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Laboratory simulation of sea spray aerosol

HU Jie LI Jianlong LI Kun XU Minglan SONG Yaru DU Lin™
(Environment Research Institute, Shandong University, Qingdao, 266237, China)

Abstract As an important component of atmospheric aerosol, sea spray aerosol (SSA) plays an
important role in global climate change. The formation of SSA is affected by both marine and
atmospheric environmental factors, leading to significant regional differences in its physical and
chemical properties and global flux. This results in great uncertainties in the current assessment of the
contribution of SSA to global environment and climate change. In order to understand the formation
process of SSA and the impact mechanism of different environmental factors on it, several studies,
especially in the simulation of SSA formation under controlled laboratory conditions, have been
conducted. This review explores the laboratory simulation research of SSA, with focus on SSA
formation related research progress, chemical composition, substance transfer and its response to
different environmental factors. We make a systematic summary, and put forward further prospects
for future key research directions.

Keywords sea spray aerosol, laboratory simulation, formation mechanism, chemical

composition, substance transfer, environmental factors.
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Fig.1 SSA formation in the marine boundary layer
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Fig.2 Typical SSA simulation generators

(a. Bubbling; b. Plunging jet; c. Plunging waterfull; d. “Sea Sweep”; e. Breaking waves)
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S W /B S BT Bk vy J3E A5 PR 3= S O, R 2, kv 2 A A T DAAR S b RS S0 TR A A s 1 0t
RT3 A9, 7 HLAZ e A ] B SRR, PRIZEAR BRI th B8RS 1) 2 i .

(4)“Sea Sweep” K 4%: HH—1~ 0.91 mx0.61 mx0.91 m( x5 x = ) (YA 55 BIHE 2244 1, e 2(d) Br
. TOR s AN S I HE AR 0.3 m, 4 A THT P A5 A9 A 3 P . 322k 80 P A VA0 ) 7 B F 4 - A AR 0
R (EPARJEZR ). AT MR 3 F i 5 R 57 1 om RYERES, JFAIH] 1 mes™ FE B T 1928 SR
K BH 1AM TR % B 2R 9 0. AR IR LA R 0.75 m AbCE A A Z ALt B RS DL AR A P,
Rifi J5 6 S THORAE 1 AR WACEE B A 1) SSA. [RIET, “Sea Sweep” & A4E #RBEMT LA 0.2 m-s™ Y3 B /T 7F, DLAA1R
K RS2 BB, “Sea Sweep™ & AR A2 M7 WL 5 5 50 % B A LA BILES & i BURUR SR, RETE SR
72 SSA B[R] A 5 K B BE Ak b S IR 2R ) T

(5) PR AE R A e NP DR~ 30 v BE S S PRI 50 BT T 2 ) 5 TR 8 3 2 — 1> 33 mx0.5 m=0.8 m
(KX T <) B OK T, N FR ] 259088 10* L @K . AL T8 18 TP A — > 5K 2 160/ R . 8
T —E 2 RSN T 7 AR TR, DS TR i 2 RHBETTT ¢ A TR, H I A B S PIA PT A VR R 0.15 m7),
AHLGHT TURD J Az 26 8, DS TR GE I8 BT 7 A TR . AU RST T SSA KA A1 AT LS KRR JB2 1 il il L S 34
SR P00 GZGE I E T TR IR AR R G R S, A4S T AR YT S X AE SSA UKL Y 5
Wi 4% KA L (VOCs) 172 A2 L BB Ak 4 AL X SSA 152 i 8 AIF 5 100, B SR I YR 38 1 2 F 5% SSA
(AR B (HJR LB R A PR FR 2 5 R s B 1 AT AR BR ) 0 L3z g 1.

Sz, T A RO R BB IR TR, SSA K AESRTESS M FAETEE ORI 22 57 (B IR H AT
ZANSEL DA MES S RE 08 R ERHRER T SSA 1y 5250 % A A, MHAR 7 1A W . A
[ 77 2% 7 A2 1) SSA W RELE AL VE T EAFTERC R 22 5, S 3 —SER ] 2 2 00 Ji 1) S 3 45 2R 1 2L
W, TR TR AR SRR T — AT RS | 7 LR IO BR AL SSA A T 5 R 2 T AH R ST 5 i
PR HAME R 2 —.

2 SSA BPBiAR SR 54k 2 4H % (Particle size distribution and chemical composition of SSA)
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Fig.3 Particle size multimode distribution of SSAL!
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Fig.4 Morphology of SSA particles under the scanning electron microscope!™
(a. SS particles; b. SS-OC particles; c. OC particles)
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3 SSA F YR F (Substance transfer in SSA)
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4 F SSA A B EZEH &K (Important factors affecting SSA formation)
4.1 T X
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AEBINTE (Uyg) . Fy A5 — TR R, 25 1 T HERA2 (D)) M4 T XF 1 19 SSA Bkt | AR B & . UL
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