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SUMMARY

SUMMARY

The study included a description of the behavior of magnesium
liberation as a result of dissolving it from salts and carrying minerals
using unstimulated natural soil columns, and for that, four locations were
selected in Nineveh Governorate, northern Iraq, of the order (Aridisols)
on the basis of the variation in the nature of agricultural exploitation
(vegetables, wheat, unexploited agriculturally "Abandoned", forests)
samples of surface soils were collected at a depth of (0.2) m on
(14/10/2021), and natural soil columns (unstimulated) were brought to all
locations with a length of (0.2) m and a radius of (0.035) m and It was
leached with different types of water (distilled water, river water, well
water) for six pore volumes by continuous and discontinuous leaching
method, and the following results were obtained:

- The soils of the locations were characterized by high forms of
magnesium, which ranged between (0.10-0.55), (9.79-20.47) and
(12.34-16.24) Cmolkg™" soil for dissolved, exchanged and non-
exchanged, respectively, and it was relatively higher in Beybokht 1
location compared to other locations.

- Soils showed a difference in the amount and behavior of the
magnesium liberated from the metal melting of minerals and from
the exchange locations, as the amount of liberated magnesium as a
result of the dissolution of the minerals carrying it was greater than
the amount liberated from the exchange locations and that the
process of liberation from the melting of minerals continues up to
the sixth pore size (PV), while we note The process of liberation
from the exchange locations stops at the third or fourth pore size.

- Capon's constant values ranged between (0.10-0.69) L mol™ in the
soil of Beybokht 2 location and Al-Shalalat treated with distilled
water and in the soil of the forest location treated with well water
in the continuous leaching method, while it reached (0.08-0.71) L
mol” in the soil of the location Beybokht 1 treated with distilled
water and Al-Shalalat soil treated with well water in the
discontinuous leaching method.

- The mathematical description of the process of liberating
magnesium showed the presence of two paths controlling the
dissolution process. The first path is a fast reaction, which
represents the salts that are easy to dissolve, and the second path is
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in which the dissolution paths are consecutive and take a straight
shape representing the liberation from the melting of the metal.

The results showed an increase in the amount of magnesium
liberated from the process of dissolving salts and minerals and
supplying the equilibrium solution with the duration of water flow
through the soil columns by increasing the ionic strength, as the
well water exceeded the rest of the types of water used in the
amount and numbers of precipitated minerals.

The results of the ionic balance showed that the cumulative
liberation of magnesium from metal solubility was superior to
discontinuous leaching method over the continuous leaching
method and it was more liberating. In Al-Shalalat soil treated with
distilled water, while the highest amount of liberation was recorded
in the soil of Beybokht 1 location treated with well water, while in
the case of discontinuous leaching, the results showed that the
amount of magnesium liberated as a result of metal dissolution
ranged from (0.032-3.382) Cmolkg™ soil, it was the lowest amount
It was liberated in Al-Shalalat soil treated with distilled water,
while the highest amount of liberation was recorded in the soil of
Beybokht 1 location treated with well water.

The results of the kinetic description of the dissolution process
showed the superiority of the Elovich equation over the zero- order
equation, the first-order equation, the parabolic diffusion equation
and the force function equation, as it was the best applied kinetic
equations in describing the process of liberating magnesium in the
soil as a result of the dissolution of the bearing minerals, as it gave
the highest coefficient of determination (R*) and the lowest
standard error (SE).

The Elovich equation showed the lowest value of the dissolution
rate coefficient, which reached (47.0x10™ and 17.0x10™) Cmolkg™
min”' in Al-Shalalat soil location treated with distilled water by the
continuous and discontinuous leaching method, respectively, while
the highest value of the velocity coefficient reached the solubility
(9877.0x10 and 4880.0x10™) cmolkg 'min" in Beybokht 1 soil
location treated with well water by continuous and discontinuous
leaching method, respectively.
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The results showed a variation in the leaching efficiency according
to the water quality and the method of leaching, as it ranged
between (0.48-9.50) and (1.40-16.65) cmolkg™ soil in the two
locations of Al-Shalalat and Beybokht 2 soils for the distilled water
and well water treatments in the two methods of continuous and
discontinuous leaching, respectively.

The outputs of the program (V. Minteq A2) when using different
types of water showed the deposition of the following minerals
(Dolomite ordered, Calcite, Aragonite and Dolomite disordered)
when using distilled water, and when treating soil with river water
and well water, we obtained a sedimentation system similar to the
treatment of distilled water with an increase in the amount of
sedimentation as well as the appearance of Vaterite, which did not
appear in this distilled water treatment for the continuous leaching
method, as for the discontinuous leaching method, the behavior
was similar to the sedimentation system in the continuous leaching
method except for the appearance of Vaterite in the distilled water
treatment with an increase in the amount of sedimentation for all
minerals and for all transactions.

The dissolution diagrams showed that magnesite is the mineral that
controls the solubility of magnesium.

The results showed that the values of the saturation index (SI)
differed according to the ionic strength of the water, as it ranged
between (0.16-0.51) for the locations of Beybokht 2 and the forests
treated with well water, respectively, and (-0.76 to -0.05) for the
locations of Beybokht 2 and the forests treated with distilled water,
respectively, and (-0.52 to -0.04) for Beybokht 2 and forest
location treated with river water, respectively, as the positive
values of the evidence refer to sedimentation processes, while
negative values indicate the dissolution processes.
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