%41 8% 14 FRIBRFFRARZFAFIR) 2024 4E2 A
Vol.41 No. 1 J Chongqing Technol & Business Univ( Nat Sci Ed) Feb. 2024

S TP IX RS VOCs 15 BAFAIE B2 filt FE JRURS: VFfir

wEAA  FE ' BEBT Rk LW B, e Tk &, ERA
. ERIHRT RIS FTRFR, £ 400067

2. ERTAIABEHAFZHARR, EX 401147

3. ERTHRA AN LG B R iFE AR PO, FR 401147

4, FRT MR AZRIEENE, FR 404100

W OEH A TR R TELEA Y (VOCs) HRXER MR R AR T P AREEREAL, ARz E
HEA T LERAFRRER RLED T ER VOCs 75 F4F4E B ST AL BRI 0 % vh . Jiik RA 7ok
R Ak & BRI B AR X & TTE VOCs 3 48 I3 | 4 on 233 947 4L 25 45 3] 108 A+ VOCs 41 T, 941 K &
VOCs TACHAE , #5220 (0,) £ R AFr = R A LA E I Tk 694K B2, AR & FIRAE (HQ) Fo 25 2 3R K
(R.,)3FA VOCs 89 9F 85 Ao BB R, gkt k)7 R 5 SRIACR B AR X 5 B3 X A AL (TVOCs ) i3k
JEAE 55 A 843,57 pg/m’ 321. 71 pg/m’ F= 149. 50 pe/m*,3 AN EAL AR A IR &R TVOCs ¥R E & T 518 6
A AT R E R E AR X B R A R R (OFP) 1A %1 A 4 507.25 pg/m’ (1 271,25 pug/m’ #= 321. 87
we/m’ ) WAk b B ES ST A Ak TR B OFP A ST #k R K 49 4 A, 3 A% SOAP #4914 % %1 4 710. 61 wg/m’ . 545. 98
pg/m’ F2 209. 83 we/m’ | AR 3 A5EE R A ILAEIR A R BB (SOAP) T Ak R K #9414, SOAP T3 7k &
A 5] 88.95%, 4k S RBLAR E AR X B0 B F FR A (HI) 8457 4 0.31.,0.19 F2 0. 08,3 AN S R A
A2 AE SR R BOR RIS R N b K LR e A PR AR 3 AN B4 R, 1539 % F EPA TH2KF 1x10°, 4 %
EORERAL R TERT S TRELE SRR & & TRAFG I TR E R, 5503 EEE SR
e R B A, TR H AT T R ;3 AN S AT R BEAREA LB AR R, & KR W TR K TR
ATRAEAR LTS R,

Yol Tk | X ; VOCs 75 AFAE ; —RALALRE 77 4 B ARG 3R A0

e sy e . X51 SCHRBRINED : A doi: 10. 16055/]. issn. 1672-058X. 2024. 0001. 008

Characteristics and Health Risk Assessment of Air VOCs Pollution in an Industrial Park

LAI Mingmin', WU Hong', ZHAI Chongzhi’, ZHANG Dan’, HU Wei’, LYU Pingjiang’, YUAN Rui’, LI Huachun™*

1. School of Environment and Resources, Chongging Technology and Business University, Chongging 400067, China

2. Chongqing Institute of Eco-environmental Sciences, Chongging 401147, China

3. Chongqing Engineering Technology Research Center for Volatile Organic Compounds Treatment and Application
Evaluation, Chongqing 401147, China

4. Chongqing Ecological and Environmental Monitoring Station, Wanzhou District, Chongqing 404100, China

Abstract: Objective Industrial parks emit a large amount of volatile organic compounds (VOCs), which leads to
atmospheric pollution and human health damage. In this paper, typical industrial parks in the upper reaches of the

Yangtze River were used as the study area to investigate the characteristics of VOCs pollution in typical industrial parks

Weki HI91:2022-03-05  f&MEIHH1:2022-05-18  SCH4M'5 : 1672-058X(2024) 01-0060-08

HE I H « [ S H U A TR 5 (2019YFC0214401) 5 FER TR 2 01 2B ABOR BT H (KIQN202100818 ) 5 TP HE i A 2 3
H (CSTC2021JXJ120007 ) ; 8 PTT A= AR FREE W o0 FF L 4 ( CQHIKFKY202204) .

BRI A (1996—) 55 BRI BB 7 A, R R A5 4 05 A9

RS AT (1985—) , & At 2 5 A -+, W RS 5 T TAEMFS. Email :350831161@ qq. com

SRS A AR, SR AT, ARE4R 45 HE P XS VOCs 15 Qe RAIE S A BRI ATAN [ J]. H R R R 244 ( H AR ) 2024,
41(1) :60—67.
LAI Mingmin, WU Hong, ZHAI Chongzhi, et al. Characteristics and health risk assessment of air VOCs pollution in an industrial
park[J]. Journal of Chongqing Technology and Business University (Natural Science Edition),2024,41(1): 60—67.



