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Solubility of iron in atmospheric aerosols and related influence factors in Qingdao,China
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Abstract: Atmospheric dry and wet deposition of iron aerosols to oceans had an importantimpact on marine primary production and carbon sequestration while
iron solubility is one of the key factors to determine its bioavailability. In this study, 31 total suspended particulate (TSP) samples were continuously collected in

December 2012 in Qingdao. The total and soluble concentrations of Fe were analyzed for an investigation of its solubility, sources and related influence factors. The

average values of the total and soluble Fe concentrations were (3248+1683) ng-m'3 and (43.3+16.4) ng-m'3, respectively. Fe solubility ranged from 0.57% to 4.86%
with the average value of 1.63%+1.02%. Moreover, our results also showed that, with the increase of the total concentration of Fe, Fe solubility decreased. No
correlation was found between enrichment factor (EF) and Fe solubility, but Fe solubility exhibited a significantly positive correlation with acid species (inorganic and
organic anions). According to the HYSPLIT cluster analysis, aerosol samples can be classified into two groups, i.e. 64.5% of samples were associated with Asian
dustinvasion with Fe solubility of 2.06% and the remaining by the regional transport of anthropogenic pollutants from cities in northern China with Fe solubility of
1.36%. Fe in the two groups had similar EF, but the correlation between Fe solubility and anions in the anthropogenic samples was higher than that in the dust

samples, indicating that differences of Fe solubility between two groups were mainly determined by acidification processes.
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