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Abstract: To investigate the seasonal variation and source of oxidative potential (OP) in atmospheric fine particulate matter (PM, 5)
in Xi’an, the mass normalized OP (OPPT™) was measured using the dithiothreitol (DTT) method, and the influence of chemical
components of PM, s on OPP™™ was analyzed, and the contributions of different sources to OPP™™ was quantified using a positive
matrix factorization coupled with an artificial neural network multilayer perceptron (PMF-ANN-MLP) model. The findings revealed
that OPP™™ in Xi’an was highest during summer ((13.2 £ 5.4) pmol(min-pg)) and lowest in winter ((5.6 + 2.7) pmol(min-pg)).
Correlation analysis indicated that nitro-containing aromatic compounds and carboxylic acids have a significant impact on OP®™™,
and the difference in molecular abundance was the main reason for the seasonal variation of OPP™™. Source apportionment showed
that dust (26.7%), traffic (35.1%), secondary formation (23.2%), and biomass burning (24.5%) and coal combustion (25.8%) were
the predominant contributors to OPP™™ during spring, summer, autumn, and winter, respectively. These results provide a scientific
foundation for developing effective air pollution control measures aimed at safeguarding public health.

Key words: oxidative potential; molecular composition; source apportionment; MLP Model
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Fig.2 Impact of organic molecule composition characteristics in PM, 5 on oxidative potential
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Table I Molecular characteristics of atmospheric organic

compounds with potential oxidative potential contribution

251 HIC, 0/C,, ON, DBE, DBEC, Al
CHNOS 0.8120.01 0.4120.02 2.170.09 10.68+0.42 0.77+0.01 0.84+0.02
CHOS 1.55+0.04 0.310.01 4.43+0.07 0.29+0.02 0.13+0.03

CHO 1.53+0.04 0.40+0.06 4.63+0.50 0.34:0.02 0.21+0.02
CHNO 1.09+0.02 0.41£0.01 2.60+0.19 7.66+0.21 0.65+0.01 0.68+0.04
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