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Improved PM, 5 source apportionment results using the multilinear engine (ME-2) model. SHEN Hang-yin, HE Ling-yan, LIN
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Abstract: In order to test the improvement of source apportionment of PM, 5 using the ME-2 model on unconstrained PMF analyses,
a total of 153 daily PM, 5 samples were collected continuously from September 10, 2017 to August 29, 2018 at an industrial site in
northern Shenzhen. The concentrations of 31 chemical compositions were determined, 17 of which were selected for model iteration.
The annual mean concentration of PM, s at the industrial site was 32.3pg/m’, and nine sources of PM, 5 were identified by a prior
PMF run, which were secondary sulfate, secondary nitrate, aged sea salt, soil dust, industrial emissions, coal combustion, biomass
burning, ship emissions and vehicle emissions. However, the apportionment with PMF yielded mixed factors. Based on the PMF
results and priori information obtained, four constrained factor profiles were input into the ME-2 model as a rotational control
technique for model simulation. Compared to the PMF solution, tracers were more concentrated in source profiles of ME-2 results,
and the ME-2 iteration provided a more significant fitting for time series of tracer concentrations and corresponding source
contributions. Secondary nitrate, aged sea salt and industrial emissions were overestimated by 9% to 51% in the PMF results, while
secondary sulfate, coal combustion and biomass burning were underestimated by 19% to 40%. The ME-2 result was found to be
more environmentally and statistically significant than that of PMF and it could provide a more accurate scientific basis for pollution
prevention and control at the same time.
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Chemical compositions of PM, 5 at the industrial site in northern Shenzhen in 2018
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Fig.2 Percentage explained variations for the source profiles derived by PMF
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