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Jc I e A AR PRIk B4, 2 TE B T A A 40 25 1
SOA . ZMFEFRW, 73 Fe V- R 7 SOA £ — B
A EDE L2 B G B AL o Zhang S5 7 A
FAAPRL T RAEE AL - TR L I SOA 7R KR
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2.3 SOA %R MH1IE

I AE KA R 22 BT UE S T KA AR
2708 SOA A B T B4, KA 19 = /K RN
() UKL ) 23 Al fiff— S8 AT 335 T oK 9 SR A LA 3T
HEAWAH, #1125 HEGM B2 O K
[i) 40T S 55 AE i SOA o B R A5 VRT Martin 25 BF
FEE AR S BRI 5T 3496 B, I 25 FH X 32 Uk,
RS K B TR AR Z AR Y1 SOA J= %45
FATRFREE W) BT o AR BV 5 2% 1 Ak 2= AL BE
FP= AT 8K B ) 25 F 5 3 XF R SOA AL,
BREAE 5¢ 42 T 3 KA b 2 PRt SOA I
FHAE BB A AR SN T I A o E SR A

Bianco %57 FH {8 L w2 6 85 - ] g S R o
B (FT-ICR MS)7E RSz /K fl H Y SOA 143 Hr
K 2] 1 55 B TR J AHA BURE d A52k
it s 1R S Ak 0 5 AT A 5 SR P R L YA SOA
A R U BeC ARSI b B, T E
A 3o I A A AL S J5 PM,  H ) R R M AT
YIS, AR £ R P B AR R & AR X
MREE SRR A K (LWC) T B 0 AH M B E
BH |, Y00 AH T A b S Th 2 45 25 HR R SOA I B2 /R
AR, LA G Yt fE

BEXRTTEWAR (2 55 WO 3N & 7K ) I
i A 1 SOA B aqSOA AL , 1R 2 F 5% A BA 2E 17
TWRAM LR ERAIIE . 5 E S A
SR A% i RO AR 3% (HPLC) (B F i (1C) V<
HH L3 - S (GC-MS) | HL G 25 i 1% (EST/MS) <,
VI T (AMS) FEE AN 0] WL 6 RE ST AN A, B
PR FT T 250 (R HERL TVOC) 3E (BL3h %= HEiL
IVOC) i 4= F 1y (A= B AR HR L TVOC) Y VRAH
HeAb2E AL L TR T 19 aqSOA 77 R 258 50%,
4= LT 1) aqSOA 77 1] 35 108~122% ., FE %
fiff RN, (0] LLAE DR A Bl Ak 5 T 2R R
(s R AR . X T 4-Z FEW N, 74 OH H
FEREALVEITT e aqSOA 77 5 FI 48 AL T3 FBE TR A1)
FHOG BE S R ORWT T (R SR RS 45 F R e 1
TG W E N B i I 43 T AR T 4- 2 W
AR FE P e A B RR AL AN A 1 BN AL
il , N OH A Hh 3k nT BB 2 1046 3 & FE Befk 2

N, AT T 4 ff B N W 84T o 93— 5 1T, IVOCs
AR W B 1) R/ N S 5 i P ) 2 A AR
MTEYBF ST HE—ERA T IVOCs 38 12 3 M 52 aid 72
23 M AR Z2 25 I 1R ) o A OGPl (BrC 55
AT % A L 55 ) A5 18 D' 2 M T, Gligoro-
vski SEHESE RN A TREIUIR Y T 2 T 5%
VTR RIS SR A b TR TR TR R 2L TR P U
REALA , PR T S0 N 2% B RN P o g
T IS T A AE , A T4 — R e U
7 HILEE , R ARL P T 7R 1) S B0 4 T A R 32
SN, v LI 2 RSSO R A LA AR ]
Az AR R T2 5 (TR 7)1 DT 5 i 3
()64 N = BELS T . i WF9E 7R T OH A i
FE S REALEE 2 Z R SOA S R AILEE , Sk KA
AUBEHL SOA A= iR AL T8 % . Herrmann 25/
W T F SR R 8RR S 83 25 ) I 5 9 AH OHL A
P L B A3 48 (1.1~1.9%10" Lmol™'s™) , % %%
SR EE AR 52, JF 5 58 e W SIS 0L A
FAHIT 5 W IT A A Re % 1 ] T4 e RS AL Y
SOA Tl g 17 o
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L RERDLR L]

