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Monitoring Application of Single Particle Spectrum from Local Emission
Source During COVID-19 Infection in Shanghai
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(1. Shanghai Pudong New Area Environmental Monitoring Station, Shanghai 200135, China; 2. Jinan
University, Guangzhou, Guangdong 510632, China)

Abstract: Single particle time-of-flight mass spectrometry was used to analyze the sources of atmospheric
particulate matter during COVID-19 infection in Shanghai from March to May 2022, focusing on the spatio-tem-
poral distribution of mobile emission sources, and comparing the monitoring results during the periods of preven-
tion and control of COVID-19, the Spring Festival and normal production and daily life before the infection. The
results showed that PM, 5 concentration decreased by 23.3% during the prevention and control period compared
with that during the Spring Festival and normal production and daily life. The mass concentration of PM, ¢ from
mobile sources, dust, coal burning and industrial sources, which significantly affected by prevention and emis-
sion reduction measures, decreased to different degrees compared with the other two periods.

Key words: PM, ,; Local emission source spectrum; Single-particle aerosol time-of-flight mass spectrome-

try; COVID-19 infection prevention and control; Shanghai

AT A5 Y N2 A 7 L 3 T 1 L
R X R 490 ok VB A S T S R R 2 A RO T R
KL 15 Y BT 3 AR R TS Y A T T4 S 1
SERIRIAT 3 0 K TR W U T 2 A
S T IR ) 35 Y 5 1 X 8 R T e b i Bk 2
R TSGR B T PR B P o R i % B0k
Y135 Ye B VA B XM RE R A BT

ST AT , ] FH 20 S B 5T B B8 2 AR e AT
IS A I8 DRI L A T 9 IXC 480 AR 455 23 4 ) A 11
Bz A RS T P 4 ) ST M X
B X 214 3 R 4 o E AR A S .l T

BROB e Y R AT T B0 RSS9 Sl e HE RN
T AR L Rl Bl e ARl Y BT 2022 4E3 H—
5 HSZAT T 4 R PN OB e 8% e By 4 A e, A B i
IHE % A4 R R 3 T ¥ 4 W HE R R A AR R RN R
AT L T 25 5%k SRR IR |
A7 5 1] 5 3% A (SPAMS) |, F FH I A8 K K &

75 B 5 .2022-12-15; 11T H #8:2023-12-25

ESWB EHRKARP =L W T A (41827804) ; L if il
“RHE QDT BRI 3 AR BAE S 4 Ve B3R H (20ZR1449700)

EEB N AN (1982—) , B I THRA, @ TR, #1,
A2 DA IR W 45 O

* WS 1EE : M E-mail; 1imei2007@ 163. com
— 49 —



F36E H1M

A WAL 45 . PR AR Ik S TR 7 L 9 e e By 4 30 1) ) M0 iz T

2024 42 A

15 G R OV st R LR T e 0 I 2 ) B A
R L 35 7 K B , B A AIE 5 7 4 ) ) AR i B 358 25
SUBURLI R U, I XL 3 4 AR HE X P Ik
X 3 B4 OB 4 75 e TRk R T R g
S 18] AS 1 B S HE TR A I 23 53 A R, 23 A AL
[ I, oK 32 Pk B R e A7 245 2R 5 2022 4745 1 1Y 18] A1
2022 4 2 JI ] —3 J1IE R A A T B B i AT
SERAEAT X H o BT, o — 2K 1 B IORE A  HE TR
T A PR S 0 P

1 MRRBEHARAZE
L1 M5 ] A B e X3

WDy By 2022 £ 2 1 H—5 A 1 H,
2022 4F 3 J1 28 H 0:00 2, - ifg 1 ¥ 4R 81 X T R Bk
A8 e B B 4 1 it o e O A W e B )
H2H1H—2H 15 HAETWME,2 H
16 H—3 H 27 HiE#W A AWk ,3 J1 28 H—
501 HEif=8mE .

