E-08 7.07E-07 7.50E-06 6.36E-05 4.15E-04 211E-03 8.35E-03 259E-02 6.40E-02 1.28E-01 2.16E-01 3.16E-01

CieHa CiHy CigHag CioHao CooHay CoHay CoHig CiHag CaiHs CoeHs, CoeHas C,Hse CsHsg Costeo CooHsz CoiHes Cotes
223E-01 1.73E-01 1.27E-01 871E-02 556E-02 3.26E-02 174E-02 836E-03 3.62E-03 141E-03 4.96E-04 157E-04 4.54E-05 1.20E-05 2.95E-06 6.80E-07 1.48E-07
211E-01 1.82E-01 1.50E-01 1.15E-01 8.20E-02 5.37E-02 3.20E-02 1.72E-02 8.34E-03 3.63E-03 1.42E-03 5.05E-04 1.63E-04 4.82E-05 1.32E-05 3.41E-06 8.31E-07
1.79E-01 1.73E-01 1.58E-01 1.36E-01 1.08E-01 7.92E-02 527E-02 3.17E-02 1.72E-02 8.36E-03 3.66E-03 1.45E-03 5.23E-04 1.73E-04 5.31E-05 1.53E-05 4.16E-06
1.35E-01 1.46E-01 1.50E-01 1.44E-01 1.28E-01 1.05E-01 7.78E-02 5.23E-02 3.16E-02 1.72E-02 8.43E-03 3.73E-03 1.50E-03 5.55E-04 1.90E-04 6.12E-05 1.87E-05
9.17E-02 1.11E-01 1.27E-01 1.36E-01 1.35E-01 1.24E-01 1.03E-01 7.71E-02 65.22E-02 3.17E-02 1.74E-02 8.59E-03 3.86E-03 1.60E-03 6.11E-04 2.20E-04 7.48E-05
5.56E-02 7.50E-02 9.59E-02 1.15E-01 1.28E-01 1.31E-01 1.21E-01 1.02E-01 7.70E-02 5.23E-02 3.20E-02 1.77E-02 889E-03 4.10E-03 1.76E-03 7.05E-04 2.68E-04
3.02E-02 4.55E-02 6.50E-02 871E-02 1.08E-01 1.24E-01 128E-01 120E-01 1.02E-01 7.71E-02 527E-02 3.26E-02 1.83E-02 9.44E-03 4.52E-03 2.03E-03 8.62E-04
1.47E-02 247E-02 3.94E-02 5.91E-02 8.20E-02 1.05E-01 1.21E-01 1.27E-01 1.20E-01 1.02E-01 7.78E-02 537E-02 3.37E-02 1.94E-02 1.04E-02 521E-03 248E-03
6.37E-03 1.20E-02 214E-02 3.58E-02 556E-02 7.92E-02 1.03E-01 1.20E-01 1.27E-01 1.20E-01 1.03E-01 7.92E-02 6556E-02 358E-02 2.14E-02 1.20E-02 6.37E-03
248E-03 5.21E-03 1.04E-02 1.94E-02 3.37E-02 5.37E-02 7.78E-02 1.02E-01 1.20E-01 1.27E-01 1.21E-01 1.05E-01 8.20E-02 5.91E-02 3.94E-02 247E-02 1.47E-02
8.62E-04 203E-03 4.52E-03 9.44E-03 1.83E-02 326E-02 527E-02 7.71E-02 1.02E-01 1.20E-01 1.28E-01 1.24E-01 108E-01 871E-02 6.50E-02 4.55E-02 3.02E-02
268E-04 7.05E-04 1.76E-03 4.10E-03 8.89E-03 1.77E-02 320E-02 523E-02 7.70E-02 1.02E-01 1.21E-01 1.31E-01 1.28E-01 1.15E-01 9.50E-02 7.50E-02 5.56E-02
7.48E-05 2.20E-04 6.11E-04 1.60E-03 3.86E-03 8.59E-03 1.74E-02 3.17E-02 5.22E-02 7.71E-02 1.03E-01 1.24E-01 1.35E-01 1.36E-01 1.27E-01 1.11E-01 9.17E-02
1.87E-05 6.12E-05 1.90E-04 5.55E-04 1.50E-03 3.73E-03 8.43E-03 1.72E-02 3.16E-02 5.23E-02 7.78E-02 1.05E-01 1.28E-01 1.44E-01 1.50E-01 1.46E-01 1.35E-01
4.16E-06 1.53E-05 b5.31E-05 1.73E-04 523E-04 145E-03 366E-03 836E-03 1.72E-02 3.17E-02 527E-02 7.92E-02 1.08E-01 1.36E-01 1.58E-01 1.73E-01 1.79E-01
8.31E-07 3.41E-06 1.32E-05 4.82E-05 163E-04 505E-04 142E-03 3.63E-03 834E-03 1.72E-02 3.20E-02 b537E-02 820E-02 1.15E-01 1.50E-01 1.82E-01 2.11E-01
1.48E-07 6.80E-07 2.95E-06 1.20E-05 4.54E-05 1.57E-04 4.96E-04 1.41E-03 3.62E-03 8.36E-03 1.74E-02 3.26E-02 5.56E-02 871E-02 1.27E-01 1.73E-01 2.23E-01

CieHae CiHse CigHas CigHy CaoH, CoHy, CHie CaHye CoiHs, CysHs CoeH, CoHs CoHss CaoHeo CaoH, CaiHe, CaHes
1.72E-01 1.42E-01 1.14E-01 8.84E-02 6.61E-02 4.75E-02 3.26E-02 2.13E-02 1.33E-02 7.84E-03 4.41E-03 2.36E-03 1.21E-03 595E-04 2.82E-04 1.30E-04 5.78E-05
1.67E-01 1.47E-01 1.25E-01 1.03E-01 8.23E-02 6.29E-02 4.59E-02 3.20E-02 2.12E-02 1.33E-02 7.98E-03 4.55E-03 2.48E-03 1.30E-03 6.56E-04 3.21E-04 1.52E-04
1.52E-01 1.42E-01 1.29E-01 1.13E-01 9.62E-02 7.82E-02 6.09E-02 4.51E-02 3.18E-02 2.13E-02 1.36E-02 8.25E-03 4.79E-03 2.67E-03 1.43E-03 7.45E-04 3.77E-04
1.30E-01 1.29E-01 1.25E-01 1.17E-01 1.06E-01 9.15E-02 7.58E-02 5.98E-02 4.49E-02 3.20E-02 2.17E-02 1.40E-02 867E-03 514E-03 2.94E-03 1.63E-03 8.76E-04
1.05E-01 1.11E-01 1.14E-01 1.13E-01 1.09E-01 1.00E-01 8.86E-02 7.44E-02 5.94E-02 4.51E-02 3.26E-02 224E-02 1.47E-02 9.31E-03 5.67E-03 3.34E-03 1.91E-03
7.89E-02 8.89E-02 9.74E-02 1.03E-01 1.06E-01 1.04E-01 9.73E-02 870E-02 7.40E-02 b598E-02 4.59E-02 3.37E-02 236E-02 1.58E-02 1.03E-02 6.44E-03 3.93E-03
5.59E-02 6.71E-02 7.83E-02 8.84E-02 9.62E-02 1.00E-01 1.00E-01 9.55E-02 8.65E-02 7.44E-02 6.09E-02 4.75E-02 3.54E-02 2.53E-02 1.75E-02 1.17E-02 7.57E-03
3.73E-02 4.76E-02 5.91E-02 7.10E-02 8.23E-02 9.15E-02 9.73E-02 9.86E-02 9.50E-02 8.70E-02 7.58E-02 6.29E-02 4.99E-02 3.80E-02 2.79E-02 1.98E-02 1.37E-02
233E-02 3.17E-02 4.19E-02 5.36E-02 6.61E-02 7.82E-02 886E-02 9.55E-02 9.80E-02 9.55E-02 8.86E-02 7.82E-02 6.61E-02 b536E-02 4.19E-02 3.17E-02 2.33E-02
1.37E-02 1.98E-02 2.79E-02 3.80E-02 4.99E-02 6.29E-02 7.58E-02 8.70E-02 9.50E-02 9.86E-02 9.73E-02 9.15E-02 8.23E-02 7.10E-02 5.91E-02 4.76E-02 3.73E-02
7.57E-03 1.17E-02 1.75E-02 2.53E-02 3.54E-02 4.75E-02 6.09E-02 7.44E-02 8.65E-02 9.55E-02 1.00E-01 1.00E-01 9.62E-02 884E-02 7.83E-02 6.71E-02 5.59E-02
3.93E-03 6.44E-03 1.03E-02 158E-02 236E-02 337E-02 4.59E-02 b598E-02 7.40E-02 870E-02 9.73E-02 1.04E-01 1.06E-01 1.03E-01 9.74E-02 8.89E-02 7.89E-02
1.91E-03 3.34E-03 5.67E-03 9.31E-03 1.47E-02 2.24E-02 3.26E-02 4.51E-02 594E-02 7.44E-02 886E-02 1.00E-01 1.09E-01 1.13E-01 1.14E-01 1.11E-01 1.05E-01
8.76E-04 163E-03 294E-03 514E-03 867E-03 140E-02 217E-02 3.20E-02 4.49E-02 598E-02 7.58E-02 9.15E-02 1.06E-01 1.17E-01 1.25E-01 1.29E-01 1.30E-01
3.77E-04 7.45E-04 1.43E-03 267E-03 4.79E-03 825E-03 1.36E-02 213E-02 3.18E-02 4.51E-02 6.09E-02 7.82E-02 9.62E-02 1.13E-01 1.29E-01 1.42E-01 1.52E-01
1.52E-04 3.21E-04 6.56E-04 1.30E-03 248E-03 4.55E-03 7.98E-03 1.33E-02 2.12E-02 3.20E-02 4.59E-02 6.29E-02 823E-02 1.03E-01 1.25E-01 1.47E-01 1.67E-01
5.78E-05 1.30E-04 2.82E-04 595E-04 1.21E-03 236E-03 4.41E-03 7.84E-03 1.33E-02 213E-02 3.26E-02 4.75E-02 6.61E-02 8.84E-02 1.14E-01 1.42E-01 1.72E-01

