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Change Characteristics and Source Apportionment of Volatile Organic Compounds
(VOCs) in the Northern Suburb of Shanghai
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(Environmental Monitoring Station of Jiading District, Shanghai 201822, China)

ABSTRACT: From January 1 to October 31, 2019, 58 kinds of VOCs were quantitatively detected by on-line gas chromato-
graph in the northern suburb of Shanghai. The composition, seasonal variation and daily variation of VOCs were analyzed. The
ozone formation potential (OFP) of VOCs was estimated by the maximum incremental reactivity (MIR). The source of VOCs
was analyzed by factor analysis. The results showed that the total volume concentration of VOCs was 25.79x10™°, in which al-
kanes accounted for 63.2%, olefins accounted for 11.6%, aromatics accounted for 19.8%, and alkynes accounted for 5.4%. There
was an obviously seasonal variation of VOCs, with the maximum in summer and the minimum in autumn. The ozone formation
potential was 76.99X1079, in which alkanes accounted for 22.1%, olefins accounted for 37.5%, aromatics accounted for 38.7%,
and alkynes accounted for 1.7%. By using the specific pollutant ratios (Total VOCs/Nitrogen Oxide and Toluene/Benzene)
method, it indicated that the observation site was greatly affected by the surrounding industrial areas and vehicle emission
sources. Source analysis of VOCs by factor analysis showed that the sources consisted of vehicle emission sources, industrial

production sources, combustion sources, industrial production solvent use sources and biogenic emission sources.
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Tab.l Concentration and OFP of VOCs during observation
el HArg 5 HAREHMEN07 Pt 22/107° T fE/107 AT N OFP-MIR/10™

M%E 3.670 4218 2.520 6457 1.798

ZHE 2.636 1.813 2.279 6456 0.738

ET ke 2.334 6.559 1.060 6450 2.684

STk 1.582 3.505 0.820 6454 1.946

S 1.006 0.978 0.820 6436 1.459

ek 0.947 1.696 0.500 6306 1.174

TE¥bE 0.604 1.433 0.160 6427 0.544

3-FEEC b 0.473 1.621 0.050 5832 0.761

pRULE- Y35 0.435 1.315 0.260 6442 0.652

E b 0.391 0.445 0.270 6367 0.513

2,3,4-= H 3L ki 0.387 1.097 0.020 6398 0.399

EINER 0.360 1.265 0.090 4699 0.451

R 0.345 1.152 0.050 2154 0.826

3-HUEE g 0.343 1.141 0.070 6307 0.617

PSR e E+ Tk 0.296 1.286 0.030 2034 0.163
2,2,4- = B be 0.292 1.189 0.030 6408 0.368

1EBELE 0.255 1.116 0.030 6456 0.273

2,3-Z“HHEET b 0.209 0.969 0.020 5918 0.203

2-H e 0.202 1.029 0.020 2033 0.241

HH A e gt 0.176 0.937 0.000 2034 0.385

2,2- " HIBET B 0.145 0.809 0.000 6443 0.170

FBER e 0.135 0.800 0.020 2034 0.229

3-HEL B 0.108 0.757 0.000 2034 0.134

EThE 0.068 0.601 0.000 2154 0.053

2,3-Z 0.066 0.559 0.000 2034 0.088

2,4-ZHIBE G BE 0.066 0.606 0.000 2034 0.102

E+—ht 0.041 0.446 0.000 2034 0.025

IE5S b 0.040 0.410 0.010 2034 0.027

2-H 5L B 0.022 0.302 0.000 2154 0.023

N5 1.184 1.669 0.820 6428 10.658

I 0.475 1.511 0.080 6444 0.822

T 0.414 0.734 0.240 6457 4.826

-2-T ¥ 0.244 1.122 0.020 6455 3.701

E-2-T 45 0.196 0.874 0.010 6455 2.785

[ryeen SR 0.172 0.326 0.050 6423 1.824
ET 0.157 0.918 0.020 2154 1.526

-2 4% 0.111 0.759 0.000 5833 0.608

1-I% 4% 0.090 0.701 0.010 5812 0.646

-2 0.051 0.502 0.010 6457 0.538

1,3-T 0% 0.041 0.073 0.020 4303 0.514

-2 s 0.040 0.461 0.000 6457 0.418

R 1.265 1.708 0.790 6453 5.061

[i] /% - — 0.764 1.020 0.450 6457 5.926

FEREY LR 0.486 0.987 0.240 6455 1.477
4B-— I 0.480 1.201 0.190 6457 3.671

P3 0.403 0.383 0.310 6393 0.290
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el H bR 5) BASFEHE/N107° bR 2£/107° /107 A N OFP-MIR/107°
1,2,4-=H % 0.394 1.340 0.040 6456 3.491
- 0.340 1.374 0.030 4699 1.505
1,2,3-= 2K 0.246 1.161 0.020 6441 2.946
[&]- 2% 0.199 1.028 0.010 4699 1.413
S ] -2 L 0.177 0.901 0.000 6405 1.308
NAES 0.138 0.892 0.000 6455 0.280
Lh-Z H R 0.138 0.862 0.010 5918 0.769
1,3,5-=H2K 0.099 0.728 0.010 6444 1.162
SEIR 0.075 0.581 0.010 6456 0.189
Xf - FEHIOR 0.059 0.468 0.000 6446 0.264
Jke s . 1.404 1.961 1.060 6438 1.334
P 16.29 15.87 12.67 6457 17.04
S e 3.00 3.30 1.74 6457 28.87
IR 5.10 4.62 3.22 6457 29.75
JRpE 1.40 1.96 1.06 6438 1.33
RZ 24.16 15.05 20.71 1108
Pa— HE 31.54 25.36 26.00 1820
S 26.32 16.52 22.09 2076
&S 19.09 16.91 13.52 1453
V(TVOCs) 25.79 19.80 21.30 6457 76.99
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A =(0.486x107 ), 35X 3 Fh4H 43 i M5 R 49.2%,

