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Table 1  Concentration of atmospheric acid gas and ammonia (ppb).

Location NII's lC1 HINOs S0,
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Mean value 1.23 0.27 0.30 0. 44
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Table 2  Components of fog water in Mt. Oyama. (Concentration: peq/L)

Year pH H* NH«™* Na* K* Mg**  Ca** C1- NOs™  S04*”

1994 Concn. range 1.95-6.25 1-11132 16-4071 2-6260 1-350 0-1481 1- 912 11-13809 12-2698 12-1960
Mean value 3.86 139 444 242 30 69 81 392 286 276

1995 Concn. range 2.59-5.72 2- 2568 48-6130 0-5881 0-201 0- 698 0-1587 18- 5805 50-4264 29-3081
Yean value 3.48 330 911 161 34 46 98 339 745 369
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Atmospheric behavior of sea salt components
and its environmental effects.

Manabu Igawa and Hiroshi Okochi
Faculty of Engineering, Kanagawa University

Summary

Sea salt components are abundant in the atmosphere as
aerosol and gas (hydrogen chloride) and deposited as dry de-
position and wet deposition. The atmospheric sea salt compon-
ents are formed not only from sea water but also from the
exhaust of the anthropogenic sources, which is the waste of
the industrial products made from sea salt components. For
example, hydrogen chloride is exhausted as the components of
the combustion gases of polyvinyl chloride. Hydrogen chloride
was also formed from the reaction of sea salt with acidic
substances in the atmosphere as follows: NaCl + HNOjz = NaNOj +
HC1l or 2NaCl + H,S04 = Na,S804 + 2HC1.

We have been studied about the acidification mechanism of
rain, fog, and dew water. In 1994, we observed acid fog of pH
1.95, whose major component was hydrochloric acid. Then, we
analyzed major elements of sea salt components, sodium and
chlorine, in the aerosol, gas, rain water, fog water, and dew
water to study the atmospheric behavior of sea salt components.
Chloride ion in aerosol is abundant in winter in fine particles
as ammonium chloride. Sodium chloride is present as cocarse
particles but changes to be sodium nitrate in summer by the
reaction of sodium chloride with nitric acid gas which is
abundant in summer. Hydrogen chloride gas is abundant in
summer but its concentration is low in winter because it reacts
with ammonia gas to be ammonium chloride. In rain and dew wa-
ter, the concentration of the non sea salt chloride ion is low
and its contribution to the acidification of rain and dew water
is low. Hydrogen chloride sometimes contributes primarily to
the acidification of fog water. The ion loading of hydrogen
chloride of the very acidic fog water was corresponding to the
atmospheric concentration of 4 to 5 ppb, whose concentration
level was often observed in Yokohama, although the pollution of
hydrogen chloride is local and just temporal. Then, the pollu-
tion of hydrogen chloride may become an important factor of the
acidification of the precipitation.

-245-



	9516-J
	9516-W
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11