CIEHM CWHJS C1&Haﬁ C1 QHAO CzDHAZ Czi HM CzQHAE CZSHAB C24 Hsn C25H52 CzﬁHid C27H56 CQEHSE CZQHSB CJDHsz C31 HSA CJZHEG
1.41E-01 1.20E-01 1.01E-01 8.39E-02 6.79E-02 5.38E-02 4.16E-02 3.14E-02 231E-02 1.66E-02 1.16E-02 7.89E-03 5.25E-03 3.42E-03 2.18E-03 1.36E-03 8.40E-04
1.38E-01 1.23E-01 1.08E-01 9.27E-02 7.81E-02 6.44E-02 5.19E-02 4.08E-02 3.12E-02 2.33E-02 1.69E-02 1.20E-02 8.32E-03 5.64E-03 3.74E-03 244E-03 1.56E-03
1.30E-01 1.20E-01 1.10E-01 9.84E-02 8.64E-02 7.41E-02 6.21E-02 5.08E-02 4.05E-02 3.14E-02 238E-02 1.76E-02 1.27E-02 8.93E-03 6.17E-03 4.18E-03 2.79E-03
1.17E-01 1.13E-01 1.08E-01 1.00E-01 9.17E-02 8.19E-02 7.15E-02 6.08E-02 5.04E-02 4.08E-02 3.21E-02 247E-02 1.85E-02 1.36E-02 9.77E-03 6.89E-03 4.78E-03
1.02E-01 1.03E-01 1.01E-01 9.84E-02 9.36E-02 8.70E-02 7.90E-02 7.00E-02 6.04E-02 5.08E-02 4.16E-02 3.33E-02 2.60E-02 1.99E-02 1.49E-02 1.09E-02 7.89E-03
8.52E-02 8.92E-02 9.18E-02 9.27E-02 9.17E-02 8.87E-02 8.39E-02 7.73E-02 6.95E-02 6.08E-02 5.19E-02 4.32E-02 3.51E-02 2.79E-02 2.17E-02 1.66E-02 1.25E-02
6.84E-02 7.45E-02 7.98E-02 8.39E-02 8.64E-02 870E-02 856E-02 821E-02 7.68E-02 7.00E-02 6.21E-02 5.38E-02 4.55E-02 3.77E-02 3.05E-02 2.43E-02 1.90E-02
527E-02 598E-02 6.66E-02 7.29E-02 7.81E-02 819E-02 839E-02 838E-02 815E-02 7.73E-02 7.15E-02 6.44E-02 567E-02 4.89E-02 4.12E-02 3.41E-02 2.78E-02
3.91E-02 4.61E-02 5.35E-02 6.09E-02 6.79E-02 7.41E-02 7.90E-02 821E-02 832E-02 8.21E-02 7.90E-02 7.41E-02 6.79E-02 6.09E-02 5.35E-02 4.61E-02 3.91E-02
278E-02 3.41E-02 4.12E-02 4.89E-02 5.67E-02 6.44E-02 7.15E-02 7.73E-02 8.15E-02 8.38E-02 8.39E-02 8.19E-02 7.81E-02 7.29E-02 6.66E-02 5.98E-02 5.27E-02
1.90E-02 243E-02 3.05E-02 3.77E-02 4.55E-02 5.38E-02 6.21E-02 7.00E-02 7.68E-02 8.21E-02 8.56E-02 8.70E-02 8.64E-02 8.39E-02 7.98E-02 7.45E-02 6.84E-02
1.25E-02 1.66E-02 2.17E-02 2.79E-02 3.51E-02 4.32E-02 5.19E-02 6.08E-02 6.95E-02 7.73E-02 8.39E-02 8.87E-02 9.17E-02 9.27E-02 9.18E-02 8.92E-02 8.52E-02
7.89E-03 1.09E-02 1.49E-02 1.99E-02 2.60E-02 3.33E-02 4.16E-02 5.08E-02 6.04E-02 7.00E-02 7.90E-02 8.70E-02 9.36E-02 9.84E-02 1.01E-01 1.03E-01 1.02E-01
4.78E-03 6.89E-03 9.77E-03 1.36E-02 1.85E-02 247E-02 321E-02 4.08E-02 5.04E-02 6.08E-02 7.15E-02 8.19E-02 9.17E-02 1.00E-01 1.08E-01 1.13E-01 1.17E-01
279E-03 4.18E-03 6.17E-03 893E-03 1.27E-02 1.76E-02 238E-02 3.14E-02 4.05E-02 5.08E-02 6.21E-02 7.41E-02 864E-02 9.84E-02 1.10E-01 1.20E-01 1.30E-01
1.56E-03 2.44E-03 3.74E-03 5.64E-03 8.32E-03 1.20E-02 1.69E-02 2.33E-02 3.12E-02 4.08E-02 5.19E-02 6.44E-02 7.81E-02 9.27E-02 1.08E-01 1.23E-01 1.38E-01
8.40E-04 1.36E-03 218E-03 3.42E-03 b525E-03 7.89E-03 1.16E-02 1.66E-02 231E-02 3.14E-02 4.16E-02 5.38E-02 6.79E-02 8.39E-02 1.01E-01 1.20E-01 1.41E-01

Table 2-S. Input modal composition mass fractions (by columns) in the nucleation mode and
composition standard deviation for involatile core of 5%.
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250
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CiaHs,
5.13E-01
3.11E-01
6.95E-02
5.70E-03
1.72E-04
1.91E-06
7.82E-09
1.18E-11
6.50E-15
1.32E-18
9.90E-23
2.73E-27
2.76E-32
1.03E-37
1.41E-43
7.12E-50
1.32E-56

CieHa
2.99E-01
2.64E-01
1.82E-01
9.72E-02
4.05E-02
1.32E-02
3.33E-03
6.55E-04
1.00E-04
1.20E-05
1.12E-06
8.08E-08
4.56E-09
2.00E-10
6.85E-12
1.83E-13
3.79E-15

CiaHs,
2.11E-01
2.00E-01
1.69E-01
1.28E-01
8.69E-02
5.27E-02
2.86E-02
1.39E-02
6.04E-03
2.35E-03
8.17E-04
2.54E-04
7.09E-05
1.77E-05
3.94E-06
7.87E-07
1.41E-07

CiaHa,
1.63E-01
1.58E-01
1.44E-01
1.23E-01
9.90E-02
7.47E-02
5.30E-02
3.53E-02
2.21E-02
1.30E-02
7.17E-03
3.72E-03
1.81E-03
8.30E-04
3.57E-04
1.44E-04
5.48E-05

CiaHa,
1.33E-01
1.30E-01
1.23E-01
1.11E-01
9.67E-02
8.07E-02
6.48E-02
5.00E-02
3.70E-02
2.63E-02
1.80E-02
1.18E-02
7.47E-03
4.53E-03
2.64E-03
1.48E-03
7.96E-04

CiHy
2.31E-01
3.81E-01
2.31E-01
5.16E-02
4.24E-03
1.28E-04
1.42E-06
5.81E-09
8.73E-12
4.83E-15
9.83E-19
7.36E-23
2.03E-27
2.05E-32
7.65E-38
1.05E-43
5.29E-50