2.4 SOAS5ZHZHYMAIHEEIER
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JE T PR S R T S A SOA A= RN 24k 1 22 40 B2
i, AL E2 5 SO, e 2. 2R H AT
TF 53 5 6] 3% BETEAIL AT AL 9 A A AR T 56
BEHLH AR AR 528

X A OE S I I S A T T R
AR AL o= TR A L SOA FI SO, & A 24 2 v 1Y
BALSE G, IR T T AR i TEALBR R & A PLAR
R AR S T, AT H a— YR M SOA X SO, 1) i 1o 45 1
ZEORATE 107107, S(IV) 5 a- TR M A HLiT Ak
W 55 TR 1 2% T B VRO VL BN 154~1545
M/s. A6 ALt & Ak 7 SO, 35 B i 31 T 26 fi 1R
FZ IR BGE AR A2 k2 SO 5 IR P e kL
Yy s AT s HL R (RK S i) St
AL E ALY 5 SO, W JF U . Bk, SOA Al
SO, 2 [6] 119 22 FH 5 I J2: B iR 6 A= iR SOA 221k 1
HEPKAR N R B & . Chan
A SEAT T ALY SO, A5 ALt S8 Ak 10 s o 1) 51
5T, IF HAR M T ¥Shric L8 /8 TR i SO,
B A U= L R o Zhang 59038 1 404
Z RS SIS M A AT — R
TRV B IEPOX SOA X CAEAE IR IR $h < 0%
WA AS B (R FUR PRI 52 o 45 6 244 T
SE A LR UG A I T ) 2E ORGSR 4
AR 3 B R £ JURL P W U TEPOX 5 3R 11 P
BLE )R  AS A ER ER I% 1.5 0> pHL, 266 0 4
AT T AR S, DT 2 1 BRI RN 0
T IEPOX HoAth 22 HH Ak 2 S N7 1) 14T 5 10 2 B A 28
JEE A AR T 5 50 A1 8 R B AN [ b S A A1
Gy FIBRL R £ 1) L] o ok e 5% 25 a8 1 A3 141
Sy R R ICHLAL 3 Z 8] i) B AHAE .

FAR Z B LI 58 & 21, N,O, Fl CINO, %543
BC A RAH 5 27K A s 1 2 FL R, B 2 I
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VRO 5207 2 i 3 i %) o B A s A%, (HZ R A AL
HATIANIE BT o A28 AT AL T #E K pH 4504 Nl
HH R NO, THNO, G S8 AL A W 5 R e HlE T iy A 7 it
RN, $ T AL B A o F INEEHE LNO, [ H 3k
B A B AE DY AL (T 8) 1T v oy B 5 I i
(HRMS) IR (15 - BT (GC-MS) S8 A5 46 I 43
Brad SR R, NO, /i R LU BB =, Bk 5 A i 1k
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PR pH BRI, OH [ p 36 A s R 7, A5
B (R R AR N DR s AHBE A pH I Ty, A B 2 7 1)
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pH 28 Ak B VE M, Kroflic 25175 5ob H # 2% If 2E i
F4) T 2 v T S £ R A 2 B8 %) 00 Sk B T A AT e
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B SOA P TR S5 107 LA B BR300 B 5 o 25 SR 3
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FO ALV S35 0 T Min™ 33K 26 7 17 -t 2 VR
S(IV) Wy B REAL A2 . X — 4518 R, A1 A
A B W R R 48 B 1A BLAE RN
JEA MU A ORI, 2 AR R R A A .
BRI P R T Fe - R T AL B A
1y (A 40 S R B HE T 1) LR R 2 ) I ) I D6 SR A I
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AL — SR RV R A JF R4
Ut , Fe' — B[R 6 Ak 27 S5 IV 76 ¥ i AT WL 7E R
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— 2590 5 B Al Tz X8 R ] A Rl pON 24
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HE— 258 T I EHEBCRTAR P07 = NO,RIMIE NO, 5%
R B EEAL A B SOA P A= IR T 1 NOx
TR A AT B HEBCA LR R 2 pON 1) H 2L
Fe P55 B NO, S E T 1 SOA 72 AL TIK NO, 5544,
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Yy ELAT T i A 5 T AE R NOL AR R b —
UORL Y HIE R A/ D C AT O RURL ) 2 T8, REAE I
AR F R KU X0 SOA 2B i 55— 75 T, Al T34
eI AMS JoT i v B L (>80) 4 J Y 22 S e 8
FHF DX A0 HH LR AR SOA 5 ZL I8, Al T i BF 5%
T T AT AR R 7™ A 9 pON X SOA 1 51 L S &
UUREAIEFE 1 52 ) 1) S 220 | TR It s 08 1 X A
IVOCs FINO, HE 13k 7 DX 38 pON A= B DG .

