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Real-time Composition and Sourcesof VOCs in Summer in Wuhan ey 4
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SU Wei-feng' , KONG Shao-fei' >, ZHENG Huang , CHEN Nan’**, ZHU Bo® , QUAN Ji- hong QI Shi-hua' ' .
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Abstract: The hour]y ooncentrallons of 102 volatile organic, cpmpou ds (VOCS) in Wuhan from June to July i 12019 were, obtained using an online mnmtonng instrument. The
p(VOCs) varied from 249 10 254 pgem >, with a=mean valuefof (67. 7 430, 2) pgem > A(cordmg to, Iﬂe air, quality: ‘slandatd of ozone, the observation periodwas
divided jinto clean and polluted-episodes of O,. The dlffere,rl(es« in mefgorological parameters, VOC concentrations,. compositions, Sources, and ozone formation potential
(()FP) betieen clean and pol uted episodes were analyzedjand compared: The average ‘mass concentrations of NO; CO, and VOCs in polluted periods exceeded those of
clean p%nods-'l)y 34, 9% 25| 0%, and27. 8%, respectively,The méss (nncentrauons ofalkanes, alkenes, aromatic hydm( arhons,, and'oxygenated volatile organic compounds
in polluled periods wéré higher than those in clean periodsfby 40. 7"/" 39. 5% 26, 9% and 21. 5%, respectively. The average OFP in polluted periods [ (102 £69.6)
pgem ] e)gceeded that of¢lean periods by 33. 5%. The average contribution rates of LPG combustion, industrial sources, vehicle emissions, natural sources, and solvent
usage to VOCs were 3.4%), 2.5%, 0.2%, 1.3%, and 1.4% lower than those of the clean periods, respectively, whereas the gasoline evaporation increased by 8.8% in
polluted periods. The contributions of vehicle emissions and gasoline evaporation exhibited higher values in the moming and evening, with lower values in the afternoon, which
may have been related to peak vehicles emissions. The contribution of LPG combustion peaked along with the cooking time. The concentration weighted trajectory showed that
the main sources of VOCs in polluted periods were from local emissions and surrounding regions in the northeastern direction of Wuhan. In polluted periods, gasoline
evaporation and LPG combustion should be emphasized for preventing O, pollution in the summer in Wuhan.
Key words: volatile organic compounds (VOCs ) ; real-time source apportionment; diurnal variation; ozone formation potential (OFP) ; concentration weighted trajectory
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F5  VOCs ¥ KB || #% vOCs ¥rfp KB || F%5 VOCs ¥rfp K R
1 2k 0.10 35 W-2- Tk 0.08 69 1,1,22-UAZ%: 0. 49
2 Nk 0.03 36 BT 0.10 70 1,3-"HEHE 0. 48
3 HTk 0. 10 37 1,3-T )& 0. 06 71 1,4-Z5K 0.41
4 IET 0.11 38 1M 0.05 72 AR 0.08
5 Mk 0.18 39 -2-)kE 0.03 73 FHEA 0.20
6 Skt 0.05 ZIVI S Oyt 0.07 74 AB-TEUR 0.53
7 RSk 0. 06 41 -2 0.04 75 K 0.14
8 2, 2-HIEETh 0. 06 42 1-c% 0.11 76 HIE 0. 46
9 2 3-THIRET 0.51 43 KL 0.47 71 LHEKE 0.38
10 2-FEE ke 0.28 44 FHFE 114 0.17 78 lEl/XF-HIE 0.46
13-k 0.11 45 Wk 0.04 79 SB-THIR 0.41
12 Foke 0. 10 46 AL 0.03 80 HFAHR 0.38
13 2,4-"HEIh 0.13 47 WP 0.05 81  THHIR 0.51
14 WA IbE 0. 07 48 ALk 0.07 82 3-ZFHHIHK 0.48
15 2-HECk 0.12 49 FEFIE 11 0.15 83  4-HZK 0. 65
16 2,3-HIEkE 0.09 50 1,1-"AK 0.07 84 1,3,5-=H% 0.47
17 Wk 0.04 51 FAE 113 0.11 85 2-ZHENIH 0748
18 3-MIkck 0. 09 52 W 0.08 86 [1,2,4-=W% 7 _op. 46
19 2,2,4-=HIERk 0.10 53 Ak o.11 (|87 | 1,2,3-= s )
20 Bk 0.12 sS4 11- ALk 0.07 88 | 1,32 % " 0.41
21 HULFRC 0.12 55 WA -~ K 0.23/ I 89 | 14T sks ,.‘}";'6-_3‘7
22 2.3, 4- =W 0.12 ||-56 F4HkE 0.05 90_ .W&%% ¢ 0189
23 oW 0.13 | Is7 1ta-=mek 0.05« [|1,01 PR ) 0. off
24 3. %}Jakm 0. 11 58 12 ﬁ%l‘zkkf‘é /160, || 92 Wi 0.08
2" B S | 0.24 ||l159 /' %Lﬁ% 0.6 /|| ¥o3 jﬂ%@tT%ﬁ% ol
2%, ETH & F 0.61 /|| .60/ ﬁ7 L= i 0.16 94 2-HIELTYIAEE T 0013
7| B S 064w || | 61 oL oAs gl Yos= Jjm 0.14
28 | Fh k! - 0.53 A2 I3 = O 0.49 96 T 0. 4