CiHy
2.04E-01
2.31E-01
2.04E-01
1.40E-01
7.51E-02
3.13E-02
1.02E-02
2.57E-03
5.06E-04
7.76E-05
9.27E-06
8.62E-07
6.25E-08
3.52E-09
1.55E-10
5.30E-12
1.41E-13

CiHye
1.64E-01
1.73E-01
1.64E-01
1.38E-01
1.05E-01
7.11E-02
4.31E-02
2.34E-02
1.14E-02
4.94E-03
1.92E-03
6.68E-04
2.08E-04
5.80E-05
1.45E-05
3.23E-06
6.44E-07

CiHys
1.35E-01
1.39E-01
1.35E-01
1.23E-01
1.05E-01
8.42E-02
6.36E-02
4.51E-02
3.00E-02
1.88E-02
1.10E-02
6.10E-03
3.16E-03
1.54E-03
7.06E-04
3.04E-04
1.23E-04

CiHye
1.14E-01
1.16E-01
1.14E-01
1.07E-01
9.72E-02
8.45E-02
7.06E-02
5.66E-02
4.37E-02
3.24E-02
2.30E-02
1.57E-02
1.03E-02
6.53E-03
3.96E-03
2.31E-03
1.29E-03

CiHs
4.88E-02
2.19E-01
3.61E-01
2.19E-01
4.88E-02
4.01E-03
1.21E-04
1.34E-06
5.49E-09
8.26E-12
4.57E-15
9.29E-19
6.96E-23
1.92E-27
1.94E-32
7.23E-38
9.91E-44

CigHy
1.21E-01
1.77E-01
2.00E-01
1.77E-01
1.21E-01
6.50E-02
2.71E-02
8.80E-03
2.22E-03
4.38E-04
6.72E-05
8.02E-06
7.46E-07
5.40E-08
3.05E-09
1.34E-10
4.58E-12

CiaHs
1.20E-01
1.42E-01
1.50E-01
1.42E-01
1.20E-01
9.09E-02
6.16E-02
3.74E-02
2.03E-02
9.85E-03
4.28E-03
1.66E-03
5.79E-04
1.80E-04
5.03E-05
1.25E-05
2.80E-06

CiHs
1.08E-01
1.18E-01
1.22E-01
1.18E-01
1.08E-01
9.23E-02
7.41E-02
5.60E-02
3.97E-02
2.64E-02
1.65E-02
9.72E-03
5.37E-03
2.79E-03
1.36E-03
6.22E-04
2.67E-04

CiHs
9.61E-02
1.02E-01
1.04E-01
1.02E-01
9.61E-02
8.69E-02
7.56E-02
6.31E-02
5.07E-02
3.91E-02
2.89E-02
2.06E-02
1.41E-02
9.26E-03
5.84E-03
3.54E-03
2.07E-03

CioHao
3.99E-03
4.86E-02
2.18E-01
3.59E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12
4.55E-15
9.25E-19
6.93E-23
1.91E-27
1.93E-32
7.20E-38

CigHyo
6.06E-02
1.13E-01
1.65E-01
1.87E-01
1.65E-01
1.13E-01
6.06E-02
2.53E-02
8.20E-03
2.07E-03
4.08E-04
6.26E-05
7.48E-06
6.96E-07
5.04E-08
2.84E-09
1.25E-10

CioHio
8.25E-02
1.09E-01
1.29E-01
1.36E-01
1.29E-01
1.09E-01
8.25E-02
5.59E-02
3.39E-02
1.84E-02
8.95E-03
3.89E-03
1.51E-03
5.26E-04
1.64E-04
4.57E-05
1.14E-05

CioHao
8.37E-02
9.79E-02
1.07E-01
1.11E-01
1.07E-01
9.79E-02
8.37E-02
6.73E-02
5.08E-02
3.60E-02
2.40E-02
1.50E-02
8.82E-03
4.87E-03
2.53E-03
1.23E-03
5.64E-04

CioHio
7.94E-02
8.78E-02
9.32E-02
9.51E-02
9.32E-02
8.78E-02
7.94E-02
6.91E-02
5.77E-02
4.63E-02
3.57E-02
2.64E-02
1.88E-02
1.29E-02
8.46E-03
5.34E-03
3.24E-03

C20HAZ
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.50E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12
4.55E-15
9.25E-19
6.93E-23
1.91E-27
1.93E-32

Cate
2.46E-02
5.90E-02
1.10E-01
1.60E-01
1.82E-01
1.60E-01
1.10E-01
5.90E-02
2.46E-02
7.98E-03
2.02E-03
3.97E-04
6.00E-05
7.28E-06
6.77E-07
4.90E-08
2.77E-09

CooHez
5.27E-02
7.77E-02
1.03E-01
1.21E-01
1.28E-01
1.21E-01
1.03E-01
7.77E-02
5.27E-02
3.19E-02
1.73E-02
8.42E-03
3.66E-03
1.42E-03
4.95E-04
1.54E-04
4.30E-05

CooHey
6.26E-02
7.79E-02
9.11E-02
1.00E-01
1.03E-01
1.00E-01
9.11E-02
7.79E-02
6.26E-02
4.73E-02
3.35E-02
2.23E-02
1.40E-02
8.21E-03
4.54E-03
2.35E-03
1.15E-03

CooHez
6.44E-02
7.40E-02
8.18E-02
8.69E-02
8.86E-02
8.69E-02
8.18E-02
7.40E-02
6.44E-02
5.38E-02
4.31E-02
3.33E-02
2.46E-02
1.75E-02
1.20E-02
7.88E-03
4.98E-03

C21HAA
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.50E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12
4.55E-15
9.25E-19
6.93E-23
1.91E-27

CoHae
7.91E-03
2.44E-02
5.84E-02
1.09E-01
1.59E-01
1.80E-01
1.59E-01
1.09E-01
5.84E-02
2.44E-02
7.91E-03
2.00E-03
3.94E-04
6.04E-05
7.21E-06
6.71E-07
4.86E-08

CziH“
3.09E-02
5.09E-02
7.51E-02
9.91E-02
1.17E-01
1.24E-01
1.17E-01
9.91E-02
7.51E-02
5.09E-02
3.09E-02
1.67E-02
8.13E-03
3.53E-03
1.37E-03
4.78E-04
1.49E-04

CoHa,
4.50E-02
5.96E-02
7.41E-02
8.67E-02
9.52E-02
9.82E-02
9.52E-02
8.67E-02
7.41E-02
5.96E-02
4.50E-02
3.19E-02
2.12E-02
1.33E-02
7.81E-03
4.31E-03
2.24E-03

CoHae
5.10E-02
6.11E-02
7.02E-02
7.76E-02
8.24E-02
8.41E-02
8.24E-02
7.76E-02
7.02E-02
6.11E-02
5.10E-02
4.09E-02
3.16E-02
2.34E-02
1.66E-02
1.14E-02
7.48E-03

CoH
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.59E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12
4.55E-15
9.25E-19
6.93E-23

CuHa
2.00E-03
7.89E-03
2.43E-02
5.83E-02
1.09E-01
1.59E-01
1.80E-01
1.59E-01
1.09E-01
5.83E-02
2.43E-02
7.89E-03
2.00E-03
3.93E-04
6.03E-05
7.20E-06
6.69E-07

C,H,
1.64E-02
3.03E-02
5.00E-02
7.37E-02
9.73E-02
1.15E-01
1.22E-01
1.15E-01
9.73E-02
7.37E-02
5.00E-02
3.03E-02
1.64E-02
7.99E-03
3.47E-03
1.35E-03
4.70E-04

C,H,
3.09E-02
4.35E-02
5.77E-02
7.18E-02
8.39E-02
9.21E-02
9.51E-02
9.21E-02
8.39E-02
7.18E-02
5.77E-02
4.35E-02
3.09E-02
2.06E-02
1.29E-02
7.56E-03
4.18E-03

C,H,
3.95E-02
4.92E-02
5.89E-02
6.77E-02
7.48E-02
7.95E-02
8.11E-02
7.95E-02
7.48E-02
6.77E-02
5.89E-02
4.92E-02
3.95E-02
3.04E-02
2.25E-02
1.60E-02
1.10E-02

modal composition

czaHAa
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.50E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12
4.55E-15
9.25E-19
CaHig
3.93E-04
1.99E-03
7.89E-03
2.43E-02
5.83E-02
1.09E-01
1.58E-01
1.80E-01
1.58E-01
1.09E-01
5.83E-02
2.43E-02
7.89E-03
1.99E-03
3.93E-04
6.02E-05
7.19E-06

