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Construction and Evaluation on Size Resolved Source Apportlonment Methods

Based on Particle Size Distribution of Chemical Spec1es ¢

LIANG Yong-li, TIAN Ying-ze *, LIU Tong,| FENG Yin-chang 4 L W
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Abstract; The dndlysls of the sources of dtmospherlc de‘tlLulﬂte pollution can proyide sﬁllentlflc sup}ﬁort for the prevention and control‘of
air pollution. Most particulate matter (PM) soprce analyéls studies are based on the ¢hemi¢al composition of PM. In addition, partlcle
size characteristics ate also one of the important properties of PM.' The accuracy of analytical results can be improved by analyzing the
pdrtlcﬁe size (hdl"c.lictt‘rlbtl(,b of‘chemical components. II}_I this study we aim to to solve the problem of insufficient utilization of component
partigle sizelinformation by using a the three- dlmenswnal mul‘f'- particle size factor analysis model ( ABB), where the particle size
distribution of marked*components is regarded as the constraint limit, and a multi-particle size source analytical model (SDABB) based
on the ¢haracteristics of the components particle size distribution is constructed. The sensitivity of the SDABB model to the collinearity
of the source spectrum and the similarity of the particle size distribution of the source contributions are investigated by evaluating the
model through the simulation of the data set. The results showed that the ABB model was sensitive to the collinearity of the source
spectrum and to the similarity of the particle size distribution of the source contributions. When particle size distribution rules were
incorporated into the SDABB model, the effects of the two scenarios were significantly improved, that is, the SDABB model was able to
better analyze collinear source spectrum and was insensitive to the similarity of the contribution particle size distribution.

Key words : particulate matter; size-resolved factor analysis; chemical constituent; size distribution; sensitivity
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