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Concentrations and Solubility of Phosphorus in Dust and
Anthropogenic Aerosols from East Asia

Kong Yi', Guan Yang', Guo Hao', Shi Jinhui' ?
(1. The Key Laboratory of Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China,
Qingdao 266100, China; 2. Laboratory for Marine Ecology and Environmental Science, Pilot National Laboratory for Marine
Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: To investigate the difference of P concentration and solubility between dust aerosols and an-
thropogenic aerosols from East Asia and the factors causing the difference, the total phosphorus (TP),
dissolved phosphorus (DP), dissolved inorganic phosphorus (DIP) and dissolved organic phosphorus
(DOP) in aerosols collected at Qingdao during winter and spring were analyzed. The median concentra-
tions of TP in dust sourcs samples, and haze and fog samples from anthropogenic sources were 325. 5,
152. 9 and 142. 20 ng/m?*, respectively. The median values of DP contribution to TP (P solubility) were
8.3%, 24.6% and 55.5%, respectively. The higher DP concentration in the anthropogenic samples was
attributed to the higher DIP concentration, while the DOP concentration was roughly equivalent in the
samples from dust and anthropogenic sources. In the dust samples, the mineral and non-mineral forms P
contributed to 50% of TP respectively, and the non-mineral form P contributed to 70% of DP. In the
anthropogenic samples, the proportion of non-mineral P in TP was ~>60% and in DP was ~>90%. The
dissolution of mineral P by acidification is much lower efficient than that of the non-mineral P. In the fog
samples from anthropogenic sources, the high P solubility is determined by the initial solubility of non-
mineral P (> 20%) and the secondary increase of solubility caused by its acidification dissolution
(10%~40%), However, in the haze samples, the solubility is mainly determined by the initial solubili-
ty of non-mineral P, and the secondary increase of solubility by acidification has little contribution. In
both dust and anthropogenic samples, the solubility derived from mineral form P was low, about
1%~3%.

Key words:  dissolved phosphorus; phosphorus solubility; aerosol; dust sources; anthropogenic

sources
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