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Secondary Organic Aerosols from /Aqueous Reactlon of Aerosol Water “.,- =
YE Zhao-lian' , QU Zhen- -xiu', MA Shuai- Shual GAI Xin-lei*” ] -;"F.’
(1. School of Chemlca,} and EnVlronmental Eng,lneerlng Jlang%u University of Technology,‘, Changzhou 213001, China 2% Jlang%u Key
Laboratvory of Atmqspherlc Environment Monltormg and Pdﬂu[.ron Control School of Env1ronmental Sci ience and Engineering, Nan]mg.
Unlversny' of Infbrmatlon Science & Technolog‘}’f Nanj";lg 210044 China) ‘ ¢ < P £

Abstract; quu1d water (cloud/fog droplets and aerosolﬂ) iy fubiquitous in the atmospl?re andcarl’ prowde an important.reaction anegia
for aqueous- phdse chemical reactions. Gdseou&g precurs-lprs (mdlnly VOCs) or théir 'gas-phase initial or first-generation oxidation
products (including intermediate-volatility ang{ semi-yolatile organic, compounds; 1#8VOEs) can undergo chemical reactions”in the
atmospheric condensed phase .( aqueous phase ) o form low- volatility | highly oxidized organic matter [. g. , some key tracer species
such as organosulfates ( OSSL) and organonitrogens ( ONS) ]‘."T-}l}gséfi)roducts largely remain in the particle phase upon water evaporation
and aref referred to as aqueous secondary organic aerosl‘)ls"lz aqSOAs ). aqSOAs have been emerging as a research hot topic in
atmospherfc chemistry, as they can contribute significantly to OAs and thus have important impacts on the environment, climate, and
human ‘health. Despite considerable progress, so far, agSOAs remain poorly understood owing to their complex formation mechanisms.
In this review, we focus mainly on the relevant research results on the SOAs formed in aerosol water—aqueous aerosol SOAs
(aaSOAs) —including gas-phase precursors, formation mechanisms, laboratory simulations, and field observations, as well as SOA
yield and contribution to OAs. Meanwhile, we propose future directions regarding studies of sources and formation mechanisms of
aaSOAs, including identification of unknown aaSOA precursors and tracer products, photosensitizer-triggered radical chemistry,
formation pathways of OS and ON compounds, field observations and model simulations of aaSOAs.

Key words: aerosol water; SOA vyields; laboratory simulation; field observation; formation mechanism
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Fig. 1 Formation pathway of atmospheric secondary organic aerosols
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*ﬂ“?i?A%‘Biﬁﬁﬂﬁ pH AR XS W (RH) 4514
, KAH 5 5 JE AT HILAR ( organosulfate, OS)

NHRBREREE ™, It 0S 38 # /E M X 3 F cloud-fog
SOA ) aaSOA mﬁ%:%.

®1 KSEKRFHHAE, LWC, pH, RH & FiREX L2 >

Table 1  Comparison of size, LWC, pH, RH, and ionic strength of water containing atmospheric particles

A Rifz LWC/pg+m > pH RH/% OH/mol - L.~ B U /mol - L
ik JLEk 0.5~1.5 4~5 =100 (0.67 ~3.81) x10 3
=i 10 ~20 pm 0.05~3 4-~6 =100 1075 ~10-12 (0.75~7.5) x10~*
i ~10 pm 0.1~0.3 3~7 =100 10715 ~10°1 (0.07 ~4) x102
IR 2nm ~ 10 um 0.001 ~0. 01 3.4~3.7 <100 10-"% ~10°M 8.0~18.6
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R ITE B SOA Y H i FE AR B F 3% W Fh s Dz AL
i, X HAL AT AR AN A 7 W i LR e, AR
SCEFR T AV K R A IR I A 5 B i 5T
&, EARRTARY) . T AL 25 % A g i K
RSB ALIY SOA 775 J TTmk iy 45 5. B
Ji , XA ST K Sy i UE AT T R
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P RH JURLAR i B e G R R 2 — 1 R,
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o4y, B —26 =2 R ZECRAR A VOCs . SADEA
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aaSOA RS FZ A e U2 — 22BN A AR
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SYREPERRSY, R BUE BLAY SOA HLA %5 i 1Y 0 tL
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55 =R FHARIEA A TR HERCAY VOCs 72 AR Y
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Rt BAEFEL, DL 2050 (FTIR )
SFFBAT R E e BT RN AR R
JREAK AR 27 B2 I e BRAE T AL A [8) 23D A el Ak Fe
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