4 WF 5T K IR — 26 ON AT B 400 159 2 Wi

Ja 25y B AR O BEUAEAL a- TR SOA 1Y i 72
e, IR R B R S A B R BT AN — B, R
Tl S5 W A %) A7 P R R A T T P A6 1 A T O
AHFE . R T T ks ON SR A K BE 2 [
B IR M SOA ALY Hh YL, Finlayson—Pitts
ERETEIEXT L T 4 RS IR A5 1 R 2- 23 O A
Pk £5 45 ON AR A W WSOR 23 B R AIE , & B0 T — i
W) 0 Bl 2 < R I A AL L
Tl HE = T SOATE A K 2k 78 Hh X ON WL,
BT 3l 72 53 TOF-Ai BT A4 18 pON 7 558 AATT1Y
SR A T ON SR FBUR: P 3R 11 M AR 22 1] 43
TRV AH B A I 2 0 58 o i b s & X
TR Sk 5 M 14 BB

AR 18 30 37 LI ATF 5 & B0 7K fige S5 1 A2 pON 1)
FEEYIL . Takeuchi Fl Ng D3 1 52 56 G AR DR R
5% 1 alB-TR M #% OH F FH A1 NO, H H R 48 A6 A B
(14 7= ) 21 B A K e B2 17, & B pON 118 7K fige ok e B
KAHBAL 30 min, a- R4 B-IR M8k NO, S AL A: ik
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FIEWY ) A 5 SOA 1 2 1 I, P-4 Joft Rz WAC A
T MACg 100 23 51 24 3400 em’-g™'. 1100 em?-g” Fil
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Ay i 553 1) 7 R v i A P S HH R B BrC i fh 2
G2 R, H & 2 F1 - 2 MAC, g 23 90 N
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BRI BT K , A=A ) BT R HE R ) I S
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A B BTk B = o Sioutas ZECN R LG A2 WL P4
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KEETHBNHAE; ER ke LR, X
F2 B A ZE G R MR e A= 1 T ( Bk 53% ) L
FARZER SR S HEOE 2 53800 s 2 BrC iy £ 2
A WAk A7 R R BE (38% ) FIl Wk A2 1 (30% )
TR S S [ — A AF A B i A 5T &, OC Al
WSOC 114 F- 35 W2 S PR ARG T L Ath b 1X 32 1) A= 49y ot #
AEATIRRHIRBE S e 1) S IS s PMIF 5L AT 46

T, & A VLB RR R 1 AP0 U5 SOA J& — A~ %
(1) BrC R U o Fholl Ak 55 ) 34 22 78 GO0 1 b 5t
MRS AT, 45 A Lot ] B8 R PMF
AT AT % BRI 7 BeC SR TR TR 1 48~55% , 4=
YRR BE 5 17%, 1 YAk 2% NI B SOA (5 2
20% . ZF LA, K43 Mo IX B 2 SOA X 1 Wt
S JBT 4 5% 1) BT K LA 2R Ry ik BB Y A FRATT
X SOA X R AAR I P sgma A 1 i —2 0,