CoHis
7.92E-03
1.63E-02
3.00E-02
4.95E-02
7.31E-02
9.65E-02
1.14E-01
1.20E-01
1.14E-01
9.65E-02
7.31E-02
4.95E-02
3.00E-02
1.63E-02
7.92E-03
3.44E-03
1.34E-03

CoHig
2.02E-02
3.03E-02
4.27E-02
5.66E-02
7.05E-02
8.24E-02
9.05E-02
9.34E-02
9.05E-02
8.24E-02
7.05E-02
5.66E-02
4.27E-02
3.03E-02
2.02E-02
1.26E-02
7.43E-03

CoHug
2.98E-02
3.86E-02
4.81E-02
5.76E-02
6.63E-02
7.32E-02
7.78E-02
7.93E-02
7.78E-02
7.32E-02
6.63E-02
5.76E-02
4.81E-02
3.86E-02
2.98E-02
2.21E-02
1.57E-02

czAHsﬂ

4.55E-15
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.50E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12
4.55E-15

CoH

6.02E-05
3.93E-04
1.99E-03
7.89E-03
2.43E-02
5.83E-02
1.09E-01
1.58E-01
1.80E-01
1.58E-01
1.09E-01
5.83E-02
2.43E-02
7.89E-03
1.99E-03
3.93E-04
6.02E-05

CoHy
3.43E-03
7.90E-03
1.63E-02
3.00E-02
4.94E-02
7.29E-02
9.63E-02
1.14E-01
1.20E-01
1.14E-01
9.63E-02
7.29E-02
4.94E-02
3.00E-02
1.63E-02
7.90E-03
3.43E-03

CoHy
1.26E-02
2.01E-02
3.01E-02
4.25E-02
5.63E-02
7.01E-02
8.19E-02
9.00E-02
9.28E-02
9.00E-02
8.19E-02
7.01E-02
5.63E-02
4.25E-02
3.01E-02
2.01E-02
1.26E-02

CoHy
2.19E-02
2.96E-02
3.84E-02
4.78E-02
5.72E-02
6.58E-02
7.27E-02
7.72E-02
7.88E-02
7.72E-02
7.27E-02
6.58E-02
5.72E-02
4.78E-02
3.84E-02
2.96E-02
2.19E-02

CoHy,
9.25E-19
4.55E-15
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.59E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09
8.22E-12

CoiHs
7.19E-06
6.02E-05
3.93E-04
1.99E-03
7.89E-03
2.43E-02
5.83E-02
1.09E-01
1.58E-01
1.80E-01
1.58E-01
1.09E-01
5.83E-02
2.43E-02
7.89E-03
1.99E-03
3.93E-04

CoHy,
1.34E-03
3.44E-03
7.92E-03
1.63E-02
3.00E-02
4.95E-02
7.31E-02
9.65E-02
1.14E-01
1.20E-01
1.14E-01
9.65E-02
7.31E-02
4.95E-02
3.00E-02
1.63E-02
7.92E-03

CoHy,
7.43E-03
1.26E-02
2.02E-02
3.03E-02
4.27E-02
5.66E-02
7.05E-02
8.24E-02
9.05E-02
9.34E-02
9.05E-02
8.24E-02
7.05E-02
5.66E-02
4.27E-02
3.03E-02
2.02E-02

CoHs,
1.57E-02
2.21E-02
2.98E-02
3.86E-02
4.81E-02
5.76E-02
6.63E-02
7.32E-02
7.78E-02
7.93E-02
7.78E-02
7.32E-02
6.63E-02
5.76E-02
4.81E-02
3.86E-02
2.98E-02

CZEHSA
6.93E-23
9.25E-19
4.55E-15
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.50E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06
5.47E-09

CoeHsy
6.69E-07
7.20E-06
6.03E-05
3.93E-04
2.00E-03
7.89E-03
2.43E-02
5.83E-02
1.09E-01
1.59E-01
1.80E-01
1.59E-01
1.09E-01
5.83E-02
2.43E-02
7.89E-03
2.00E-03

CoaHs,
4.70E-04
1.35E-03
3.47E-03
7.99E-03
1.64E-02
3.03E-02
5.00E-02
7.37E-02
9.73E-02
1.15E-01
1.22E-01
1.15E-01
9.73E-02
7.37E-02
5.00E-02
3.03E-02
1.64E-02

CoaHs,
4.18E-03
7.56E-03
1.29E-02
2.06E-02
3.09E-02
4.35E-02
5.77E-02
7.18E-02
8.39E-02
9.21E-02
9.51E-02
9.21E-02
8.39E-02
7.18E-02
5.77E-02
4.35E-02
3.09E-02

CoaHs,
1.10E-02
1.60E-02
2.25E-02
3.04E-02
3.95E-02
4.92E-02
5.89E-02
6.77E-02
7.48E-02
7.95E-02
8.11E-02
7.95E-02
7.48E-02
6.77E-02
5.89E-02
4.92E-02
3.95E-02

CoHge
1.91E-27
6.93E-23
9.25E-19
4.55E-15
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.59E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04
1.34E-06

CyHs
4.86E-08
6.71E-07
7.21E-06
6.04E-05
3.94E-04
2.00E-03
7.91E-03
2.44E-02
5.84E-02
1.09E-01
1.59E-01
1.80E-01
1.59E-01
1.09E-01
5.84E-02
2.44E-02
7.91E-03

CHge
1.49E-04
4.78E-04
1.37E-03
3.53E-03
8.13E-03
1.67E-02
3.09E-02
5.09E-02
7.51E-02
9.91E-02
1.17E-01
1.24E-01
1.17E-01
9.91E-02
7.51E-02
5.09E-02
3.09E-02

CoHge
2.24E-03
4.31E-03
7.81E-03
1.33E-02
2.12E-02
3.19E-02
4.50E-02
5.96E-02
7.41E-02
8.67E-02
9.52E-02
9.82E-02
9.52E-02
8.67E-02
7.41E-02
5.96E-02
4.50E-02

CoHse
7.48E-03
1.14E-02
1.66E-02
2.34E-02
3.16E-02
4.09E-02
5.10E-02
6.11E-02
7.02E-02
7.76E-02
8.24E-02
8.41E-02
8.24E-02
7.76E-02
7.02E-02
6.11E-02
5.10E-02

CoaHse
1.93E-32
1.91E-27
6.93E-23
9.25E-19
4.55E-15
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.59E-01
2.18E-01
4.86E-02
3.99E-03
1.20E-04

CoeHss
2.77E-09
4.90E-08
6.77E-07
7.28E-06
6.09E-05
3.97E-04
2.02E-03
7.98E-03
2.46E-02
5.90E-02
1.10E-01
1.60E-01
1.82E-01
1.60E-01
1.10E-01
5.90E-02
2.46E-02

CoaHss
4.30E-05
1.54E-04
4.95E-04
1.42E-03
3.66E-03
8.42E-03
1.73E-02
3.19E-02
5.27E-02
7.77E-02
1.03E-01
1.21E-01
1.28E-01
1.21E-01
1.03E-01
7.77E-02
5.27E-02

CoaHse
1.15E-03
2.35E-03
4.54E-03
8.21E-03
1.40E-02
2.23E-02
3.35E-02
4.73E-02
6.26E-02
7.79E-02
9.11E-02
1.00E-01
1.03E-01
1.00E-01
9.11E-02
7.79E-02
6.26E-02

CoaHse
4.98E-03
7.88E-03
1.20E-02
1.75E-02
2.46E-02
3.33E-02
4.31E-02
5.38E-02
6.44E-02
7.40E-02
8.18E-02
8.69E-02
8.86E-02
8.69E-02
8.18E-02
7.40E-02
6.44E-02

CZQHSL)
7.20E-38
1.93E-32
1.91E-27
6.93E-23
9.25E-19
4.55E-15
8.22E-12
5.47E-09
1.34E-06
1.20E-04
3.99E-03
4.86E-02
2.18E-01
3.50E-01
2.18E-01
4.86E-02
3.99E-03

CoaHe
1.25E-10
2.84E-09
5.04E-08
6.96E-07
7.48E-06
6.26E-05
4.08E-04
2.07E-03
8.20E-03
2.53E-02
6.06E-02
1.13E-01
1.65E-01
1.87E-01
1.65E-01
1.13E-01
6.06E-02

CooHeo
1.14E-05
4.57E-05
1.64E-04
5.26E-04
1.51E-03
3.89E-03
8.95E-03
1.84E-02
3.39E-02
5.59E-02
8.25E-02
1.09E-01
1.29E-01
1.36E-01
1.29E-01
1.09E-01
8.25E-02

