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                    Abstract
To characterize ionic composition and trace elements in the coastal Antarctic, more than 100 bulk aerosol samples were collected at the Chinese Zhongshan Station from February 2005 to November 2008. Major water-soluble species, including Na+, NH4+, K+, Mg2+, Ca2+, Cl−, NO3−, SO42−, and methane sulfonic acid (MSA), were analyzed by ion chromatography (IC). Trace metals, including Al, V, Cr, Fe, Cu, Zn, and Pb, were measured by inductively coupled plasma mass spectrometry (ICP-MS). Results showed that sea salt was the major component in aerosols at the Zhongshan Station in coastal East Antarctica. Sea salt ions Na+, Mg2+, Ca2+, and Cl− exhibited the maximum concentration in March, and the highest average concentration in September. NH4+, NO3−, SO42−, and MSA exhibited obvious seasonal variations, with higher concentrations in austral summer than in austral winter. During the 4-year observations, the highest aerosol composition loading was showed in 2008, and the high variation and average concentrations of trace metals appeared in January. Based on high NH4+/(Cl− + NO3− + 2 × SO42−) molar ratios, atmospheric aerosol was not that acidic in the austral summer. Sulfate depletion was found by the low SO42−/Na+ ratio in samples collected in the austral winter, especially from May to October. Enrichment factor (EF) and multivariate statistical analysis were utilized to explore potential emission sources of aerosols over the Zhongshan station. Na+, Cl−, K+, Mg2+, and Ca2+ were mainly from sea salt sources, and Al, Fe, Cu, Cr, Pb, and V were mainly from crustal and anthropogenic pollution sources, while S-cycle compounds non-sea-salt sulfate (nss-SO42−) and MSA originated from marine biogenic emissions.
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