ARG E] VOCs 32 435 SCHk h Fp 28 A
o, e B4 ™ E U st sp s
VOCs AN EAIE T 2kt . B, M. ke
ThE. WK, [ A BRI ER B RE
S, AR IR QORI E S 0.947x107°, BT
X1 (0.33x107), mgAtdbERE (0.67x107) F 7017
(0.20x 107 )R A & . 1E OB I F Aok 3 I
R m S s T HERCR 96 AR S = R
TR E S 0.739x107°, & Fra atdbakl (0.59x107)
VP (0.4x1077 ), I8 2 USI7E X6 3 5 R i A9 9%
et T A PRI B = A (1,2,3- = A 1,3,5-
SRS ) B Rk 345%107°, LI JE IR A
Tl X 3l 55 R, VOCs 4 2k — 5 5

MFE 2 FSClk AR AT TVOCSs Wi 4 5 il LI
H, &I TVOCs W45 RAE (21.2~76.0) x107°
Z IR, 5 2 WA 45 SR = o e I R, A Ad
TFAARAKFE o 05 4 A KX TVOCs W25 SR A —

FERZI o o [ B IX VOCs ML E 5 41 53
RN RIE, HrRZ0HRICK RS, T,
TEET XS TVOCs e BEK-F gy, 47 B Xk B2 25
AR, A6 11 FOR IR Rz 3 I 2 i

F 2 X#Eith TVOCs i
Tab.2 TVOCs in literatures

Wi V(TVOoC) W  WyFhid ORI S5 30k
g 27.5 56 1—10 H A%
AL 21.2 36 14 [13]
AR 63.6 103 11 A [32]
i T 28.8 58 14E [16]
B3 48.0 106 8 A [8]
[l 43.5 56 14 (5]
K 433 56+3 B 14 [17]
HH 30.7 103 H [19]
EIRUSSRI 52.1 56 5—8 A [34]
R 41.4 96 CES /€S (4]
LR EARE 76.0 56 £ [33]
JCER AL 452 103 9—10 A [6]

H(1): V(TVOCs) R SCHER AT 5 VOCs 414 ARk BE 2 A, B
{7 R x107°

2.2 VOCs RE&EREBHFIE

2 145 W T WA E] 58 A VOCs 4H 43 OFP {H %
FHEER . AT LA B, W 1] KSR VOCs R4
IR 76,9910, Hd kel R 17.04x107, 4
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12k 28.87x107°, F5AIEHN 29.75x107°, Helphy 1.33x
107, BT 5 N E VOCs R AR i 3 st mk R N
22.1%. 37.5%. 38.7%F1 1.7%., ALY, F5&EEM
W R KRR R IR 7, X O, B EA B K
Tk o SR I FT R DRI T 45 VOCs 44357
X OFP HYTTHR N 38.9%, Wikl 25.6%. Mk h
17.8%. %8 VOCs(OVOCs)H 11.9% . Ktk 5.8%.,
KPR X T R IX B | Bk T L A T A A
1) VOCs FEZARIE . Wl mbeks, w5 4AAE 5T
Bk M 32.1%.30.6%F1 12%, sk &M VOCs
HB LTS B ke s kot B A iR Sk ok i, AN
W B Tl AR R B T 3T ) VOCs e = R, B
L2 5 T (] OFP (L3 BIANI] o ARBFF ST ek
4150, IE Tkt OFP il , N 2.68x107°, ik k5
The (1.95x107°) FIA%E (1.80x1077), iX 3 Flkeld b
MR OFP H LB 37.7%, Miess4050%, OFP
Y 3 PR b BRI LY 66.5%, EAT1535
K (OFP {4 10.66x107), Pk (4.83x107) Hi
JL-2-THs (3.70x107° ), FFFIEKA b, o)/t —H
7 OFP e (5.93x107), HZHRKZ (5.06x1077),
A ISR = (3.67x107°), X 3 Fhdl/r 5 BI5 ARk
) 49.3%. 58 F' VOCs #4143 OFP {EHERT 10 f [

s T R BRI . R-2- T . AR
124 =HIE | 1,2,3-= A W-2- T4 1B T b
I PR 4 45 T 22 53 B 48 o B P A g R A W) 75 5]
R4 B ST R b, W I, T
oK ORI RHEZ TR, Wy F RIS s vk
L, ST REAE R TRk, R, TR E RS Y
BRI, RARSeiE il oy F AR IS s e . —
s, WO R, SRR, ATE R et
HERLZH 5

2.3 VOCs HHE#LLE S 17

FH TVOC/NOLVNV) HUAE T LII2E FIWT iz X O A
RS VOCs #1582 57 NOLFihI1), Iy s s 4%
- F V(TVOC)/V(NO) A 5.5, 24 V(TVOC)/V(NO,)<5.5
i, NOL 5 A Hi 319 K+ VOCs, 05 4 Xt VOCs
FR R B A iR . 24 V(TVOC)/V(NO,) > 5.5 B,
VOCs 5 H H 31 K PRTF NOy, O3 A X NOy Y 4
TR U . il /5 V(TVOC)/V(NOYIIME Ky 1.11,
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Fig.6 Diurnal curve in the concentration of isop
rene in different seasons
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2.4 VOCs j543kiREM

i 1581 % 1F IBM SPSS Statistics 22, TEH 19
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Tab.3 Result of factor analysis
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