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ABSTRACT 

The precipitation of gypsum during the intrusion of seawater in a coastal aquifer has been shown to 

be a possible cause of the decrease of the sulphate concentration with respect to the conservative 

freshwater/seawater mixing observed in many field studies. 
Results of laboratory column experiments of salt water intrusion previously obtained and the 
application of a multicomponent reactive transport model have shown that precipitation of gypsum 
during the early stages of the advance of the seawater front causes a decrease in sulphate 
concentration. 

This process occurs when cations of seawater (mainly sodium and magnesium) displace calcium ion 

on sediment exchange sites. The increase in dissolved calcium together with the high sulphate 

concentration of the seawater could produce a saturation index SI > O and consequently gypsum 

precipitation can be -expected: If gypsum precipitation is produced, the amount of sulphate 

transported by the intrusion front will decreased and the water samples will be undersaturated by 

gypsum and will have a deficit of sulphate with respect to the conservative mixture fresh water / 

seawater. 

In this paper, several sets of results obtained in laboratory column experiments are analysed. The 

experimental set-up consisted of a column of stainless steel or glass connected to a HPLC pump. In 

the experiments, the column was filled with a natural sediment or a cationic resin saturated in 

calcium. The porous media was initially equilibrated with freshwater synthetically prepared. 

Laboratory intrusion experiments started when seawater flushed continuously from the bottom to the 

top through the column. In each of the experiments the effluent was collected in small fractions and 

analysed to obtain the variations of concentration of the majority ions versus time in the effluent. 

The influence of the transport parameters (Péclet number), the characteristics of the sediment (Cation 

Exchange Capacity) and the nature of exchangeable medium (natural clay or artificial resin) in the 

precipitation of gypsum are shown. 

 

 
 


