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Text S1. Particle wall loss correction

The particle wall loss was corrected by using a total-mass-concentration-based method

(Liu and Abbatt, 2021). The wall-loss-corrected sulfate concentration at time t wC s02™ (t)

can be calculated using the Eq.(1).

t
WCsoz-(t) = Co2-(t) + k | Cssgg_ (Hdt (1)

4

where CSS:ZS_ (t) is the measured sulfate concentration at time t, and k is the first order

particles wall loss rate constant, 1x10* s! in this study. The wall loss rate constants of pure
(NH4)2S04 seed and NH4NOs3 seed were similar under the experimental conditions in this
work.
Text S2. NH3 concentration wall loss correction

According to the reports of Huang et al. (2018)and Zhang et al. (2014), the vapor wall
loss of gas compounds in Teflon-walled chambers can be estimated by a two-layer model, and
the overall mass transport coefficient across the gas-phase boundary layer and the air-Teflon
interface can be calculated by Eq.2-4. Then the first-order wall loss coefficient (kw) can be
calculated by Eq.5. Therefore, the loss of NH3 to the chamber wall is estimated by the kw by

considering the gas-phase transport within the chamber, as reported by Zhang et al. (2014)

1 1
v= (4 )
Ue vc
_Z keD
N 3
oy
ve=2 )
A A Oly, 0
k=(=)p.=(—)——
W (V)171 (V)4+E( Oy, W ) (5)
2° Jk.D,

where A/V is the surface-to-volume ratio of the chamber; ay is the mass accommodation
coefficient of NH3 onto the Teflon chamber walls at RH = 90% (0.01) (Bongartz et al., 1995);

© is the mean molecular speed of NH; (603 m s™') (Seinfeld and Pandis, 2006); ke is the
Y]
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coefficient of eddy diffusion and is estimated to be 0.31 for the chamber used in this work; D,
is the gas-phase diffusion coefficient (1.98x 107°) (Tang et al., 2014).

Therefore, the loss of NHj3 to the chamber wall is estimated by the kw by considering the
gas-phase transport within the chamber (Zhang et al., 2014). The average concentration of
NH3 is estimated by eq. 6,

55
[NH,], (©6)

KAt

ky At

[NH;]=

where the first-order wall-loss coefficient (kw) of NHj in this study is 9.5 x 10 s! and At is
the reaction time. For an initial injection concentration of 1250 ppbv NHj3, the average

concentration of NH3 in the chamber was corrected to be 73 ppbv.

Text S3. VOCs concentration wall loss correction and estimation of MGly concentration

The vapor wall loss coefficients of VOCs in chamber were also calculated by Eq.2. The
values of aw, ke, @ and Dg of VOCs were calculated by eq.7-10, respectively (Huang et al.,
2018).

a, = 10—2.744(6*)—0.6566 (7)
Ncno
| *=(nd — be —ngbg — 2 b
0810C (n¢ —n¢)be —npbg e + g co (8)
—nyby — ngbs,
k. = 0.004 + 10‘2'25(V)0'74 9)
8RT
0= —— (10)
TMW,0c

where ¢” is the vapor saturation concentration of VOCs, and the calculation method and all
parameters were explained in detail by Li et al. (2016); R is the gas constant, 8.314 (kg m? s 2
K™ mol™"); T is the temperature; MW, is the vapor molecular weight of VOCs; Dg of VOCs
were referred to the results of Tang et al. (2015).

In this study, the concentrations of MGly measured by PTR-MS were the equilibrium
concentrations after gas-particle partitioning and multiphase reactions, which would
underestimate the contribution of MGLY in the SOA formation. Hence, the total

S3



70
71
72
73
74

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

concentrations of MGly in gas phase were estimated through the molar yield (14%) of MGLY
in acetone-OH oxidation reported by Fu et al. (2008). Then the total concentrations of MGly
were vapor wall loss corrected by k.
Text S4. Concentration of OH radicals

In this study, the concentration of OH was estimated from exponential fitting of the

measured decay of acetone concentration (eq.11-12) (Li et al., 2021a)

[Acetone] = [Acetone]oe™* (11)
k;

OH] = —= (12)
[OH] K

where [Acetone]o is the initial concentration of acetone and ko is the fitted pseudo first-order
rate constant for the acetone-OH reaction, and ki (5.5 % 10712 cm® molecule™! s7!) is the reaction
rate between OH and acetone. The calculated concentrations of [OH] are about 5.3 x 10°
molecules cm™.
Text S5. The calculation of the MAC of SOA

In this study, the light absorption coefficient (Absy, M m™!) and the mass absorption
coefficient (MAC), m? g !) at the wavelength of A of SOA were calculated using eq.13 and 14,

respectively (Liu et al., 2023).

