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Abstract

Taking the Xinwu District of Wuxi City as the research object, we used mobile monitoring technol-
ogy to conduct high spatial and temporal resolution monitoring of volatile organic compounds (VOCs)
in the region. By combining this with geographic information systems (GIS), we analyzed the spatial
and temporal distribution characteristics of VOCs, their main components, and ozone generation
potential. The results show that the overall average concentration of VOCs in Xinwu District is 28.9
pg/ms3. In terms of VOC components, aromatic hydrocarbons and halogenated hydrocarbons accounted
for relatively high proportions, at 29% and 26%, respectively. There are significant differences in
peak values among different areas, with the peak in the High-tech A area (22,392.6 pg/m3) far ex-
ceeding those in other areas. Overall analysis shows that the average concentration of VOCs is high-
est in spring. This is mainly due to the rising temperatures and poor atmospheric diffusion conditions
in spring. Xincheng District is an industrial concentration area, where industries related to VOC
emissions (such as electronics, chemicals, automobile manufacturing, etc.) resume production and
increase emissions in spring. Analyzing the mass concentrations of VOC components from various
streets reveals that some components have higher concentrations and occurrence frequencies, such
as toluene and xylene. Vehicle exhaust and industrial solvent volatilization contain a large amount
of benzene series substances, and emphasis should be placed on controlling emissions of benzene
series substances. The top ten key active VOC species in Xinhua District are xylene/ethylbenzene,
toluene, butene, pentene, trimethylbenzene, butane/acetone, 1,3-butadiene, diethylbenzene, hex-
ene/methylcyclopentane, and methylcyclohexane. It is preliminarily determined that the VOCs in
the atmosphere of Xinhua District originate from the volatilization of industrial solvents. Subse-
quent measures should primarily involve targeted management of enterprises related to solvent
and coatings usage. The research results provide a scientific basis for the fine management of re-
gional VOCs and serve as important guidance for formulating precise pollution control strategies.
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Figure 1. Navigation path map of Xinwu District
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Figure 2. Component structure of VOCs in Xinwu District

E 2. $1RX VOCs 5251

3HER T RX A X VOCs 75U . AL R I EARE . S IX SR 22 7 B3,
A XUEAE(22392.6 pg/md)izHHAh X3, i HERUN [RI7E 3 H 22 H 15:09 4. XEHAENT 19.8
pg/m3~21.8 ug/m®, ZR/NT 10%, R HE VOCs LA AR e g B . L iE I E i
40.1 pg/m®, T HESRBFESTT YU . AR IETTIR A IE (35.1%) M FHT B [X.(36.4%) i 2 3 i T JAh
X3, 46 U P AR, HED TV R 2 BRI . b4, HEEETIE LT R(30.2%) 5 05
FIRG1.8%) AT f LT 60%, g5 20 T8 & KA XK.

FrRX 2024 4£ VOCs IR ALK LI 4, FZEIARIREETE 16.7~30.2 ng/m® 2 [8], WEEHKE R 22392.5
ng/m?®, MMEIRE N 30.2 pg/m®; H A BARREESE 13.8~24.0 ng/m’ Z [0, WEEIKRE N 1691.8 pg/m?®, ¥
EIRIE N 25.9 ng/m’; IKEFEARIRELE 16.0~26.5 ng/m® 2 7], WEAEWEE A 2901.7 pg/m®, BIMEIRE N 23.4
ng/m®; AZEARIKEAE 16.2~28.0 pg/m’® Z (7], WEAHIKEE N 962.8 pg/m?, IMEIKEEN 29.3 pg/m®. MWEAE
Eordr, HZE VOCs WES AR . EEMATHERSEET, KAV B&MEZE, HrRXETIESKX,

DOI: 10.12677/aep.2025.158118 1057 LR AT U


https://doi.org/10.12677/aep.2025.158118

e

W VOCs HEBKAT (i 7 AT IREHNES)EFF A R it s HR 23]

W PE /ug/m?