29 Ak = 0.58 163 [i-148-— 4N 0.39 =97  2-THH(MEK) 0.09

B 0.06 | | 64 (1,1, kg 0.24 || 98 2.k 0.35
sl o 0.07 |65 ML 0.74 99 i 0.22
32 Y 0. 07 66 1.2k 0. 68 100 3-J%FH 0.33
33 »..)“fi-z-waT: 0. 03 67 HAK 0.58 101 IECEE 0.30
34 1-TH 0. 04 68 R 0.68 102 2 0.18

A ASIREE MR oL, & I IAGE E IRcHE B H 2= U, o IRRREGE  m ARG u RS i D

i (5’6*{)\7&#%%, DA 7 W0 B3 14 A 3k
1.3 IEEHRE R A

PMF #5 %1% Fl T VOCs JEf#HT 7). PMF & —
22 (RS | LB SR B 32 AR R B X 431 B
TR AR F | STkCRIERE G MR ZHE E, 2
Ry (1

Zglkfk] +e, (1)

A, x WRER qﬂ%%ﬁh MR EE ; g, AR i TR
k/\{J?E’J THK; f, N kNIRRT S
e, AR @ PRl ER2E s p kIR
PMF #3222 T 153 H AR s B Q 19 35/
1, Q WIHEAXWT .,
Y Z{x Zg””f’”} (2)
= = ,

Yk j WA E S il
A A B8 2 R B LA
L4 BUEA RS
AHE T, SR T d R BT B
( maximum incremental reactivity, MIR) T‘F%:jtﬂﬁi
B ¢ (ozone formation potential, OFP), % L K
VOCs ZH5M I HE5 MIR fOFRBL, AR N
OFP, = MIR, x [ VOC, ] (3)
K, OFP, A 43 i (1 R A B H (pgem ™) ;
MIR, 255 i Wi RIS i S W TG PE (gog ™) , ASF
FERH Carter ™ 5T IR EL; [VOC, ] 4L i (1)
WPE (pgom ™).
1.5 WRBEACE BT
e B FUF #1537 ( concentration weighted trajectory,
CWT) AT LA 75 Y P57 45 5 DI f v B 0 A

WK Q {EW/J\XTT“
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[18,24]

SRS AR X A5 k2 AR R
I CWT B8 45 3] VOCs &5 JL 5 1 e i 23
B o3 A AR .

¢ = /Z:C[Tiﬂ/ ZTU, (4)
K, o, RS R (L)) PR R E; | AR
A s M oSV HGE B4 C, AL 1 280 A
(i) BRI BERAE ;7 AL L FEMH (7)) b
BRI
A R A AR B I TA) 0 (B 7 (4R
AN), CWT &= K iR 22 5l AL BALE
BRI W (7, ) S I A AR 122 AL B W 7, )
HAAXT

1.0, 120 <,
0.8, 40 <71, <120

W(r;) = (5)
0.4, 20 <7, <40
0.2. 7,<20

U%Xﬁ{ﬂJﬁﬂi@Eﬁﬁhﬂﬁﬁﬁ%ﬁ{ﬁ CWT»E%Jfr
SEJLREN 111 1°N ~120. 2°N, 25.9°E ~37.2°F, %

AR 4 B 0. 259 x 0.25°. CWT 15715 1% 9,50
m S5 R M BB K PME ff BT 4% iR

H ﬁ’] W%%ﬁ*’@ﬁ% = [ .%:{ﬂiif’ﬁTEEPlbj(Naﬁonal
Centers for Envu‘bnmentdl Predic t10n NCEP) %51 £
éf;ﬁfﬁ‘?ﬂ [ fk /% 7t (global data 3551mﬂat10n s:}stem

GDAS) K7 BN 10 x 1°.
2 HFR5ITE

2.1 VOCs ¥ AR
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K4 M H 57555 H VOCs R/ 10 450 K& 4%

FE e BEXT L. TSR, p(VOCs) o FElh 24. 9 ~254
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