%14 WA, % 3 T K AR VOCs 35 Je 4 4E R4 BE R 3 4 61

and the impact of VOCs pollution on human health risks. Methods Suma canisters were used to carry out continuous
monitoring of VOCs at factory boundary points, environmentally sensitive points, and urban points in the park. The
samples were analyzed and processed to obtain 108 VOCs substances. The variation characteristics of atmospheric VOCs
were analyzed and the dominant species for ozone (0,) generation and secondary organic aerosol contribution were
identified. The non-carcinogenic and carcinogenic risks of VOCs were evaluated using hazard quotient (HQ) and lifetime
carcinogenic risk (R,,). Results The mean mass concentrations of the total VOCs (TVOCs) for the first time at factory
boundary points, environmentally sensitive points, and urban points were 843.57 pg/m’, 321.71 pg/m’, and 149. 50
pg/m’, respectively. All three sites showed a higher mean concentration of TVOCs at night than in the daytime. The
values of ozone formation potential (OFP) at factory boundary points, environmentally sensitive points, and urban points
were 4 507. 25 wg/m’, 1271.25 pg/m’, and 321. 87 pg/m’, respectively. Methyl methacrylate was the species with the
largest contribution to the OFP value at the enterprise plant boundary point. The values of the secondary organic aerosol
formation potential (SOAP) at the three sites were 710. 61 pg/m’, 545.98 pg/m’, and 209. 83 wg/m’, respectively.
Aromatic hydrocarbons were the component with the largest contribution to SOAP at these three sites. The average
contribution of SOAP reached 88. 95%. The hazard indices at factory boundary points, environmentally sensitive points,
and urban points were 0. 31, 0. 19, and 0. 08, respectively, and there was no non-carcinogenic risk at these three sites.
In the carcinogenic risk evaluation, the R,, values of benzene, ethylbenzene, and methylene chloride at these three sites
were higher than the EPA acceptable level of 1x107°. Conclusion In conclusion, the pollution level of factory boundary
points of enterprises in the park is higher than that of environmentally sensitive points and urban points, and higher than
that of other industrial parks. Aromatic hydrocarbons have the highest ability of secondary transformation at each site, and
toluene has the highest contribution. These three sites present potential carcinogenic risks to the exposed population, and
toluene, benzene, ethylbenzene, and methylene chloride should be prioritized as controlled substances in each region.
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ki3 5 0.0013 0.0005 0.0002 C
H-—FE 0.1 0.0140 0.0155 0.0052 C
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S350 R 847.77 wg/m® 326.21 pg/m’ il 139.55 wg/m’;
Qb T B o5 RN PR BT SRR TS YRR AE R BN AR R >
OVOCs>J5 Frid>hi ke > ke 1 X R J i OVOCs >4
RRAIES T FNESHs WEIT5 YLRHIE 5 (14848 . OVOCs FS
Tl EEA S R 70% , Alh ) 5 A FREE AR
FIRIX A5, TVOCs PAE S 30 R o vk B AT % [
Jo R B R A5

(2) Al ] 5 A5 B MR A I X S R T
Bk (OFP) 354 4 507. 25¢cpg/m® |1 271.25 pg/m’ Fil
321. 87 pg/m’, KA WAL A B (SOAP) Bk 43 %)
4 710. 61 pg/m’ 545.98 pg/m’ Fl 209. 83 pg/m’, &
TS K = A FER = A XA ] A9 Tk B X5 40 43 rh
X OFP SRk R & i 052 OVOC M5, AL AL
IETR IR 1,3,5- =4 FETTEY i 5 R 02
SOAP TT#R 5 oy (4 43, FHerp 2R A 1,3, 5- =R 2
SAOP Tt ik f = B9 P AP ) BT, — 3% % SOAP 51 Bk
i 40% ,

(3) Al ) A5 RBE RO A AR X e R B A
6 G E R BC(HI) 43 %) 4 0.31.,0. 19 A1 0.08, ¥/ F
EPA #2532 KU ACE , XoF AR S0 KU AR £k ) A
S PR BB R RN X R | R T e = A T
o KU EEE i EPA TR AZ SIS K- (1x107°)
{B7E EPA ZVFRI XU ACE (1x107%) Z P, % 2% 58 A B
FEAE S0 RS AV ZE 52 ), IX SN 2R | 2R 5
AR e E Y
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