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Abstract: We conducted our present study on the pollution characteristics of volatile organic compounds (VOCs) in ambient
air in different functional areas of Tianjin, especially in industrial areas and central urban areas. In the study, between No-
vember 2022 and May 2023, two stations in the industrial area (BH) and the central urban area (HX) were selected to quanti-
tatively monitor 115 VOCs in ambient air in winter and spring, and analyze their concentration levels, pollution characteris-
tics and photochemical reactivity. The results showed that during the observation period, the average concentrations of total
VOCs at the BH and HX stations were (105.23 + 63.61) pg/m® and (67.75 = 43.36) pg/m’, respectively, with the former
55.3% higher than the latter. Moreover, the VOCs at both stations in winter and spring were characterized by BH > HX
and the mass concentration of VOCs decreased to different degrees from winter to spring. The components with the highest
proportions at BH and HX were alkanes and oxygenated VOCs (OVOCs) , respectively, and the species with the highest
proportions at BH was methylene chloride, while acetone was found at HX. Aromatic hydrocarbons were the highest con-
tributors to the ozone formation potential (OFP) and secondary organic aerosol formation potential (SOAP) at both stations,
with 36.4% and 91.5% , respectively, while cis-2-butene and toluene were the highest contributors to the OFP and SOAP,
respectively. The characteristic species ratios indicate that the local VOCs air masses are highly aged and somewhat affected
by long-distance transport. The results of this research can provide reference for differentiated pollution control.
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Fig. 1 Monthly average mass concentration of TVOCs at
BH and HX stations
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Tab.1 Comparison results of VOCs concentrations in this study with other cities in China
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Fig.2 Proportion of different VOC species mass concen-
trations at two stations during the observation
period

2.3 VOCsHyF R FHFE
2.3.1 VOCs % OFP #/E % % AL

A VOCs 4143%F OFP (i siikini&l 3 Fis. i
Kl 3 w41, BH . HX W7 ) & OFP 435l A
(253.45 + 159.19) ug/m’ . (192.69 + 131.60) pg/m’ , I:
A3 RITE 2023 4 1 FIH1 2022 4F 12 Ik S6(E , ik
ANFZJG R FREE, 16 2023 4 4 HiA8HRIRE.
BH #5X} OFP ki KWL 5 R 05 & ke (36.4% )
H W& R & (21.1%) . OVOCs(20.8%) Fl ki 1z
(20.3% ) ; HX 507 %} OFP Bifkf KEILH I IR KI5 7
$2(31.5%) , 5 BH sifi 5 &R S HARL5 bt
EBIRRRIEA A, HX s A% (26.9% ) Fl OVOCs
(27.4%) % OFP WyBTRRTH& , TAEREAT & LR R, A
H12.8%. EAh, KRR AIEABZENT OFP Ay BTk IE H
I, PSSP E XS OFP [ TTRRISA 2 2%, FREES S
5 AR OVOCs HA B o T BB Ak 27 T PR
sPT TR M OFP vl ek, ikl A Ak 5
o RS 2T AN S, XS OFP (4 5Tk to AR
Bl o MR, IR TE R 22 b o eI, fEL R AL
A ESEAEALAEPERY, (Xt OFP Ay SEmk i i
Bk WL, %) OFP A BTk 5 L 23 5

Ak OFP AH[R A SALARAE , RILH A Z=THm 2RI
k%, Mikeks . OVOCs WIS S, N&FEIH
TR, O7 AR AU AR NS 2R Ak,
A ¥ b PR

_ 100 F ] %F‘ 600
S B ke
2 st = nEe 179 o
= CORfE 400 =
]‘:;, 60 F | 4 1 0VOCs &0
& [ R {300 \\3‘
S s} . ——MOFP &=
= I 1 4200 ©
R B
S 20 {100
* ﬂ ﬂ ﬂﬂl 1l
0 0
1y 123 Ul 2J1 33 48 s5H
Ay
(a) BH 3547

100 F 3600
:.A\ﬁ [y 4500
o 87 I ~
= CIriftke {400 =
= 60 F [ OVOCs )
& 300 2
g 4of 200 E
> 4
& 5
H 20 4100
N I H

0 0

1A 121 13 28 33 451 SA
iy

(b) HX %ifi;
B3 A[E VOCsH5r3t OFP BTk
Fig.3 Contribution of different VOCs species to OFP
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