CooHeo
5.64E-04
1.23E-03
2.53E-03
4.87E-03
8.82E-03
1.50E-02
2.40E-02
3.60E-02
5.08E-02
6.73E-02
8.37E-02
9.79E-02
1.07E-01
1.11E-01
1.07E-01
9.79E-02
8.37E-02

CooHeo
3.24E-03
5.34E-03
8.46E-03
1.29E-02
1.88E-02
2.64E-02
3.57E-02
4.63E-02
5.77E-02
6.91E-02
7.94E-02
8.78E-02
9.32E-02
9.51E-02
9.32E-02
8.78E-02
7.94E-02

CaoHsz
9.91E-44
7.23E-38
1.94E-32
1.92E-27
6.96E-23
9.29E-19
4.57E-15
8.26E-12
5.49E-09
1.34E-06
1.21E-04
4.01E-03
4.88E-02
2.19E-01
3.61E-01
2.19E-01
4.88E-02

CxHe,
4.58E-12
1.34E-10
3.05E-09
5.40E-08
7.46E-07
8.02E-06
6.72E-05
4.38E-04
2.22E-03
8.80E-03
2.71E-02
6.50E-02
1.21E-01
1.77E-01
2.00E-01
1.77E-01
1.21E-01

CyoHe,
2.80E-06
1.25E-05
5.03E-05
1.80E-04
5.79E-04
1.66E-03
4.28E-03
9.85E-03
2.03E-02
3.74E-02
6.16E-02
9.09E-02
1.20E-01
1.42E-01
1.50E-01
1.42E-01
1.20E-01

CyoHe,
2.67E-04
6.22E-04
1.36E-03
2.79E-03
5.37E-03
9.72E-03
1.65E-02
2.64E-02
3.97E-02
5.60E-02
7.41E-02
9.23E-02
1.08E-01
1.18E-01
1.22E-01
1.18E-01
1.08E-01

CaoHe,
2.07E-03
3.54E-03
5.84E-03
9.26E-03
1.41E-02
2.06E-02
2.89E-02
3.91E-02
5.07E-02
6.31E-02
7.56E-02
8.69E-02
9.61E-02
1.02E-01
1.04E-01
1.02E-01
9.61E-02

C31H54
5.29E-50
1.05E-43
7.65E-38
2.05E-32
2.03E-27
7.36E-23
9.83E-19
4.83E-15
8.73E-12
5.81E-09
1.42E-06
1.28E-04
4.24E-03
5.16E-02
2.31E-01
3.81E-01
2.31E-01

CaHe,
1.41E-13
5.30E-12
1.55E-10
3.52E-09
6.25E-08
8.62E-07
9.27E-06
7.76E-05
5.06E-04
2.57E-03
1.02E-02
3.13E-02
7.51E-02
1.40E-01
2.04E-01
2.31E-01
2.04E-01

CaiHgy
6.44E-07
3.23E-06
1.45E-05
5.80E-05
2.08E-04
6.68E-04
1.92E-03
4.94E-03
1.14E-02
2.34E-02
4.31E-02
7.11E-02
1.05E-01
1.38E-01
1.64E-01
1.73E-01
1.64E-01

CaiHg,
1.23E-04
3.04E-04
7.06E-04
1.54E-03
3.16E-03
6.10E-03
1.10E-02
1.88E-02
3.00E-02
4.51E-02
6.36E-02
8.42E-02
1.05E-01
1.23E-01
1.35E-01
1.39E-01
1.35E-01

S
1.29E-03
2.31E-03
3.96E-03
6.53E-03
1.03E-02
1.57E-02
2.30E-02
3.24E-02
4.37E-02
5.66E-02
7.06E-02
8.45E-02
9.72E-02
1.07E-01
1.14E-01
1.16E-01
1.14E-01

CSZHSG
1.32E-56
7.12E-50
1.41E-43
1.03E-37
2.76E-32
2.73E-27
9.90E-23
1.32E-18
6.50E-15
1.18E-11
7.82E-09
1.91E-06
1.72E-04
5.70E-03
6.95E-02
3.11E-01
5.13E-01

CGZHSG
3.79E-15
1.83E-13
6.85E-12
2.00E-10
4.56E-09
8.08E-08
1.12E-06
1.20E-05
1.00E-04
6.55E-04
3.336-03
1.32E-02
4.05E-02
9.72E-02
1.82E-01
2.64E-01
2.99E-01

CaHgs
1.41E-07
7.87E-07
3.94E-06
1.77E-05
7.09E-05
2.54E-04
8.17E-04
2.35E-03
6.04E-03
1.39E-02
2.86E-02
5.27E-02
8.69E-02
1.28E-01
1.69E-01
2.00E-01
2.11E-01

CaHg
5.48E-05
1.44E-04
3.57E-04
8.30E-04
1.81E-03
3.72E-03
7.17E-03
1.30E-02
2.21E-02
3.53E-02
5.30E-02
7.47E-02
9.90E-02
1.23E-01
1.44E-01
1.58E-01
1.63E-01

CaHg
7.96E-04
1.48E-03
2.64E-03
4.53E-03
7.47E-03
1.18E-02
1.80E-02
2.63E-02
3.70E-02
5.00E-02
6.48E-02
8.07E-02
9.67E-02
1.11E-01
1.23E-01
1.30E-01
1.33E-01

Table 3-S. Input modal composition mass fractions (by columns) in the nucleation mode and
composition standard deviation for involatile core of 10%.




252

254
255
256

modal composition

C15H34 CWHSE ciBHKB 01 QHw Czﬂ Hdz 021 HM CZZH45 CZ:!HAB CzAHﬁu C25H52 CZSHM CZYHSE CzBHSB CzQHGU C:W HEZ C:ﬂ Hsd CKZHEE
5.70E-02 257E-02 5.42E-03 4.43E-04 1.34E-05 149E-07 6.08E-10 9.13E-13 5.05E-16 1.03E-19 7.69E-24 2.12E-28 2.15E-33 8.00E-39 1.10E-44 5.87E-51 1.47E-57
346E-02 4.24E-02 243E-02 540E-03 4.43E-04 1.34E-05 1.49E-07 6.08E-10 9.13E-13 5.05E-16 1.03E-19 7.69E-24 2.12E-28 2.15E-33 8.04E-39 1.16E-44 7.91E-51
7.72E-03 2.57E-02 4.01E-02 242E-02 5.40E-03 4.43E-04 1.34E-05 149E-07 6.08E-10 9.13E-13 5.05E-16 1.03E-19 7.69E-24 2.12E28 2.16E-33 8.50E-39 1.57E-44
6.34E-04 5.73E-03 243E-02 3.99E-02 242E-02 5.40E-03 4.43E-04 1.34E-05 1.49E-07 6.08E-10 9.13E-13 5.05E-16 1.03E-19 7.70E-24 2.13E-28 2.28E-33 1.14E-38
1.91E-05 4.71E-04 5.42E-03 242E-02 3.99E-02 242E-02 540E-03 4.43E-04 1.34E-05 1.49E-07 6.08E-10 9.13E-13 5.05E-16 1.03E-19 7.73E-24 2.25E-28 3.07E-33
213E-07 1.42E-05 4.45E-04 5.40E-03 242E-02 3.99E-02 242E-02 5.40E-03 4.43E-04 1.34E-05 1.49E-07 6.08E-10 9.13E-13 5.05E-16 1.03E-19 8.17E-24 3.03E-28
869E-10 1.58E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 3.99E-02 2.42E-02 5.40E-03 4.43E-04 1.34E-05 1.49E-07 6.08E-10 9.14E-13 5.08E-16 1.09E-19 1.10E-23
1.31E-12  6.45E-10 1.49E-07 1.34E-05 4.43E-04 540E-03 242E-02 3.99E-02 242E-02 5.40E-03 4.43E-04 1.34E-05 1.49E-07 6.08E-10 9.18E-13 5.37E-16 1.47E-19
7.22E-16 9.70E-13 6.10E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 3.99E-02 242E-02 5.40E-03 4.43E-04 1.34E-05 149E-07 6.10E-10 9.70E-13 7.22E-16
1.47E-19 5.37E-16 9.18E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 3.99E-02 2.42E-02 5.40E-03 4.43E-04 1.34E-05 149E-07 6.45E-10 1.31E-12
1.10E-23 1.09E-19 5.08E-16 9.14E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 2.42E-02 3.99E-02 242E-02 540E-03 4.43E-04 1.34E-05 1.58E-07 8.69E-10
3.03E-28 8.17E-24 1.03E-19 5.05E-16 9.13E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 3.99E-02 242E-02 540E-03 4.45E-04 1.42E-05 2.13E-07
3.07E-33 225E-28 7.73E-24 1.03E-19 5.05E-16 9.13E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 3.99E-02 242E-02 5.42E-03 4.71E-04 1.91E-05
1.14E-38 2.28E-33 2.13E-28 7.70E-24 1.03E-19 5.05E-16 9.13E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 3.99E-02 243E-02 5.73E-03 6.34E-04
1.57E-44 8.50E-39 2.16E-33 2.12E-28 7.69E-24 1.03E-19 5.05E-16 9.13E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 5.40E-03 242E-02 4.01E-02 2.57E-02 7.72E-03
7.91E-51 1.16E-44 8.04E-39 215E-33 2.12E-28 7.69E-24 1.03E-19 5.05E-16 9.13E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 540E-03 243E-02 4.24E-02 3.46E-02
1.47E-57 5.87E-51 1.10E44 8.00E-30 2.15E-33 2.12E-28 7.69E-24 1.03E-19 5.05E-16 9.13E-13 6.08E-10 1.49E-07 1.34E-05 4.43E-04 542E-03 2.57E-02 5.70E-02