EEVOCSHEOEVOCsF il BAEMH——IVOCsI4E

10000

1000

100

10

3 100000

100%

C A PR o AU 2 VR 7 I e kel

80%{ [0S

60% -

7 /%

40% -

20%+

31.8%

4.0%

30.2%

0%

27.0%

21.8%

8.3%

253%

10.7%

292%

22.6%

15.8%

17.3%

5.9%

25.5%

12.3%

25.9%

11.4%

22.3%

10.9%

20.9%

25.1%

T

T

o o 5 S ST i Jheas paps e g J ! ! ! !
RIFTAX FHBIX 5 LLTIE TTRETE MG (OB AL Bl REFE (it DU 1L 3 AR TR BTAR BB

Figure 3. VOCs concentration and component structure in each region of Xinwu District
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Figure 4. Seasonal box plot of VOCs concentration in Xinwu District in 2024
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Table 2. Identification of key species sources for abnormal point locations
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Figure 6. Top ten VOC components OFP rankings in Xinwu District in 2024
B 6.2024 SEFHRX VOCs A% OFP HEZRi+4#

B VOCs Ao ANF, X2 ) O AR Ttk AN A o BB KR Os AR T iR 35

DOI: 10.12677/aep.2025.158118 1059 IR AT


https://doi.org/10.12677/aep.2025.158118

e ARl 0 DX IR A A DRI i B R (28] [29]. BT R IX OFP Hi-HLff) VOCs KBS ML
JH 6. BT RIX OFP Hi 1L VOCs KEEIFEVEVIF 258 — R/ L WA TH s =W Tht
IR 1,3-T 20 A3 O/ IR e WM Ol Hh R FERE 2 REE] T 38.2%
A 15.7%. HUEFT I, “HZR. ZORXH R XIAE P Os FIZERURISZ MK . 77 & ke b U KX 5
FRAZBIX [30]HIWF FELE R — B HIHIRE T R O [ VOCs RIET TMIE R K o 2 Ja B3 298 &
R SRR S T2 b A e

4. &

(1) ARWFFAE 2024 FEXF T R IXNAMETEATEMMI . ERTIEIE, B 5% X A VOCs BB E
28.9 pg/m’. M\ VOCs A 45> &, iR G s, WAL 5 ELN 29.0%, HUGRFS &R, WAL S HN 26.0%,
AT RE N AR, N 1.2%.

(2) B XA 2 7 52, B A X I81E(22392.6 pg/m?)i B Hofd X ek, HemHi [a7E 3 H 22 H
15:09 7idi. HRBRIREL 16.7~30.2 pg/m® 2 8], WEAEIREE A 22392.5 ng/m?®, ¥IEHIRFEN 30.2 pg/m’;
78 A BRI EAE 13.8~24.0 pg/m® Z [A], WE(EKRIEN 1691.8 pg/m?, WEWEN 25.9 pg/m?; KRR
JEAE 16.0~26.5 pg/m® 2 [8], WEAHHFER 2901.7 pg/m?, BIMEIREEN 23.4 ng/m?s LFHARIKELE 16.2~28.0
ng/m’ 2 J8], WEAEIKIE N 962.8 ng/m?, HIMEIKE N 29.3 ng/m’,

(3) FEH AL VOC 7341 h 75 B IR o5 bl K, IX 2R VOC & S AR RIS T R . Hoh s
A X LB EER R, 2508 1070.7 pg/m3. 1937.1 pg/m. TEEET A X R I HIRHE TS G IR
TR HOR, ZHIR, =&k, A BT Rk Tt AL A A Pl AR o A LA
R TR R IR S e T 0 IEBERE, AHOCTS G mT e sRIR TR T TR 2E . HLbR
SR AR

(4) HrRIX OFP Hi-T07 VOCs KEIF MR /35 WK/ 28, WIR, T . =28, Tt
[ 1,3-T 20 QR O/ bt . AR O, Horh 2R, BER LU mlik B T 38.2%
1 15.7%-

STk
(1] k3R, T, ShER, 55 FRE RIS DT E T RSERMEA VI(VOCS)i5 G E & RIBIENTI]. 3
Bifk 22, 2025, 1-13.

[2] kK, EaF. ENHEXIE VOCs 75 JRrERE 5T LA S T W ik s RAb[d]. TR 4T, 2025, 52(4): 111-
114.

[3] ESATE, B, SRR, 2 KIRETEZ 03154453 VOCs 1S4 RHERF 7E[1]. Pk T, 2025, 45(2): 267-270.

[4] ®ZE, k%, B2, & LARE SRHEYMINTATY VOCs HERURFE . BB s2mm A HoAd B RS AN [I]. AR
K2R (TR, 2025, 55(1): 125-137.

(5] ENLRS, T, E0, & «=SFATBNUHRIRTE MUK A TR ME A TG QAR RORIR )], SRR AR, 2025,

45(5): 1-12.
[6] FEH, 2R, sw/NK, 25 b X AT VOCs HERUR R 38 K 3R B ma 1], h EFREE RN, 2025, 45(2):
619-628.

(7] ZEigde, B, T, % DT KR IAIX VOCs MM LA S K75 JHE S BT [3]. FRBERLE BT,
2025, 38(3): 579-589.