4 ZRANSKBERBOANGIEER R

AT AL WHO R E B TS R AR
AR AN SE A | 28 88 T K ABURLY) 2 F B0 gk
g K A FBET R ) B TF . AR —SE R oY il
A3 AT KA IORE P 1 B A v 3, 45 5 TR AT O i T
i T SOA X KA NIORL P A AL TS 51 DTk DA S A A
RS2 . Sioutas Z5 0T T 7 it e it PM, 1)
AT, R ISR 1 E A A ORI T
BLEN ZEHE L EC UK P (44% ) , R R 7K B P
SOA (16%) F A= 4 BT A BEHE T (9% ) o 7 16 55 |
PRIE T B W R P HULLS 41 43 1 480 Ak v 3 B HOok
IR TTHER , & B0 R SOA Xt 75 #5 K< HULIS 1 i it
Tk K (54.9%) ,{H HULIS 19 8 AL 7 32 2ok I
T Bl A4 i A= ) SRR B HE A AL 1 E SOA .
JUE R AN TR NO VR BE 4544 SOA 21 57 Fi 4k,
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SEA AR AEATY SR A AT T o Pardo 5517 AL i
P K= 0 [ 3 a3 s 1 0 e e N E BN S
27 A Y SOA v 38 528 6 00 200 JE % 4 R P 4R
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HEAT Z 0 ROSIFHEA = 8k ; H NO, W EE
A AR A B SOA 19 ROS 2 FIFEME A B 3 1Y
SO, ST R E R WEL ] T SOA ki 4
A4 i 7 5 I L Bz AR AR T I R . R
TSR B RO AR KSR £ 1 AR B ek
&Y, — e fE 5 B 28 & 30 H: SOA 7= 23 UAE R
JE LRI o Fry 28958 T PPAk 556 0% SOA
B 2 U miRNAs (78 36 PR 6 38 2o 8 v e 31 5 5
S WAB T IR S B ) 1 2858, 45 il 5 41 i 4 531
T iR T8 = A A I L TN IA R (MAE) Rl 5
R BRI (TIEPOX) 28 3 iR M 22 AH AL 2 A 1
[ SOA H, & 4345 2 F1129 25 miRNAs [ %35 %
AT AR, AP AR 2 AR5 RAE AL I G i
IEFRATTHE— 25 AT R IE 40 i X T SOA B #E
FEWL 35 4% B 7 LA B2 miRNAs 78 5 % 0% SOA 3%
) & o B p AR . H R DMSe /& —
PR HLA R . S ok v A i+
HE R ) Se S5 1 29 8 0.4 mg/kg, i = 0Tk 3
5000 mg/kg; A Mb 1 DX Hb T 7K FR Y Se e B LR 25 5
Se NERH 9 (5 FH T b T, G A S A MG AL R P
TR LA DMSe 45 28 MK AR Rt A= 2R85B etk A
KAFREE . i A DMSe # S8 A6 A2 15 SOA X T
AR P9 5% M S AN T BB o Lin S50 2 T 4055
65256 o DMSe % OH [ 3581 0, 5 1L 4 ALY SOA
(A2l A R 238 RN T AR 1 P W 3 40 i 2
TP e S SE R A 1 A8 b, &3 OH 41k
DMSe 4= B[ SOA J= % B E#m , H TR Z &
B AP IEH DIRE , OB IR DNA T i 56 5 4
e AV L i B 1 5 LA

5 4#ig

UL L SOA FY AL a3 A A AL 43
5225 % SOA BRI RIS AT & AL HLER B9 AT 5T
AWHERE W5 E FI T 2 B INERARIE T
SOA FSRUR o3 THFIE ML N 2R 4% . IE4F R SOA
W5 E e 32 A 22 o B B % 0 T SOA 1Y
K YRS AT S0 A LALLM VF 22 R A SRRV
S U LR R 4 22 O AR A IR 249 AR SO AR
SOA [ 4E AT HL-TCHL TS5 e Wy 00 RH ELAE FHAL |

SOA X A2 R A (e J 5 Wi 55 5 ThT o 4R
1M, H AT SOA AR I IE A8, SOA A AL
Fift Bt F MR IR 2 A 5 A — BLEH ] N 1Y
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Research progress of secondary organic aerosol

HU Ruolan, WANG Shuxiao”

School of Environment, Tsinghua University, Beijng 100084, China
Abstract  Secondary organic aerosol (SOA) is one of the most important components of PM,. It significantly influences air
quality, radiation balance and human health. Thus, studying the formation and control of SOA has a significant meaning in
revealing the cause of particulate pollution and improving eco—environment. However, there are still many challenges in the field
of SOA study because of the complexity of organic compounds, reactions and atmospheric conditions. The purpose of the paper is
to summarize the progress of SOA research based on investigating the literature published on the top international academic
journals in the field of environment and atmospheric chemistry in 2019. The molecular characteristics and sources of SOA are
delved into with a variety of novel or modified methods and instruments in both field studies and laboratory simulations. The
formation process and major influence factors of SOA from some natural and anthropogenic precursors are investigated.
Atmospheric aqueous chemistry and the interaction between organic and inorganic compounds are found playing an important
role in the formation and aging of SOA. In addition, the contribution of SOA to the change of aerosol optical property and the
impact of aerosol on human health are estimated. In conclusion, it is necessary to pay attention to the further research of SOA so
as to take effective actions to control particulate pollution.
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