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Tablel Chemical analyses of water samples

T H Na* K" Ca® Mg
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Fig.1 Schematic diagram of the experimental setup
1-Bottle; 2—Cork; 3—Glass orifices; 4—Pump;5—Tank; 6—Constant head setup; 7—Valve;
8—Plexiglass column; 9—Measuring cylinder; 10—Bolting—silk; 11—Winding pipe;12—Rubber hose;
13—Holder; 14—Thick board
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Fig.2 Breakthrough curve for a tracer in the course of

displacement
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Table 2 Kinetic parameters of water—bearing media at different displacements

LSRN HRALBRE (%) B A% (emYh) KRB A (ecmmin) TR (cm)
JEK B iRk K 37 72 0.69 0.58
ADoK 32 68 0.52 0.47
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Fig.3 Fitting curves of multi—component ion—exchange
in the course of seawater displacing freshwater
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Multi—-component ion exchange and transport in the seawater—fresh water
transitional zone

REN Jia—guo, WU Qian—qian
(College of Geological Science and Engineering, Shandong University of Science and Technology, Qingdao 266510, Shandong, China)

Abstract: With the sandy aquifer lying in the seawater intrusion area of the Dagu River in Qingdao as the study
object, the authors collected groundwater, seawater and the media to evaluate their composition and properties.
Through seepage simulation of the process of seawater and fresh—water, the authors determined the regularity of
the permeability and the main ions in the course of seawater and fresh—water displacement. Numerical simulation
was also employed to study water sensitivity under the influence of ion exchange. The results indicate that, in the
process of seawater displacing freshwater, ion exchanges of Na*—Ca*, Na*~Mg*" and Na"~K" take place, with the
ion exchange speed of Na*—Ca’* and Na™—K ™ fairly quick but that of Na*™=Mg’" relatively slow. During the
course of freshwater displacing seawater, Ca®" and Mg’" in solution can replace Na® and K in the media, with
Ca**— Na“ playing the dominant role. The kinetic parameters and the turning point of the breakthrough curve
verify the water sensitivity phenomenon in the seawater and fresh—water transitional zone, Multi—component ion
exchange leads to the phenomenon of water sensitivity.

Key words:secawater—freshwater displacement;ion exchange;water sensitivity
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