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Modeling of Nitrate Transport in different Soil gypsum content Under
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Abstract

This research was conducted to fulfill the goal of studying the effect of gypsum content on soil in moving of
nitrate in soil under the saturated fluid water, through determining the standards of movement using the
dispersion module (CDE). A site was chosen in the fields of the college of agriculture, University of Tikrit, a soil
profile was prepared for a depth of 1 meter and the gypsum content was measured for the depths 0-15 (G1), 15-
40 (G2), 40-60 (G3), 60-80 (G4) and 80-100 (GS), where gypsum values were 63, 97, 142, 180 and 236 gm kg .
respectively. The soil samples were air dried and then passes from a siere with openings of 2 mm. The soil
columns (0.3 m)were prepared by filling the columns with soil samples of different gypsum content. The
columns were divided into three groups, the columns were saturated with Tigris river water from below, and a
200 mg liter ' of potassium nitrate were added to the surface of the soils and then washed with water
repetitively, The water columns was fixed at three heights 0.005, 0.01 and 0.015 m above the surface of each
column. The residue was collected from bottom of the column in portions and then the nitrates was measured.
After finishing the washing process, the columns were cut and the nitrate was concentration measured. The
penetration curves for the nitrate were set and the (load-desperation) equation was conducted to find the best fit
between the values of the residue and the values given by the MathCad program, were the retardation factor R
was found and Peclet number P by changing their values using trial and error scheme until we have the best
matching of the values measured relying on the highest value of the bonding factor r and the less value of the
Sqrt for the average error RMSE and according to the (Desperation Coefficient, D) and the speed of the
transparent water(Pore Water Velocity, v). The results showed that the fluid mechanism was dominant and
becoming less by increasing the content of gypsum and the values of the desperation factor D increase by
increasing the content of gypsum and decrease by razing the ater column and decreasing the Values of P and v
by increasing the values of gypsum. Increasing the values of D and decreasing the values P means the superiority
of the desperation mechanism on the spread mechanism and the dissdution of gypsum leads to the destruction of
soil structure and closing of its pores. The results also showed the values of the obstacles factor were less than 1
for all the operations, the results also showed the efficacy of the CDE module for load-desperation in the
description of the movement and transportation of gypsum and the solution for the CDE module gave a good
matching for the description of the load curves for gypsum so that to predict the movement and transport of
gypsum in the residue of gypsiferous soil.
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