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Abstract

Volatile organic compounds (VOCs) are important precursor pollutants in the atmospheric environment,
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contributing significantly to the formation of ozone and secondary organic aerosols. This study sys-
tematically analyzed the spatiotemporal distribution characteristics and formation mechanisms of
VOCs in Xinwu District, Wuxi City, based on mobile monitoring data and synchronous meteorologi-
cal data from the summer (July-August) and winter (December-January) of 2024. The results showed
that the average VOCs concentration in Xinwu District was 140.5 pg/m3 in summer and 180.5 pg/m3
in winter, with the winter concentration significantly higher than the summer concentration, increas-
ing by 28.5%. Spatially, Wangzhuang Street and Jiangxi Street were high-value VOCs areas, mainly af-
fected by industrial emissions and traffic sources. Component analysis showed that alkanes and aro-
matic hydrocarbons were the dominant components, with alkanes accounting for 32.5% in summer
and aromatic hydrocarbons increasing to 31.4% in winter. The diurnal variation exhibits a bimodal
pattern, with significant increases in concentration during the morning and evening peak periods.
Combined with meteorological factor analysis, boundary layer compression and stable weather
conditions in winter are the dominant factors driving the dramatic increase in concentration. Based
on these characteristics, this study proposes differentiated and precise VOCs control recommenda-
tions. The results of this study can provide a scientific basis for air pollution prevention and control
in Xinwu District, Wuxi.
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Figure 1. Schematic diagram of VOCs mobile monitoring route in Xinwu District, Wuxi City
E 1. THHHRX VOCs EAMMEE & R =R
Table 1. Basic information on mobile monitoring in various subdistricts of Xinwu District
1. HIRXEENEEAEENEARE,
BB AR i T AR (km?) AT B AR (km) A R (5R) RS O S
T 35.6 1285 45,862 Tk, A28
s ETIE 423 145.2 52,368 s, Tolk
L iE 58.5 168.4 61,245 gl Tl
W na 28.4 98.6 35,624 Tk Av%
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VLR IE 32.8 1125 40,258 i,
MEAT 7 22.4 85.6 30,856 Tk, A%

3. EEZF VOCs HZEHH RS KBS
3.1 REKFESZE SR

SN, i 2K VOCs FHIKIEN 140.5 pg/m, IKFETEE Yy 85.2-215.6 pg/m?s 21 43k
F, #A7IH VOCs IRFEAFTEM 255, 2Bl “Ibsmmi(t” Bk )m. IERATIE VOCs AR B 5,
1A% 156.3 pg/m?®, 52 X380 A HL )3« BRI 2 45 Tl A HE G2 e s FLUCRTLER A1 (148.6 pg/md),
XA BR K, MBI ERSHGTIR G, A IR AR (R (128.5 pg/m®), 5% X 4 Il i e L 45
i TR S . HRIR RS T, VOCs #ERER MM, 45 TALEHER K,
RSB VOCs WK F i I E K 22 [2).
3.2. SKERMFETHSHTHAZMILEH

HATRIRPERIEE S HAAHEZ SR A PHAZIE M . AR S8R 8%, X5 THRA EREBLH)
A 450 m fidi, REMET H M 900 m: AF TR (L2 mis)IME T E (2.1 mis), Hka Rk .
(LRI 2R 59 RIR BRI A “48 %7 A Tl SN VOCs IR TEIT T, SO,
B KU BE b 25 AT T A (2 2).

Table 2. Comparison of statistical characteristics of VOCs concentration in summer and winter
3 2. EZZF VOCs iRE G IHFERTEL

Giitahs H 7 (ug/m?) K7 (ug/md) 24k 2 (%)
SR 140.5 180.5 +28.5
R 215.6 285.3 +32.3
/AN 85.2 112.4 +31.9
Nl 28.6 38.4 +34.3
A R H(%) 20.4 21.3 +4.4

H AR 2 S X0 7R (1] 2), (H & Z= I 4E (5 7:00~8:00 ik 228.6 ug/m3, i 17:00~18:00 ik 242.8 pug/m®)
B (- 8:00~9:00, Hf 18:00~19:00)F2ATL) 1 /K, HIREZH o X EZLZHOYATH i, 5w
Bl SR AR BAAER AR R R Ay, 2818 R AHSUS ME LAY 8 I R ZL B AR I e U S A T
POk, BRSBISEY “BE .
3.3. AT EMHFERETWX

H 478 VOCs 73 M BATAE 2 2 O SR PRI AR (K] 31 36 3). H Rl N A L F 4073 (4 HE 32.5%),
FEEWEE BT h5%: 2F778e 5 HIRTT 2 5 01(31.4%), KRR =Y 63.9%. XM R
W7 = e IR VA R R (e ke n), SR TR J TR b IR HE R BOE R OF B
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Figure 2. Line graph showing the diurnal variation trend of VOCs concentration in summer and winter
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Figure 3. Packed bar chart of VOCs composition percentages in summer and winter
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Table 3. Comparison of concentrations of major VOCs components in summer and winter
#3. E&FEE VOCs BHREXTEL

HivE S| H 7RI (ug/m®) HZE (%) AL (ng/m®) A2 5 L1 (%)
P 45.7 325 51.8 28.7
I 25.7 18.3 27.4 15.2
FiER 34.6 24.6 56.7 314
(AW 18.0 12.8 26.4 14.6
4 VOCs 11.8 8.4 11.7 6.5
At 47 34 6.5 36
4. +ig

VAT LR R 05 ] PN LA R 28 DX AT R 1) b s, BB A% B8 4 dh ™ S 52 X A5 YRR AiE . TEIR K
F L, B RIX A H 2 VOCs W FEE & T LB IX (424 160 pg/m®, B ZEZ) 120 pg/m®), HEZF(K T =
FA 43 S A TV IR T (U AR 5E 4 ZE I 200 pg/md®). X R IH R XA E R HIX, TERP L
TR GVRIIRARIAS T — Bk, AR AT ARG K

TEFAE b, B R XA ZE TS AR 7 LU (31.4%) 5+ = A FAth UG b oA 32 I3 X (an 5 ol X,
2] 30%~33%) B NHEIT, 3w T AT MALKBEI T (WA K, AL RS VOCs i HLE s, 52
JEBRPEREM K)o X S BT R X 428 VOCs EZRZ “ Tolgkbe + S trg” Za5m, ik A s
BRI AL, W R IXE ZEGEE a7 EORHIE S PRI S5 DU -3 o 2 SR ARRL, BRI 1 {5 RIS
UG S AR K = A 5 5k = ol X 3L A VOCSs HEBOR A5 [3] [4]. X Eext LbFRBH, &1xd =
X 1) VOCs 3 FEAREHRAR AL T RIEIR T 256, MRZEHT “ @il XARr =k + SR 1R AR .
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HE e R 2RI O, 2) AR LS &R, BERE. LR R AR #IE A
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e HIGAE TS o
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() SR RRAANE s A TS F A kA, i SR AE B 2= i v B (10:00~16:00) P VOCs L7 fifar, Ik
A IR B RTRYIHE . 2) T4 “UR - 287 ZERAERAAEL. BRI, M THIE. Eh R
IPLAE) K VOCs & & F AR AR, SRABPAUER . AR A5 A IR, K5I N (1 Tk A K iz s
TIT R, PP o5 a e BRI b RE . 3) JAL “AR - T54” ShmaRibLel. B TAFIRFK
PERTR FER BN, BEERK AR5 NI 2 i FE AN U R BN T, >4 Tl 3] IR A R
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