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Characteristics of Volatile Organic Compounds in Ambient Air in Tianjin
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Abstract: Itis important to study 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. Between November 2022 and May 2023, two
stations in the industrial area (BH) and the central urban area (HX) were selected to quantitatively monitor 115 VOCs in ambient
air in winter and spring, and to analyze their concentration levels, pollution characteristics 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) ug/m®, respectively, with the former 55.3% higher than the latter, and that the
VOCs at the BH station>HX station in winter and spring. 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, and 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 contributors 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
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Tab.1 Comparison results of VOCs concentrations in this study with other cities in China

SER AR (ng m ) o
i) - - - - SRR SEHER
pike W O5EkR kifUe OVOCs  Hfth  TVOCs

R 3114 401 1688 1798 2061 069 9132  20224E 11 —20234E5 A%
JM 2908 344 921 1971 17.38 — 8011  20214F4 H—20214E9 A [22]
B 2627 399 873 16.38 1063 041 6770 201946 H—20194 7 A [23]
il 351 48 213 203 376 11 1202 2021 4E9 H [24]
A 3324 643 1596 2617 2513 286 11266 2019 4E 6 JI—20194E9 A [25]




ARBR LGSR

|iﬂ'l‘| 3367 392 1298 2177 25.08

9959 2020 4% 7 /4 [26] |

T =7 FRCRP AR

AT HAI T, KT TVOCs ~1-3 it &k E
G R R (=Y G S R 1\ 057119 12 s =1 P M
AL, AR T L. BE@ RT3 i Bk 51X
sedhg i, FERART L, BRI
21 1%, wf&E. OVOCs FIHAN KNG T i, Jk
FRFI2ZM, TR e KT 5 A R B A T
1o T RE A FH T A TNt 57 357 W 05 <2 388 = -3,
SN FEARGE R K. [FIR, &R — e
s 2 BN PR HE R R R, G5 5 ) I
W FURAFE AL N R R IX, 52 TOHERGE N,
HT5 B o w R P mA
212  VOCs i ZREE T EIHFIE

FRIE LRI B3RP 2022 4E 11 H 19 H
—2023 /£ 3 H 2 HRIA%ZE, 2023 £ 3 H 3 H
—2023 £ 5 H 9 HNES. 47, Wil VOCs
PR R WK 2, MR 2 AT LA H B {7 VOCs
PR EIRE R AROEFE T E R . NAFRES,
BH 1 HX Fiulifii TVOCs P34 i &k B4 7 N &
31.7%1 54.9%, H.% VOCs 4.5 i Bk ¥4 A A
FREEERBEAR: BREARIEAL, PREbAL BT WL T PR
ZWH S NIGIER T TR METAZE, FFEAR
Frimr, KRS SRR mIG , A HFT VOCs
HIH B S TE BRI, W I8R5 B b 2 1 AR X s
A T A R, DRI P 35 o Bk AR AR 2R KR
P& AR HX 367, BH 3567 VOCs V-3 i Bk
PZETPEZE RN, S TR T HX b
Ao A, THFBON 5SS VOCs B —E#
M) .

%2 KZF, HFEMIMAL VOCs AN FEHRERE
Tab. 2 Average mass concentration of VOCs at the two

stations in winter and spring

SRR B/ (g m3)

5y
BH-%Z BH-&Z HX-%&2Z HX-%ZE
TVOCs 123.43464.76 84.26455.78 92.00244.15  41.49422.23
Bike  43.58433.65 32.31428.06 25.42422.04 11.9149.91
Iz 5.48+3.92 2.47+1.46 5.8245.15 1.82+41.12
FERE  23.33#17.16  14.85#13.04  18.65+10.2 6.1244.02
)& 257641472  16.45#11.36  16.1648.30 7.7844.55
OVOCs 2392+1282  17.80#8.71 25494920  13.685.95
Hhid 1.3742.74 0.390.66 0.4530.63 0.1740.36

MAZERIFZ, Pz VOCs PR E T

B 25 0 B B B R I —2— T 0 1E T B Anal % ——
2, FHREIEET 50.0%; AN, Kk—2-T. 7
TTIGE R S I E PRSP X O R R P A AS (R B
Ko Mi—2—"T s 1) 3= BEHE IR 2 2 i HE S v A A
AIFRSRSME R, TE TR 5T R R R
B Jt et 32 R B A HE R B0 k7 ALk AT RS
WETE, ZA@EPERmEK, HAFRLZER TR
BEHHEE A, VAT SR SRS PRI AR,
ZHERBFRRFAMARGAR T I-2-T M5t 5%
PEECSR I 7 B B, TR 5 850 Bk 5 )~ 34 )5
BIREAEWFZ A ERKESR.
2.2 VOCs 4Am4F1E

LI 316 W 3k 57 AN /] VOCs 4173 iR B 5 EE
W 2 frs, M 2 aTRUE k67 VOCs 455
Lb B — 22 5. BH SO B EE S HhE s 1 4 5
NEIE(36.4%) KA (20.4%), XM KRS,
FeA ZFETE AR AR BHEBOE 2, R S EULE
Zouhi L KR A — R HX uh T
OVOCs(29.2%). %E/7:(28.0%) i Eb i, %t for J& i
N BERR, BRI 2 RO A A HE S — Ik
N NUEH) OVOCSPAR A & di bk . Bistififfike. 75
B R A AD S 5 H AR —E

BH. HX 3if7f) 115 F VOCs 1, FiEikfE &
EbHEA R 10 B9 &ih4 s TVOCs | 53.9%71
53.5%. BH ubA i &l B it bL s s A o — U
$7(8.6%), 15 HX sfifr. — &0 H o R o 29K B 1 61.7%,
FLURN IE TR A5 (8.2%) F P TR (7.5%) « - — 5 H e FH TR
TERERER, TR THT. B, mikk
B 2 A YR BRBEIE AT A R 3 Fh R
kil Lo ST ) VPR AR = A R B B 4 £ ) =
1L HX ubA7 &7 EE A = B B A A (11.2%) « 1E
X5 (7.7%) K1 2.1 (6.9%), Bl OVOCs F& HX iz
BEREG Y oy o BRTIRE AN, TR IS KR T2
W AEHERERY, WX AL AT IR IE, HE
HAEX S, Fik, fEERXKSIEED R L, &
AT\ HE R E 2 s A s . 4, HX S HE AT
10 BB HIs Bl Y 1, 2- & Ok — A A
VIR IR R BRI, HA P38 i Rk R
151 45.3%, XA REERIEZMRAE . A =R IR
AR



2024 4

kA, FEe RETHR TR R A A U TS G T *5-

1E KKt (8.2%)

| 204%

ey

28 (5.1%)
7(3.1%)

TAUHE(8.6%)

(a) BH3ifir

| Ut (4.3%)
2-FHL X5t (2.9%)
TA(11.2%)

JIji-2-"T ¥ (2.8%)
1,2- 5 LK (2.7%)

Bl e [ e [ ]5ak
I sfta ] ovocs St

ZETRE(A%

(b) HXh fir

2 WMEREAGUSALRE VOCs A5 FRERIRE &tk

Fig. 2 Proportion of different VOC species mass concentrations at two stations during the observation period
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