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Improved Performance of. PMF Source Apportlonment for Volatlle (5rgamc

Compounds Based on Classification of VOCs Aging Degree in Air Mass

ZHU Yu-fan, CHEN Qlang LIU Xiao, ZHANG RUI-XIVUO _Wen -kai ¥ & P ) &

(Kev Laboraloq fof. Seml And Climate Change of theMinistty of ucdtiony Co]lege of Atmospheric Smences Lanzhou Univ ersnv Lanzhou 730000, Chlna) g o

Abstract; VOCs aré lhe key [ precursors of ozone and secondary organlc aerosglé. The results of source apportlonll"ent for VOCs afe very important for the coordinated contol of
ozone.and second arganic particulate matter. However, VOCS dg'not fully‘lmeet the assumption of the receptor modél bécause the VOCs released from each source are reﬁtlvely
unstable in the ransmissioprocess for their reactivity} As a result, “we donot acc umlely obtain the actual Source contribution when lhe receptor model is used for the source
apportionment of V] OCs In order to-solve the problem that the relative I_Qhang__s inthe c-gomponents caused hy VOCs reactivity are not consistent with the PMF model hypothesis,
the aging degme “of VOCs was introduced to distinguish thé‘state characteristiesafter ‘their photochemical reactions in the ambient air. According to the ratio of ethylbenzene to
m/p-xylene; NOCs monitored at Wuhai were divided into three aging states; high, medium, and low. The results showed that the model parameters, such as regression
equation parameters (slope and intercept) , standard error, determination coefficient, and pass rate of residual error, were improved obviously compared to the sample set afier
classification. Because the degree of aging is closely related to the transport time of air mass and the atmospheric oxidation in the atmosphere, it also reflects the different
sources of air mass to some extent. In the high-aging VOCs samples, the coking source occupied a high proportion (up to 47.20% ). In the low-aging VOCs samples, the
combustion source and coking source accounted for a higher proportion, 28. 67% and 24. 39% , respectively. After the classification according to the aging degree, the results
of VOCs source apportionment by PMF are more consistent with the actual contribution of emission sources.

Key words: volatile organic compounds( VOCs) ; source apportionment ; positive matrix factorization( PMF) ; aging characteristics; receptor model
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