CiHy CiHy CigHyg CiHy CyoHy, CoHa CoHa CoHag CyHy CyeHs, CoeHas CyHy CosHes ) Cooth, CoiH, CioHes
3.33E-02 227E-02 1.35E-02 6.74E-03 2.73E-03 8.79E-04 2.22E-04 4.36E-05 6.69E-06 7.99E-07 7.44E-08 5.40E-09 3.07E-10 1.39E-11 5.09E-13 1.57E-14 4.21E-16
2.94E-02 2.57E-02 196E-02 1.26E-02 6.55E-03 2.71E-03 8.77E-04 2.22E-04 4.36E-05 6.69E-06 8.00E-07 7.45E-08 5.45E-09 3.16E-10 1.49E-11 5.89E-13 2.03E-14
202E-02 227E-02 222E02 1.83E-02 1.22E-02 6.49E-03 270E-03 B8.76E-04 2.22E-04 4.36E-05 6.69E-06 8.01E-07 7.52E-08 5.60E-09 3.39E-10 1.72E-11  7.62E-13
1.08E-02 1.56E-02 1.96E-02 2.07E-02 1.78E-02 1.21E-02 6.48E-03 2.70E-03 8.76E-04 2.22E-04 4.37E-05 6.71E-06 8.08E-07 7.73E-08 6.00E-09 3.92E-10 2.23E-11
450E-03 8.35E-03 1.35E-02 1.83E-02 202E-02 1.77E-02 1.21E-02 6.48E-03 2.70E-03 8.76E-04 2.22E-04 4.38E-05 6.77E-06 8.31E-07 8.29E-08 6.94E-09 5.07E-10
1.46E-03 3.48E-03 7.22E-03 1.26E-02 1.78E-02 2.00E-02 1.76E-02 1.21E-02 6.48E-03 2.70E-03 8.77E-04 2.22E-04 4.41E-05 6.96E-06 8.91E-07 9.58E-08 8.98E-09
3.69E-04 1.13E-03 3.01E-03 6.74E-03 1.22E-02 1.77E-02 2.00E-02 1.76E-02 1.21E-02 6.48E-03 2.70E-03 8.79E-04 2.24E-04 4.54E-05 7.46E-06 1.03E-06 1.24E-07
7.28E-05 2.86E-04 9.77E-04 281E-03 6.55E-03 1.21E-02 1.76E-02 1.99E-02 1.76E-02 1.21E-02 6.48E-03 2.71E-03 8.87E-04 2.30E-04 4.87E-05 8.63E-06 1.33E-06
1.12E-05 5.62E-05 2.47E-04 9.11E-04 273E-03 6.49E-03 1.21E-02 1.76E-02 1.99E-02 1.76E-02 1.21E-02 6.49E-03 2.73E-03 9.11E-04 247E-04 5.62E-05 1.12E-05
1.33E-06 8.63E-06 4.87E-05 2.30E-04 8.87E-04 2.71E-03 6.48E-03 1.21E-02 1.76E-02 1.99E-02 1.76E-02 1.21E-02 6.55E-03 2.81E-03 9.77E-04 2.86E-04 7.28E-05
1.24E-07 1.03E-06 7.46E-06 4.54E-05 2.24E-04 8.79E-04 270E-03 6.48E-03 1.21E-02 1.76E-02 2.00E-02 1.77E-02 1.22E-02 6.74E-03 3.01E-03 1.13E-03 3.69E-04
8.98E-09 9.58E-08 8.91E-07 6.96E-06 4.41E-05 222E-04 8.77E-04 270E-03 6.48E-03 1.21E-02 1.76E-02 200E-02 1.78E-02 1.26E-02 7.22E-03 3.48E-03 1.46E-03
5.07E-10 6.94E-09 8.29E-08 8.31E-07 6.77E-06 4.38E-05 2.22E-04 8.76E-04 2.70E-03 6.48E-03 1.21E-02 1.77E-02 2.02E-02 1.83E-02 1.35E-02 8.35E-03 4.50E-03
223E-11 3.92E-10 6.00E-09 7.73E-08 8.08E-07 6.71E-06 4.37E-05 2.22E-04 8.76E-04 2.70E-03 6.48E-03 1.21E-02 1.78E-02 2.07E-02 1.96E-02 1.56E-02 1.08E-02
7.62E-13  1.72E-11  3.39E-10 5.60E-09 7.52E-08 8.01E-07 6.69E-06 4.36E-05 2.22E-04 8.76E-04 2.70E-03 6.49E-03 1.22E-02 1.83E-02 2.22E-02 2.27E-02 2.02E-02
203E-14 5.89E-13 149E-11 3.16E-10 5.45E-09 7.45E-08 8.00E-07 6.69E-06 4.36E-05 2.22E-04 8.77E-04 2.71E-03 6.55E-03 1.26E-02 1.96E-02 2.57E-02 2.94E-02
421E-16 1.57E-14 5.09E-13 1.39E-11 3.07E-10 5.40E-09 7.44E-08 7.99E-07 6.69E-06 4.36E-05 2.22E-04 8.79E-04 2.73E-03 6.74E-03 1.35E-02 227E-02 3.33E-02