[8] E%, 4rdlUiE, sk, %5 2024 FERYITT Tolk e X K753 GC-MS FEM I /4T [I]. [ 4401, 2025, 52(1):
138-140+137.

[9] BBCH, R, AIRER, & EET BN R w25 VB SOl (1], AR ACR 550 Fr I, 2024(4): 34-38.
[10] FARE, #H&, FEE, & AMNTHOIX E KRS VOCs 75 JUFIE ZRIEMATT]. el S53R5E, 2024(4): 101-

DOI: 10.12677/aep.2025.158118 1060 LR AT U


https://doi.org/10.12677/aep.2025.158118

[12]
[13]

[14]
[15]
[16]
[17]
(18]

[19]

(20]
(21]

[22]

(23]

[24]
[25]

[26]
(27]

(28]

[29]
[30]

105.
FIE, IKTEE, YOOBT, & FIFAIX MANSASERE VOCs BN NG JAFE A1, 1ML, 2024, 52(14): 91-
94+97.

EES, BB, SEE, & T E A X VOCs J5YHRHE)). sk, 2024, 26(14): 133-139.

VRRKK, TRIRTE, M2, 55 VOCs E N5 [ e I s 45 580 1 KSR 5 YLl o i 5 I ([T]. P Re ROk 5
R(ESRBLEERR), 2024, 43(4): 456-460.

BT, RACIBLRM R AR VOCs HERBUE T S80S Qe R AT 7 [D]: [0 3] K HMOR, 2024,
K, ZER, THs. FEEENMI K VOCs 15 JU4FHEHT[T]. WIFHTTZ 53R LR, 2024(5): 76-80+85.
Ff, o, AT, & ETEMMENEMETT VOCs 75445 1E /04[], EEREIMI, 2024, 40(4): 88-99.
R, AR 2019-2023 FAZIHIX VOCs 7 M UERF L [T]. SREaRHE, 2024, 26(8): 160-164.

Carter, W.P. (2009) Updated Maximum Incremental Reactivity Scale and Hydrocarbon Bin Reactivities for Regulatory
Applications. California Air Resources Board Contract.

Rebge, 0, XHT, & EMBOREA AL VOCs SIS [T, Akl 516 T, 2024, 55(4): 85-
90.

¥, T 2T VOCs FE ML IS I AR K15 PR/ HT i 72 7], W SRl S5 IR R RN, 2024, 5(6): 74-76.
BT, T, SIPLEE, 25 KAIREIEVENT RSB = A R ENT ). SRR SRR L5, 2024,
44(3): 72-76.

B, AR, TR, £ FENUSINE K& T TR X VOCs 15 45 R4 b R [0]. R FREE I, 2023, 37(3):
120-125.

287676, JEE T LAY X PMas V5 Jeid F2 Hp 8 R MR WL IR B LR IR R Tk [D]: [ 24483, K
F: HMOKEE, 2021,

FER, KR, B85 BERTIMEL TR XEREEHERM[T]. 25T, 2021, 39(1): 89-95+100.

N, L, BREHE, & SRR TR XA S VOCs 175 G458 548 B XS TN [)]. 385 TAE, 2018,
36(7): 161-164+154.

THHE. BT EMREMNAFEEMEX VOCs HEBUFERF T [I]. K HEHE S REE, 2024, 5(4): 196-198.

YR AR, EME, BTy, & BT EMBMNE AR VOCs 5304 RAFIE S HT[J]. TR L5 IRE,
2023(12): 68-72.

A, VERE, FhaE, & ETEMENAERET £ X EKE KR VOCs 15 9AFE[T]. IR 5 T, 2023,
15(5): 141-146.

FRE. FFEMMN P TALX VOCs 15 4R E BT[], R, 2023(9): 41-45.

KR, A, EHEE, % RERBRKSIERMEA Ve 55 Y05 A XORVE[T]. FRELRN £ 5L, 2012,
25(10): 1085-1091.

DOI: 10.12677/aep.2025.158118 1061 LR AT U


https://doi.org/10.12677/aep.2025.158118

	基于走航监测技术的新吴区VOCs污染特征分析
	摘  要
	关键词
	VOCs Pollution in Xinwu District Based on Navigation Monitoring Technology Characteristic Analysis
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 研究区域
	2.2. 走航监测方案
	2.3. 走航监测数据质量保证
	2.3.1. 仪器线性检验
	2.3.2. 方法检出限
	2.3.3. 精密度测试

	2.4. 臭氧生成潜势

	3. 结果与讨论
	3.1. 新吴区VOCs时空分布特征
	3.2. VOCs高值点位物种分析
	3.3. 臭氧生成潜势评估

	4. 结论
	参考文献

