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ABSTRACT 

Possible seasalt and excess component sources for a variable Na/Cl ratio in rainwater have 
been discussed. It is shown that a separation of seasalt Na and Cl takes place during transport 
from sea to continent, leading to increased seasalt Na/Cl ratio (>0.86) in continental rain, 
which has to be regarded as the seasalt reference figure. The possible consequences for 
anthropogenic excess Cl deposition are discussed for the GDR. The maritime HCl degassing 
is assessed to be of the order of 200 kt yr- 1

• Based on budget calculations, different Cl fluxes 
(emission, deposition, river run-off) have been estimated on a global scale. 

1. Introduction 

The interpretation of the rainwater Na/Cl ratio 
is based on the following formulae. 
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Na and Cl denoting the concentrations of sodium 
and chloride, respectively. By neglect of any 
excess sodium contribution (mainly soil-derived), 
there results from eq. (1) a simple equation to 
estimate the excess chloride concentration in 
rainwater samples (in this case N asampte = N asea): 

The estimate of excess Cl in polluted areas is 
important for assessing the fate of man-made 
HCl emissions (Lightowlers and Cape, 1988). 
The question pivots, however, on the value of the 
reference ratio Rsea. The aim of this paper is to 
show that the relation Rsea = Rbutk = 0.86 is not 
appropriate for rainwater above land; a hypoth
esis of separation of Na and Cl during the trans
port from sea to continent is made, together with 
an assessment of the chloride fluxes, which 
results in Rsea > 0.86. Some factors influencing 
the Na/Cl ratio and excess Cl deposition over 
land will be discussed. 

2. Separation of Na and Cl during the trans-
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where R =Na/Cl for the sample. By analogy, we 
get for the estimate of excess sodium, neglecting 
any excess chloride (mainly man-made), 

N aex = N asampte - Rsea Clsampte · (3) 

For the ratio Rsea generally, the value Rbutk for 
seawater is used (0.56 or 0.86 as mass or molar 
ratio; in this paper, only molar ratios are used). 
Rbutk varies by less than 2 % for different oceans 
and locations (Sea Water, 1972). 

There is no indication that a separation takes 
place during the seasalt production at the sea-air 
interface (Blanchard, 1983; Weisel et al., 1984). 
At first, Junge (1956) showed a Cl loss in fine 
marine aerosol particles. Eriksson (1960) has 
proposed that Cl loss occurs as a consequence of 
pH-lowering reactions between seasalt particles 
and other atmospheric constituents. Many studies 
deal experimentally and theoretically with the 
estimation of Cl loss in marine aerosols due to the 
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