VI Ay b T TV AR BT DX A 5 W e T
0 o 28 b v B2 24 30 m 0 2 LARE 50 m SRy R DA
74 100 m SHiEEREE , ARAL 7 m B0k 2 R AR /N X AT
L Mk ki RS R B, P AR 3 B A0 T DXOIR A
1.2 Mol k

K SPAMS 0515 7Y B 50k 0 I i A ()
MARAF AL B AR AR D) R, B2 REA
PM, , ¥1%13k 41 %) J5 #F A SPAMS 578 28 46 I
A W B B, W) e SR A B D AR A L 1% FA
Wi (SIZE) 3 996.7 Ji A4, [F) B3R BUIE | 6 33 ] 11 i
B (MASS)393.2 JiA~, 40k 9 B0k 1 5 0 1 =8
SR ) 0T e AR A B O R B r H
0. 84, 1K FI] &5 B AH ¢ , 6 B SPAMS (1) $i ik Ji A8 1k 4
SR R B KA Yootk Bl B A B i 4GSR
1.2.1 kY Art—2a 253432

D7 R b 2 I 2% 43 28 7 1k (Art—2a) J2 5
TN T8 W 45 B2 K i ok B — B 5 vk, |
BT AR W 4 25 R 2% 19 N TR S A B R 45, ol 3 i )
YNER ST S R e 3R N SR EEY R
HE R, B ) Ap2E FI A RE S . FIAT Art-
2a JE N R AR R B UE AT A Ay A 28 R 4y 2 S
BORAHRLEE 0.75, 2% 2] %05 0. 05, WUk i 17
SR BA T, 5 R B T B LA BR A5 2 5 R URE
Yrrb i A Sy, HOAR 6% T A Ml B ASURE ) ()
U5, e 0 10 2850890, 43 5o 0 ) i AR
_ 50 —

FETERTRNE B R s T ALY A LK T
Fhe JR AR A
1.2.2 4R55URL Y HE IR 43 2

BT M 25 R, 2 B CORRUORL ) o TR i BT ¢
ARAGTE (AT ) ), 45 A B FKAF (10 A M 52 58 HE 5 I 3%
FEEA HEROR S A5 1S, Fie B R 358 48 B F5 SR X6t 41 ks
WIHEBCIR AT 5325 B A0 ORE A9 35 e ok U5 U 45 i 8
K2, 4350 M i R IR 47 R U A SRR R TR S Bl
HEBCIR SRR Tl T U R TEALUR | HAth U
Vi R VR AL oh T T XUIR AR FH ™ AR 1 — KU UK R TR
ERJORE , D B 2010 T A% 3% 2 AR B ik OB
WA EH L GER L R R R
Wy SRR 5 2 B AR A R AT R A5 R R A R
A= AR A HE T UK 5 A% Bl HE TBCTR A S
e VRN ZE A A5 RS 38 T L HE O FIURE 5 R RV A
FORRBERL T R BB R bR R T2 i A R S R
R R Tk TZ WA ST &ReHSETE
i AR HE B 0K s —k TEAILIR 32 ZE S DA A 0k 3
S0 BREN B AN, R IR EALAL Sy (iR £k
SR £R 25 ) B JURL , I 2 JURL 9 Hh 1) B 1R 6 | 6 R
N Y 1 £ ) i SR o ol =R ol O B N W ol <10
AL A R S AT e R AT R
FE 1 AR R 2 T AR AU 1 U B )3 At I

2 #RETiR
2.1 BEHEy

SPAMS #& A W I Bk B 1) 240 59067 49 20 4 4 1 43
SHICER K (49.3% ) & B (30. 1%) |\ 7r Jie #) 5 b
(7.6%) W ¥ (6.1%) HEJE(3.7%) . &
(1.3%) IR & & (0.8%) A HL#K (0.6%) . H Al
(0.4%) & 4> T AP (0. 1%) o A [H) 5 I s B
BRI L LR 1, iR 1 AT, B4R 1]
SE IR AL, T ER B A KRIEIH K, A 41.6%
LT ZE 50. 7%, i w5 A BRI B AR T 29 10 A4S E 4
R B TR 5 0E AR 7 A B BOAE L, A e i R
B 7 Ee AR R, BT RN B 4 JE o B DR AR s AR By
3EF B AR AN B I
2.2 mEEH KRR

A W B B A UK ) T e SR VR AR 1R S Bl
HE IR (25.3%) 45 2 PR (22.9%)  FR IR
(15.9%) . Z R B HLIE (12.7%) . Tl T 25 5
(10.8%) . A W) i A B2 I8 (6.4%) . i ¥ 5
(3.8%) AW (2.2%) o A [F] 15 D0 Bk B2 240 s



B30k 1M

A WL A5 . BRSO AR I i T 7 o e e By 4 30 1) ) M oz T

2024 42 H

Fz1 BRSNS %
Table 1  Proportion of particulate matter components %
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Table 2 Analysis and comparison of sources of fine particles
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Fig. 1 Three dimensional distribution of wind direction sources for gasoline vehicles, diesel vehicles and ships
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