CieHs, CiHy Ciatas CioHa CxoH,, CoHae CoHie CoHe CaHg CoHs CoeH, CHs CosHis CaHso CyoHe, CaHe, CaHes
235E-02 1.82E-02 1.33E-02 9.17E-03 5.85E-03 3.43E-03 1.83E-03 8.80E-04 3.82E-04 1.49E-04 5.22E-05 1.66E-05 4.78E-06 1.26E-06 3.11E-07 7.16E-08 1.56E-08
222E-02 1.92E-02 157E-02 1.21E-02 863E-03 5.65E-03 3.37E-03 1.81E-03 8.78E-04 3.82E-04 1.50E-04 532E-05 1.71E-05 5.07E-06 1.39E-06 3.59E-07 8.75E-08
1.88E-02 1.82E-02 1.66E-02 143E-02 1.14E-02 8.34E-03 555E-03 3.34E-03 1.81E-03 8.80E-04 3.86E-04 1.53E-04 5.50E-05 1.82E-05 558E-06 1.61E-06 4.38E-07
1.42E-02 1.54E-02 1.57E-02 1.51E-02 1.35E-02 1.10E-02 8.19E-03 5.50E-03 3.33E-03 1.81E-03 8.87E-04 3.93E-04 1.58E-04 5.85E-05 2.00E-05 6.44E-06 1.96E-06
9.65E-03 1.17E-02 1.33E-02 1.43E-02 1.42E-02 1.30E-02 1.08E-02 8.12E-03 5.49E-03 3.34E-03 1.83E-03 9.04E-04 4.07E-04 1.68E-04 6.44E-05 2.31E-05 7.87E-06
5.85E-03 7.90E-03 1.01E-02 1.21E-02 1.35E-02 1.37E-02 1.28E-02 1.07E-02 8.10E-03 5.50E-03 3.37E-03 1.86E-03 9.36E-04 4.32E-04 1.85E-04 7.43E-05 2.83E-05
3.18E-03 4.79E-03 6.84E-03 9.17E-03 1.14E-02 1.30E-02 1.35E-02 1.27E-02 1.07E-02 8.12E-03 5.55E-03 3.43E-03 1.93E-03 9.94E-04 4.76E-04 2.13E-04 9.08E-05
1.54E-03 2.60E-03 4.15E-03 6.22E-03 8.63E-03 1.10E-02 1.28E-02 1.34E-02 1.26E-02 1.07E-02 8.19E-03 5.65E-03 3.55E-03 2.05E-03 1.09E-03 5.49E-04 2.61E-04
6.71E-04 1.26E-03 225E-03 3.77E-03 5.85E-03 8.34E-03 1.08E-02 1.27E-02 1.34E-02 1.27E-02 1.08E-02 8.34E-03 5.85E-03 3.77E-03 2.25E-03 1.26E-03 6.71E-04
261E-04 5.49E-04 1.09E-03 2.05E-03 3.55E-03 5.65E-03 819E-03 1.07E-02 1.26E-02 1.34E-02 1.28E-02 1.10E-02 8.63E-03 6.22E-03 4.15E-03 2.60E-03 1.54E-03
9.08E-05 2.13E-04 4.76E-04 9.94E-04 1.93E-03 343E-03 5.55E-03 8.12E-03 1.07E-02 1.27E-02 1.35E-02 1.30E-02 1.14E-02 9.17E-03 6.84E-03 4.79E-03 3.18E-03
2.83E-05 7.43E-05 1.85E-04 4.32E-04 9.36E-04 1.86E-03 3.37E-03 5.50E-03 8.10E-03 1.07E-02 1.28E-02 1.37E-02 1.35E-02 1.21E-02 1.01E-02 7.90E-03 5.85E-03
7.87E-06 231E-05 6.44E-05 1.68E-04 4.07E-04 9.04E-04 1.83E-03 3.34E-03 5.49E-03 8.12E-03 1.08E-02 1.30E-02 1.42E-02 1.43E-02 1.33E-02 1.17E-02 9.65E-03
1.96E-06 6.44E-06 2.00E-05 5.85E-05 1.58E-04 3.93E-04 8.87E-04 1.81E-03 3.33E-03 5.50E-03 8.19E-03 1.10E-02 1.35E-02 1.51E-02 1.57E-02 1.54E-02 1.42E-02
4.38E-07 1.61E-06 558E-06 1.82E-05 5.50E-05 1.53E-04 3.86E-04 8.80E-04 1.81E-03 3.34E-03 5.55E-03 8.34E-03 1.14E-02 1.43E-02 1.66E-02 1.82E-02 1.88E-02
8.75E-08 3.59E-07 1.39E-06 5.07E-06 1.71E-05 6.32E-05 1.50E-04 3.82E-04 8.78E-04 1.81E-03 3.37E-03 5.65E-03 8.63E-03 1.21E-02 1.57E-02 1.92E-02 2.22E-02
1.56E-08 7.16E-08 3.11E-07 1.26E-06 4.78E-06 1.66E-05 522E-05 1.49E-04 3.82E-04 8.80E-04 1.83E-03 3.43E-03 5.85E-03 9.17E-03 1.33E-02 1.82E-02 2.35E-02

CiHy CiHy CigHyg CiHy CyoHe CoiHu CoHis CiHyg CyHy CoHs, CoeHsy CoHe CoaHgg CoHeo CyoHe, CyHe, CaaHeg
1.81E-02 1.50E-02 1.20E-02 9.30E-03 6.96E-03 5.00E-03 3.43E-03 2.24E-03 1.40E-03 8.25E-04 4.64E-04 249E-04 127E-04 6.27E-05 297E-05 1.36E-05 6.08E-06
1.76E-02 1.54E-02 1.32E-02 1.09E-02 8.66E-03 6.62E-03 4.84E-03 3.37E-03 2.23E-03 1.40E-03 8.40E-04 4.79E-04 261E-04 1.37E-04 6.91E-05 3.37E-05 1.60E-05
1.60E-02 1.50E-02 1.36E-02 1.19E-02 1.01E-02 8.24E-03 6.41E-03 4.75E-03 3.35E-03 2.24E-03 1.43E-03 8.68E-04 504E-04 2.81E-04 151E-04 7.85E-05 3.97E-05
1.37E-02 1.36E-02 1.32E-02 1.23E-02 1.11E-02 9.63E-03 7.97E-03 6.29E-03 4.72E-03 3.37E-03 2.28E-03 1.48E-03 9.13E-04 541E-04 3.10E-04 1.71E-04 9.23E-05
1.10E-02 1.16E-02 1.20E-02 1.19E-02 1.15E-02 1.06E-02 9.32E-03 7.83E-03 6.26E-03 4.75E-03 3.43E-03 2.36E-03 1.55E-03 9.80E-04 597E-04 3.52E-04 2.02E-04
830E-03 9.36E-03 1.03E-02 1.09E-02 1.11E-02 1.09E-02 1.02E-02 9.16E-03 7.79E-03 6.29E-03 4.84E-03 3.54E-03 2.48E-03 1.67E-03 1.08E-03 6.78E-04 4.13E-04
5.80E-03 7.06E-03 8.24E-03 9.30E-03 1.01E-02 1.06E-02 1.06E-02 1.01E-02 9.10E-03 7.83E-03 6.41E-03 5.00E-03 3.72E-03 2.66E-03 1.84E-03 1.23E-03 7.97E-04
3.92E-03 5.01E-03 6.22E-03 7.47E-03 8.66E-03 9.63E-03 1.02E-02 1.04E-02 1.00E-02 9.16E-03 7.97E-03 6.62E-03 5.25E-03 4.00E-03 2.94E-03 2.09E-03 1.44E-03
245E-03 3.34E-03 4.41E-03 5.64E-03 6.96E-03 8.24E-03 9.32E-03 1.01E-02 1.03E-02 1.01E-02 9.32E-03 8.24E-03 6.96E-03 5.64E-03 4.41E-03 3.34E-03 2.45E-03
1.44E-03 2.09E-03 2.94E-03 4.00E-03 5.25E-03 6.62E-03 7.97E-03 9.16E-03 1.00E-02 1.04E-02 1.02E-02 9.63E-03 8.66E-03 7.47E-03 6.22E-03 5.01E-03 3.92E-03
7.97E-04 1.23E-03 1.84E-03 266E-03 3.72E-03 5.00E-03 6.41E-03 7.83E-03 9.10E-03 1.01E-02 1.06E-02 1.06E-02 1.01E-02 9.30E-03 8.24E-03 7.06E-03 5.89E-03
413E-04 6.78E-04 1.08E-03 1.67E-03 248E-03 3.54E-03 4.84E-03 6.29E-03 7.79E-03 9.16E-03 1.02E-02 1.09E-02 1.11E-02 1.09E-02 1.03E-02 9.36E-03 8.30E-03
202E-04 3.52E-04 597E-04 9.80E-04 1.55E-03 2.36E-03 3.43E-03 4.75E-03 6.26E-03 7.83E-03 9.32E-03 1.06E-02 1.15E-02 1.19E-02 1.20E-02 1.16E-02 1.10E-02
9.23E-05 1.71E-04 3.10E-04 541E-04 9.13E-04 148E-03 2.28E-03 3.37E-03 4.72E-03 6.29E-03 7.97E-03 9.63E-03 1.11E-02 1.23E-02 1.32E-02 1.36E-02 1.37E-02
3.97E-05 7.85E-05 1.51E-04 281E-04 5.04E-04 868E-04 1.43E-03 224E-03 3.35E-03 4.75E-03 6.41E-03 8.24E-03 1.01E-02 1.19E-02 1.36E-02 1.50E-02 1.60E-02
1.60E-05 3.37E-05 6.91E-05 1.37E-04 2.61E-04 4.79E-04 8.40E-04 1.40E-03 223E-03 3.37E-03 4.84E-03 6.62E-03 8.66E-03 1.09E-02 1.32E-02 1.54E-02 1.76E-02
6.08E-06 1.36E-05 297E-05 6.27E-05 1.27E-04 249E-04 4.64E-04 B8.25E-04 1.40E-03 2.24E-03 3.43E-03 5.00E-03 6.96E-03 9.30E-03 1.20E-02 1.50E-02 1.81E-02

