hE ISR 2025,45(11): 5950~5958 China Environmental Science

SNHLE R, A T A S B R AR DU X R S R A U BRI AT (1], Th EEREERE A, 2025,45(11):5950-5958.
Yue h, Hu K, Chen A X, et al. Characteristics and source analysis of atmospheric volatile organic compounds pollution in Wuhan urban area based on
photochemical loss [J]. China Environmental Science, 2025,45(11):5950-5958.

E TR UFHRAMEINMEX X SIFERZ RIS RAFENR
IR

Sowg Ll T MR T SR T A T (LR S IR B FROL 4300725 2 T A A R B
b, L K 430022)

FHEE: Xt VOCs BV B AERISRIFARAT T3 20 VOCs [RGAL = A B AT PAl L X 2021 47 9 H 8~18 HIAEEBUMX IT i VOCs HES:7E S il 3 ) 2 A=
PR SLE TG Yol P2, b 2 R NS % KR FH G 22 A 8 1 28504k J7 1536 VOCs W BE (Ob)EAT Ak 24 45 AR AR IE FREX VOCs HIAGH BE (In), I 43 Hr
VOCs 11775 GE4FAE, A8 H TE A HERE X5 8 (PMF)REAT AU AR BT BT 45 R R L, %28 VOCs Hoob b A48 R I FE R SLAUAE s 35 (OF P Bt e [ 330 Ay M e M
S P AR R (¥ DGR AL 5 B T AR B AT U e (L EA T PMIF JEARBTAS 211 6 A 3= ZE RSB BE STR (W AR 1, ML) b BB ZEHE B3 (16.5%,17.7%)
A THEBIR (14.7%,13.7%) RV (4.6%,4.0%) FABETR(20.2%,33.1%) LPG/NG i FU(21.1%,18.9%) A1 7148 HI V5 (22.9%,12.6%).PMF G i AT 45
S SN R 535 DR LA T USAPATT 1N % 18 VOCs A, T8 S IR At v 770 4 TV, LPG/NG 5t R, A HE T 55 (¥ BT R

KR HRVEGHI(VOCS): SR, IERHBER 740 HT(PMF); LA A i #5( OFP)

PEISHES: X511 HFRIRAG: A XEHES: 1000-6923(2025)11-5950-09
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Abstract: Assessment of photochemical losses is essential for characterizing VOC pollution and apportioning its sources.
Continuous online monitoring of VOCs was conducted in urban Wuhan from September 8 to 18, 2021, capturing two ozone pollution
episodes with active photochemical reactions. The parameterized method based on photochemical age was employed to correct
observed VOC concentrations (Ob) for photochemical losses, deriving initial concentrations (In) for pollution characterization.
Source apportionment was performed using the Positive Matrix Factorization (PMF) model. Results indicate that alkenes exhibited
the highest photochemical loss concentrations and ozone formation potential (OFP) among VOC categories, identifying them as key
species governing ozone pollution. PMF analysis based on initial and observed values identified six major emission sources with
concentration contributions (initial, observed) as follows: vehicle emissions (16.5%, 17.7%), industrial chemical emissions (14.7%,
13.7%), biogenic sources (4.6%, 4.0%), combustion sources (20.2%, 33.1%), LPG/NG usage (21.1%, 18.9%), and solvent use
(22.9%, 12.6%). The PMF results were significantly influenced by photochemical reactions, underscoring the necessity of employing
initial VOC concentrations in source apportionment to avoid underestimating contributions from solvent use, LPG/NG sources,
biogenic emissions, and industrial chemical sources.

Key words: volatile organic compounds; photochemical loss; positive matrix factorization; ozone formation potential
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