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Properties Quantity measured
Soil classification CL
LL (%) 49
PI (%) 24
Wopt (%) 20
Ydmax (9/cm?) 1.96
Gs 2.6

Table 1. Some of the geotechnical properties of the
natural clay.
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Properties Quantity measured
Ilite, Kaolinite,
XRD Analysis Calcite, Montmorillonite,

Quartz
CEC (cmol/Kg-Soil) 29.3

SSA (m?/g) 110.9
Carbonate content (%) 25
Organic content (%) 1.96
pH (1:10, Soil:Water) 9.9

Table 2. Some of the geoenvironmental characteristics of the
natural clay.
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Fig. 1. SEM and EDX of the natural clay sample.
Rl 53 el plandl St SUI sl ¥ Jyde
. . Wet The initial Cathode Anode
Experiment Electrokinetics | densi
number time (h) Voltage(v) ensity  water content compartment  compartment
(g/cmd) (%) solution solution
1 240 15 17 20 Distilled water ~ Ditiled
water
2 240 15 1.7 20 Distilled water 0.2 M CaCl;
3 240 15 1.7 20 Distilled water 0.5 M CaCl,

Table 3. The electrokinetics experiments of this research.
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Fig. 2. The schematic picture of electrokinetics apparatus [10].
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Fig. 5. Electro-osmosis discharge variations in
electrokinetics experiments.
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Fig. 4. Carbonate percentage variations of soil samples along

the cell at the end of electrokinetics experiments.
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Abstracts
Electrokinetics is known as a common method for improvement of soil engineering properties

and contaminant removal from soils. In carbonated soils due to the soil buffering capacity, the acid
front does not form through the soil sample. Therefore, the soil remediation or improvement usually
caused by hydrogen ion effect will not occur. Consequently, a reduction in electrokinetics
efficiency happens. One of the methods to overcome this problem is the application of enhancement
methods. The main objective of this paper is to increase the electro-osmosis flow of a carbonated
clayey soil in electrokinetics by application of calcium chloride solution as an enhancement
material. For this purpose, an un-enhancement and enhanced electrokinetics process with 0.2, and
0.5 molar concentrations of calcium chloride has been applied on carbonated natural clay samples.
The calcium chloride solutions were added to anode reservoir. The achieved results of this paper
indicate that due to the noticeable percentages of carbonate calcium in soil sample, not only the pH
of soil in electrokinetics process has not decrease, but also because of alkaline condition of soil
sample due to the presence of calcium carbonate and calcium chloride solution, the pH of soil has
increased. Furthermore, in enhancement electrokinetics with calcium chloride, the presence of
calcium ions and an increase in electro migration process have caused an increase in efficiency of
electro osmosis. For this reason, the volumetric flow rate of enhanced electrokinetics experiments
with 0.5 molar calcium chloride has noticeably increased in comparison with that of for un-
enhanced experiments.

Keywords: Electro osmosis, Electrolysis, Electrokinetics, Enhancement, Carbonated Clay.
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