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Abstract VOCs concentrations based on offline sampling in Suzhou from July to October 2020 were monitored,
and temporal and spatial distribution characteristics, ozone formation potential (OFP) and sources of VOCs were
conducted and compared with other studies in China. The results showed that the average concentration of VOCs in
Suzhou in the summer is 47.1 nL/L, the average OFP is 334.7 pg/m’, and the aromatic hydrocarbons and
oxygenated organics (OVOCs) are important components of VOCs in Suzhou and contribute a lot to ozone
generation. The trends of VOCs concentration and composition in Suzhou are similar with those in Shanghai.
Positive matrix factorization (PMF) model results showed that six major sources of VOCs in Suzhou are liquefied
petroleum gas volatilization sources (20.7%), solvent usage sources (19.5%) and industrial sources (17.5%),
followed by other sources, vehicle exhaust emission sources and combustion sources, in which the contribution of
liquefied petroleum gas volatilization sources is higher than the general level in Yangtze River Delta. The higher
concentration of aromatic hydrocarbons in the Yangtze River Delta is related to the higher contribution of
industrial and solvent uses. In general, aromatic hydrocarbons and OVOCs have a greater impact on the
atmospheric environment of Suzhou. The main sources are surface coating, gas stations, traffic emission,
petrochemical sources and electric heating sources, which should be mainly controlled.
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Table 1 Latitude, longitude and classification of sampling sites

TR G Al
AR X N31°22'14.9", E120°38'27.6" WX
S N31°17'57.8", E120°32'34.8" WX
B N31°18'6.84", E120°3527.6" WX
75 4] )L N31°10'15.96", E120°37' 40.4" WX
BN N30°53'5.28", E120°42 10.08" WAR
Ui g N31°036", E120°510.36" WAR
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Fig. 1 Location of sampling sites
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Fig. 2 Composition and concentration of VOCs in Suzhou from July to October 2020
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Table 3 Comparison of VOCs concentrations in different cities (nL/L)

Bl SKEEHTE] VOCs W& BEke ke Pk FER OVOCs o SCik
FHFE® 2017 4F 11—2018 48 1 A 61.04+65.18 (101) 23.66 12.27 424 8.27 5.18 847  [30]
K 2018 4 6—8 H 13.9+12.3 (54) 7.0 4.4 1.2 1.5 - - [31]
deae e 2016 4- 7 A 40.2 (99) 14.8 3.4 2.0 5.9 9.5 43 [32]
e ® 20194 6 A 29.29+13.34 (106) 11.05 3.65 1.56 0.25 836  [21]
He ® 2013 4 7—8 H 55.9 (56) 18.56 14.48 9.28 13.58 - - [33]
ifg 201745 H 42.7423.0 (108) 15.1 24 12 5.1 13.5 5.4 [34]
Lgt 2016 4 8—9 H 25.58 (56) 13.84 2.49 1.02 8.23 - - [35]
g 2016 4F 8—9 A 17.36 (56) 1123 2.46 0.03 3.64 - - [35]
mR® 2015 4F 8—9 A 41.2 (96) 14.63 5.89 433 4.82 6.26 4.0 [36]
AR 2016 4E 5 A—201741 A 57.54 (99) 22.34 5.82 4.60 5.87 12.63 598  [37]
TR © 2016 45 H—20174: 1 A 64.49 (99) 27.79 5.93 4.55 6.58 12.89 6.28  [38]
il 2019 4F 1—12 A 39.64+30.46 (56) 2238 2.72 2.60 11.93 - - [39]
e 2016 4 7—8 H 8.45 (57) 3.63 1.44 0.42 2.96 - - [40]
Il 2016 4 7—8 H 34.78 (57) 21.84 421 1.70 7.03 - - [40]
Pyl 2020 4 7—10 A 47.1 (103) 16.6 3.64 1.27 6.41 11.49 7.63 AW
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Fig. 3 Composition and concentration distribution of different batches of VOCs in Suzhou from July to October 2020
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BER . SR . w AR R R B AR X OFP 1 - 1
TR R 5H 17.2%, 14.4%, 3.3%, 0.9%F1 0.4%.
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U 8(b)T7n, VOCs H OFP &5 i iy bl W . [al/
PR ORI GRS, B/ 10 AR, R
4y R 75 FHHEF OVOCs. {HfS—4 A&, HHi OFP
T EAR YR E A MIR B8, iR 7 T 2 3 [ Y
MIR P15 FiwF g,

B 5 e K 5 AR5 Y KB OFP 4143 43 A7 1 15
WE 9 iR, VOCs 443 %t 58U 1™ A5 ok i HE P

h 5 B IR >0VOCs> I I8 (bR 5 0% — M > e Je > 57 1%
T AR>S . TG Y K AR TS e R 443 BT
BT HORE, D7 & RS I S, 5 ol 34%
PL b 154 K OVOCs BTk Fb A 75 YL K 5 4.1%,
YEHITE YLK OVOCSs Xf 5L AR B BTk e AR 15 34 R
Fo I, 7ERAISYER, OVOCs Tk T8 L1 R
AR RLEYE . OVOCs FZK [ RS IR Al 4 il 4 2
AT RN T A S AT Y R AL S TR R TR R 4 i
FRAHR . 456K 414k PMF IR #2454, N3
BLETE LI A B AR AN SR . KAk, OVOCs
X LAY A B DOk, AT A #
HZ W EMN

3 &ig

1) 2020 4F 7—10 A, 73017 VOCs ¥k FE R
47.1 nL/L, F-3J OFP Jy 334.7 pg/m®, ¥ B 40 1 LA e
$2(35%) . OVOCs (25%) . & 1UkE(16%) 155 & 1%
(14%) k£ .

2) &R OVOCs & 75 MM 1l VOCs 2 1l 19 T
B Gy, X REE BUTTIRAR K . & VOCs 443,
77 B & 1Y) OFP STERHESE — 07, 5 b 39.4% . 1
VOCs i H, &R N e, ERABRK,
OVOCs ¥ J¥& (5 H 1 OFP 5T Bk ¥4 %5, P OVOCs
FE SRR A R A BB Tk, Xk T R X - 4y

3) WAL A AR LR . A HLYE R R A T

®4 EANHETH PMF #E VOCs RIREHFTE RIT L (%)
Table 4 Comparison of contributions of VOCs sources determined by the PMF model of different cities (%)

i ey fradik) TR TllAik WL ARG HoA 5 TR Sk
b=t 2016 9.5 34.6 30.3 21.2 - - 44  [32]
K 2018 27 29 31 12 - - - [33]
MRt 2016 38.9 23.6 37.6 - - - - [23]
gt 2017 34.7 22.5 - 14.1 - 21.1 7.6 [6]
it 2016 25.5 17.4 45.6 115 - - - [35]
F#E® 2016 24.4 19.1 33 23.5 - - - [35]
BN 2018 25.34 14.34 - 16.25 9.64 28.51 591  [29]
HK® 2015 30 9 23 - - 24 14 [45]
HHE ™ 2016—2017 24 20 18 - 15 11 12 [37]
HHE ™ 2016—2017 22 21 13 - 15 12 17 [38]
w1 2016 34 12 38 - 4 - 12 [40]
JTHE 2016 43 13 33 - 7 - 4 [40]
Wil® 2019 25.8 42.4 14.6 7.9 - 7.6 1.7 [39]
M 2020 13.7 19.5 17.5 20.7 1.7 16.9 - AT
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