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Abstract

To investigate the particle types, mixing states, sources and evolution during pollution of Fe-contain-
ing particles, a single particle aerosol mass spectrometer was used to perform an campaign in Guang-
zhou from January 1 to 31, 2021. The results showed that the Fe-containing particles were classified
as Fe-BB, Fe-C, Fe-D, Fe-HM, Fe-N, Fe-S and Fe-SN, which Fe-N, Fe-SN and Fe-HM was the main types,
accounted for 85% of all Fe-containing particles. Most of the Fe-containing particles were mixed with
secondary inorganic ions, especially nitrate, and some were mixed with the characteristic ions of bio-
mass combustion of organic nitrogen, elemental carbon, dust characteristic components or heavy
metals. During the heavy PM: s pollution event from January 13 to 16, three spikes in PMz.s concentra-
tions occurred, which were divided into the early, middle and later stages of pollution. In the early
and middle stages of pollution, the increase of PMzs concentration was influenced by Fe-containing
particles from primary emissions of industrial and vehicle. In the later stages of pollution, the for-
mation of nitrate was the main driver.
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Figure 1. Temporal variations in the (a) total number and PMz.s concentration, (b) number and fraction of Fe-containing

particles
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Figure 2. Number fraction of Fe-containing particle types
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Figure 3. Average mass spectra of the seven classes of Fe-containing particles
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Figure 4. Number fraction-based size distribution of Fe-containing particle types and total Fe-containing particle number
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Figure 5. Time series of (a) number of Fe-containing particles and PMz.s concentration, (b) Number fraction of Fe-containing
particle types from 13 to 17 in January 2021
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Figure 6. Relationship between number fraction of (a) Fe-containing particle, (b) total particle with wind from 13 to 17 in

January 2021
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