Vv
Abs; = (A3 — A7) == x In (10
1= (4x 70°)Va><l (10) (13)
_ Absy (14)
MAC; = —*

where Ay and A7oo represent the light absorption at the wavelengths of A and 700 nm measured
by LWCC, respectively; Vw and V, represent the volume of solvent and the volume of air
corresponding to the filter punch, respectively; and | is the absorbing path length (1 m); M is
the concentration of water-soluble organic carbon (WSOC, pgC m™).
Text S6. The calculation of the partition coefficients of NH3 (¢(NH4"))

The partition coefficients of NH3 (¢(NH4")) on different seeds were calculated by eq.15
and 16 (Guo et al., 2017; Nah et al., 2018).
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—pH
&H,*%Wim X 0.987 x 10714

pH (15)
S———Hy, W;RT x 0.987 x 1014
VYnu} NHa

In (Hyp,) = 25393 — 10373.6(1/T, — 1/T) + 4.131(T,/T — (1 + In (T,/T))) (10)

where yy+ and yypy areactivity coefficients of H" and NH4", respectively, calculated from

E-AIM model; Hyy, is equilibrium constants calculated by eq.16; R is the gas constant; T is

temperature; W; is particle liquid water content associated with inorganic species.
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Figure S1. A schematic diagram of experimental setup in this work
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Figure S2. The mass spectra of acetone-derived SOA measured by HR-AMS during
the Phase I and Phase II (a and b) and their difference between the two phases (c). Data
were taken and analyzed at a high resolution but were summarized to a unit mass
resolution for display.
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160  Table S1. Initial conditions of the experiments

Exp. No. Acetone oH? NHs; SO Seeds RH
(ppb) (moleculescm)  (ppb)  (ppb) (%)
1 750 5.3 <108 73 / (NH4)2S04 85+
2 750 5.3x108 73 / (NH4)HSO, 85
3 750 5.3 <108 73 / NaxSO4 85+
4 750 5.3 <108 73 500 NaxSO4 85+
5 750 5.4 <108 73 / / 85+
2 The concentrations of OH radicals in all experiments were calculated by Text S4.
161
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165 Table S2. ESI-Orbitrap MS measured products in acetone SOA
Measured
Theory | Suggested
Mass Molecular Structure Seeds Ref.
Mass | Formula
[M+H]*
De Haan et al.
72 71 CsHsNO N
() NH (2019)
(@]
163 162 | CsHiO o~ ~o Li et al. (2021b
H100s R (2021b)
H
0 Q N Aiona et al.
195 194 C9H10N203 \ ,
N (2017)
(e} (N H4)2SO4
0 (@]
o.__©O .
235 234 CyoH 1407 /U\( j//\ Li et al. (2021b)
OH
OHo
N (0] OH (0]
341 | 340 [CisHaON /(/\WJ\ Aiona etal.
15H2007N2 ” (2017)
(0] OH (@] OH
O O
105 04 | cmwo 2_{ Altieri et al.
S OH (2008)
OH
HO 0 Altieri et al.
119 118 C4HgO4
I, (2008)
HO  OH o
o Altieri et al.
135 134 C4HgOs
o (2008)
HO
O o]
161 160 | CsHsOs /“\[roﬁ/ll\
Na,SO4
O HO
(0] OH
OH Guzman et al.
179 178 C6H1006 HO
(2006)
HO (6]
o=
;><o Zhao et al.
217 | 216 | CoH1206 o
OY\O)\f (2006)
o O OHO
233 232 CoH 1,07 OH Tan et al. (2012)
o) OH
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Table S3 Concentrations of total SOA formed in the chamber and that formed only
from the uptake of methylglyoxal (MGly) in the chamber

SOA® Surface area MGly SOAmMG®  SOA/SO AwmGly
Seed (ng m) of seeds (g m?) P (ng m?)
(m* m™)
Na;SO4 140 9.30x1073 26.74 2.6x10* 17.17 8.15
(NH4)2SO4 101 1.95%x10? 42.95 2.6x10* 28.88 3.50
NH4HSO4 57 1.14x1072 38.43 2.6x10* 20.17 2.83

8SOA values are the concentrations of SOA on different seeds observed in the experiments. *The
values of y are consistent with the parameters of the irreversible uptake of MGly used in CMAQ
v5.3.°SOAMaly is estimated concentration of SOA formed from the irreversible uptake of MGly on
different aerosols.
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