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1. Introduction

Sea salt particles, produced by the burst of bubble and the action of wind on the sea surface, play an
important role in climate and atmospheric chemistry. Chlorine loss is known as a major emission source of
chlorine species in atmospheric air. The particles react with atmospheric gaseous substances such as SO,
H,SO,4, HNOj3 and Os, and subsequently degas volatile HCI and release photochemically active Cl, with
formation of sulfates and nitrates [€.g. 1, 2]. Therefore, Cl/Na ratio in aerosol samples is a good indicator
for the interaction between sea salt particles and air pollutants. On the other hand, Tervahattu et al. [3]
recently provided experimental evidence using TOF-SIMS that some sea salt particles have a surface
organic layer which is consistent with previously proposed theoretical models. This organic layer consists
of non-volatile surfactants such as palmitic acids (Ci¢) and stearic acids (Cig), originated from the
decomposition of marine organisms, mainly phytoplankton. While Cai and Griffin [4] have discussed the
role of the organic layer on the formation of secondary organic aerosols, the effect on the chlorine loss has
been still unknown. In this study, we have examined behavior of atmospheric sea salt particles in coastal
sites in Kanagawa, Japan. Based on the results, the effect of coverage by fatty acids upon chlorine loss was
investigated by laboratory experiments.
2. Experimental method
2.1. Air quality monitoring at coastal sites

Aerosol particles (Na , Ca> , Mg> ,K , Cl , NO; and SO4* ) and gaseous components (HCI, NO,,
SO, and HNO;) in the atmosphere were collected at the roof of the school buildings of Tokai University,
Shonan campus (TOKAI 35<21° 45” N, 13916’ 36”E) and Shonan Institute of Technology
(SHONAN 35<19’ 147N, 13927’ 197E). Samplings were intensively carried out in following periods:
20 May - 30 July, 2002 (TOKAI site), 15 October - 17 December 2002 (TOKALI site), 26 July - 26 August,
2003 (TOKAI and SHONAN sites) and 13 - 23 July, 2004 (SHONAN site), excluding rainy-day samplings.
Sampling duration was set 24 hours for each sampling.
2.2. Effect of fatty acids upon chlorine loss

Firstly, 0.5mL of 2mM NaCl was dropped and impregnated on a cellulose fiber filter (Advantec, 51A,
47mme), and then dried in a vacuum desiccator. Secondly, 1mL of palmitic acid/methanol solution (0.1, 1
and 10mM) was added on the filter and dried. Based on the results in section 3, HNO; was used as a
gaseous reactant. HNO; gas was generated from nitric acid solution kept at 25  with bubbling N,. Air
concentration of HNO; was controlled by dilution of nitric acid with water. The single prepared filter was
set in a filter folder connected to the gas generator with silicone tubes. The gas was passed through the
NaCl impregnated filter with and without palmitic acid, placed in a chamber at 30 , at a flow rate

2.5L/min for 5 minutes. R.H. in the line was kept above the deliquescence point of NaCl (75%).
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tended to decrease with an increase of atmospheric
concentrations of HNOj as shown in Fig. 1. Thus, we
concluded that HNO; was the acid responsible for most of the chlorine displacement from sea salt at this
coastal area. At SHONAN site, mean TSP concentrations were 29ug/m’ (2003) and 19ug/m® (2004) and
contributions of sea salt particles were 41% and 23%, respectively. Such high percentages of sea salt
reflect difference in distance from seashore between both sites. The relationship between Cl /Na ratio
and HNOj; in SHONAN site tended to be similar to result of air quality monitoring at TOKALI site.

3.2. Effect of fatty acids upon chlorine loss

Fig. 2 shows effect of addition of palmitic acid on the
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increased with an increase in HNO3/NaCl, even though it
NaCl mole ratio tended to become constant when NaCl was exclusively
exposed to HNOj; at a deliquescence point of NaCl. This

ratio. Legends show the proportion of NaCl to suggests the presence of organic layer has a possible

palmitic acid in mole. effect on the higher loss of chlorine (90%) in ambient air.
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