CiHy CiHy CigHyg CiHy CyoHa, CoiHa CoHa CyHag CyHy CyeHs CoHay CyHy CouHeg CasHeo Cooth, CoiHe, Cootes
1.48E-02 1.27E-02 1.07E-02 8.83E-03 7.15E-03 5.67E-03 4.38E-03 3.31E-03 243E-03 1.74E-03 1.22E-03 8.31E-04 553E-04 3.60E-04 220E-04 1.44E-04 8.84E-05
1.45E-02 1.20E-02 1.13E-02 9.76E-03 8.23E-03 6.78E-03 546E-03 4.20E-03 3.29E-03 2.45E-03 1.78E-03 1.26E-03 8.76E-04 5.93E-04 3.94E-04 2.57E-04 1.64E-04
1.37E-02 1.27E-02 1.16E-02 1.04E-02 9.09E-03 7.80E-03 6.54E-03 5.35E-03 4.26E-03 3.31E-03 2.50E-03 1.85E-03 1.33E-03 0.40E-04 6.49E-04 4.40E-04 2.93E-04
1.24E-02 1.19E-02 1.13E-02 1.06E-02 9.65E-03 8.62E-03 7.52E-03 6.40E-03 5.31E-03 4.20E-03 3.38E-03 2.60E-03 1.95E-03 1.43E-03 1.03E-03 7.26E-04 5.04E-04
1.07E-02 1.08E-02 1.07E-02 1.04E-02 9.85E-03 9.16E-03 8.31E-03 7.36E-03 6.36E-03 5.35E-03 4.38E-03 3.51E-03 2.74E-03 2.09E-03 1.57E-03 1.15E-03 8.30E-04
8.97E-03 9.39E-03 9.66E-03 9.76E-03 9.65E-03 9.34E-03 8.83E-03 8.14E-03 7.31E-03 6.40E-03 5.46E-03 4.55E-03 3.70E-03 294E-03 2.29E-03 1.75E-03 1.32E-03
7.20E-03 7.84E-03 8.40E-03 8.83E-03 9.09E-03 9.16E-03 9.01E-03 8.64E-03 8.08E-03 7.36E-03 6.54E-03 5.67E-03 4.79E-03 3.97E-03 3.22E-03 2.56E-03 2.00E-03
5.55E-03 6.29E-03 7.01E-03 7.67E-03 8.23E-03 8.62E-03 8.83E-03 8.82E-03 8.58E-03 8.14E-03 7.52E-03 6.78E-03 5.97E-03 5.14E-03 4.34E-03 3.59E-03 2.93E-03
411E-03 4.85E-03 563E-03 6.41E-03 7.15E-03 7.80E-03 8.31E-03 8.64E-03 8.75E-03 8.64E-03 8.31E-03 7.80E-03 7.15E-03 6.41E-03 5.63E-03 4.85E-03 4.11E-03
2.93E-03 3.59E-03 4.34E-03 5.14E-03 5.97E-03 6.78E-03 7.52E-03 8.14E-03 8.58E-03 8.82E-03 8.83E-03 8.62E-03 8.23E-03 7.67E-03 7.01E-03 6.29E-03 5.55E-03
2.00E-03 2.56E-03 3.22E-03 3.97E-03 4.79E-03 5.67E-03 6.54E-03 7.36E-03 8.08E-03 8.64E-03 9.01E-03 9.16E-03 9.09E-03 8.83E-03 8.40E-03 7.84E-03 7.20E-03
1.32E-03 1.75E-03 2.29E-03 2.94E-03 3.70E-03 4.55E-03 546E-03 6.40E-03 7.31E-03 8.14E-03 8.83E-03 9.34E-03 9.65E-03 O.76E-03 9.66E-03 9.39E-03 8.97E-03
830E-04 1.15E-03 1.57E-03 2.09E-03 274E-03 3.51E-03 4.38E-03 5.35E-03 6.36E-03 7.36E-03 8.31E-03 9.16E-03 9.85E-03 1.04E-02 1.07E-02 1.08E-02 1.07E-02
5.04E-04 7.26E-04 1.03E-03 1.43E-03 1.95E-03 260E-03 3.38E-03 4.29E-03 5.31E-03 6.40E-03 7.52E-03 8.62E-03 9.65E-03 1.06E-02 1.13E-02 1.19E-02 1.24E-02
293E-04 4.40E-04 6.49E-04 9.40E-04 1.33E-03 1.85E-03 2.50E-03 3.31E-03 4.26E-03 5.35E-03 6.54E-03 7.80E-03 9.09E-03 1.04E-02 1.16E-02 1.27E-02 1.37E-02
1.64E-04 2.57E-04 3.94E-04 5.93E-04 B8.76E-04 1.26E-03 1.78E-03 2.45E-03 3.29E-03 4.20E-03 5.46E-03 6.78E-03 8.23E-03 9.76E-03 1.13E-02 1.29E-02 1.45E-02
8.84E-05 1.44E-04 220E-04 3.60E-04 5.53E-04 8.31E-04 1.22E-03 1.74E-03 2.43E-03 3.31E-03 4.38E-03 5.67E-03 7.15E-03 8.83E-03 1.07E-02 1.27E-02 1.48E-02

Table 4-S. Input modal composition mass fractions (by columns) in the Aitken mode and
composition standard deviation for involatile core of 90%.
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n-alkanes Chickos&Lipkind EPI Suite A) Nannoolal et al 2008 B) Myrdal and Yalkowsky 1997  Co) Compernolle et al 2011
C Hons 2008 boiling point boiling point for all boiling points

n a b c a b c

16 9.29E-001 2.87E-001 6.63E-001 5.38E-001 1.39E-001 3.46E-001 2.75E-001 3.05E-001
17 4.32E-001 6.85E-002 2.45E-001 2.06E-001 3.14E-002 1.24E-001 1.03E-001 9.98E-002
18 1.95E-001 1.54E-002 9.22E-002 7.91E-002 6.74E-003 4.55E-002 3.86E-002 3.27E-002
19 8.97E-002 3.23E-003 3.54E-002 3.04E-002 1.38E-003 1.73E-002 1.47E-002 1.07E-002
20 4.13E-002 6.33E-004 1.39E-002 1.17E-002 2.70E-004 6.76E-003 5.61E-003 3.50E-003
21 6.93E-004 1.89E-002 1.16E-004 5.60E-003 4.47E-003 5.03E-005 2.73E-003 2.16E-003 1.15E-003
22 2.09E-004 9.23E-003 1.97E-005 2.26E-003 1.71E-003 8.94E-006 1.11E-003 8.35E-004 3.75E-004
23 6.95E-005 4.73E-003 3.10E-006 8.86E-004 6.52E-004 1.52E-006 4.45E-004 3.25E-004 1.23E-004
24 2.31E-005 2.26E-003 4.50E-007 3.39E-004 2.48E-004 246E-007 1.75E-004 1.27E-004 4.01E-005
25 8.51E-006 1.28E-002 6.01E-008 1.26E-004 9.38E-005 3.81E-008 6.71E-005 4.97E-005 1.31E-005
26 2.83E-006 7.02E-004 7.37E-009 4.58E-005 3.53E-005 5.64E-009 2.53E-005 1.95E-005 4.30E-006
27 1.15E-006 1.31E-004 8.25E-010 1.61E-005 1.32E-005 7.97E-010 9.36E-006 7.68E-006 1.41E-006
28 3.14E-007 2.06E-004 8.40E-011 5.53E-006 4.94E-006 1.08E-010 3.39E-006 3.03E-006 4.61E-007
29 1.05E-007 1.27E-004 7.74E-012 1.84E-006 1.83E-006 1.39E-011 1.20E-006 1.20E-006 1.51E-007
30 3.48E-008 7A49E-005 6.44E-013 5.96E-007 6.75E-007 1.72E-012 4.20E-007 4.74E-007 4.93E-008
31 1.16E-008 454E-005 4.81E-014 1.87E-007 2.47E-007 2.03E-013 1.43E-007 1.88E-007 1.61E-008
32 3.49E-009 2.66E-005 3.20E-015 5.70E-008 9.01E-008 2.29E-014 4.80E-008 7.43E-008 5.28E-009
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Table 5-S. Vapour pressure data at 298 K from different sources corresponding to Figure 2 in the
main manuscript. a, b, and c refer to the boiling point of Joback and Reid (1987), Stein and Brown
(1994) and Nannoolal et al. (2004), respectively. A-a, B-c and Co are used in this study.



compound vapour
CH,, 6.42 (3.62)
C,Hy 9.32 (4.31)
C Hy 9.36 (4.41)
C,H, 9.74 (4.09)
C,H,, 8.35 (3.59)
C,H, 6.20 (3.06)
C,Hy 3.97 (1.98)
C,Hy 2.32 (1.25)
C,,Hy, 1.59 (1.79)
C,H,, 1.20 (0.52)
C,Hs, 1.00 (0.50)
C,,Hy, 1.28 (0.53)
C,sHyq 1.03 (0.53)
C,Hy 1.24 (0.53)
C,He 0.80 (0.38)
C, H, 0.77 (0.30)
C,Hg 0.42 (0.18)

260  Table 6-S. Gas-phase concentrations used in the model. Numbers in parenthesis show the standard

261 deviation of the measurements. Unit, ng m™.



