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ABSTRACT

Twenty seven soil samples were selected representing twenty one
locations to study status and behavior of sodium in some normal and salt-
affected soil in Nenava province. To achieve the study a series of
laboratory experiments and some classical and thermodynamic chemical
calculation as follows :-

1- level of soluble sodium and its relationship with some soil properties
statistically.

2- The thermodynamic parameters (ionic strength, activity coefficient,
ionic activity and ion pairs of sodium) using soil solution program .

3- Types of minerals which control the activity of sodium using solubility
diagrams.

4- The Q/I relationships for sodium.

The laboratory experiments :-

1- Quiet equilibrium experiment : Electrolyte concentration used were
(10, 50, 100 and 500 mmolc L") prepared using chloride salt of (NaCl,
CaCl, 2H,0 and MgCl, 6H,0O) with ratio of Na (Cat+ Mg) ranging
from (1: 9) to (9: 1) and SAR values between (0.47-90.00).

2- Leaching experiment : sodium behavior during leaching process was
conducted on Two salt affected soils collected from (C; , Ge) irrigation
units of Al-Jazera project with five types of waters (Distilled water,
Tigris water from Al-rashidia district, Well water No.l. from Al-
Shalalat, Well water No.2 from Baashika and Sulfatic water from
hammam Al-Alil). Leaching was stopped once the -electrical
conductivity of the leachate is less than 4 dsm™. The leachates and
NH4OAc extracts were analyzed for PH, EC and cation (Na®, Ca'™,
Mg™).

3-Wetting and drying experiment (irrigation frequency) :

A



The experiment was carried out using a salt solution with a total
electrolyte concentration of 10 mmol L™! and ten irrigation cycles. Soil
samples were analyzed after the 1%, 5" and 10™ irrigation cycle for PH,
EC, soluble and exchangeable cations (NA, Ca, Mg).

4-Misible displacement experiment : The same electrolyte concentrations
mentioned before were used with a constant water depth of 4 cm. The
leachates were taken every 30 minutes for a total of ten extracts and
analyzed for PH, EC, cations (Na, Ca, Mg), SAR was calculated.

The study revealed the following results

1-The Studied soils showed that soluble sodium levels were very high in
salt — affected soils ranging from (139-735) mmolc L. The
corresponding results for normal soils were between (0.04-0.13) mmolc
L. The percentage of Na* of total cations in soil solutions ranged
between (0.3-4.8%) and (23.8-76.5%) in normal and salt-affected soil
respectively.

2- The thermodynamic parameters calculations for sodium showed that
ionic activity values in normal soils ranged between (0.72-0.95) and
(0.22-0.79)for salt affected Soil. Ion activity values ranged between
(3.4x1073-144x10%) mmol L' and (1.6x103-25.2x10) mmol L' in
normal and salt-affected soils respectively. lon pairs concentration for
sodium (NaSO4) ranged between (648x103- 21185x107) in normal
soils.

3- The solubility diagrams indicated that the mineral controlling sodium
activity in normal soils are Analcime and Jadeite, High albite and
Jadeite for salt-affected soils.

4- The quantity — intensity graph showed a linear relationship between the
two factors. The regression of this graph representing buffering

capacity values of sodium (P.B.C. M) ranged between (0.37-0.88) C



mol Kg! at 10 mmolc L' decreased with increased electrolyte
concentration.

5- The result of the cation exchange of sodium showed an increase in
values of both the SAR and ESR after equilibrium with added different
electrolyte concentration , increased with increasing concentration
while sodium mol fraction equivalent to calcium and magnesium
remains constant.

6- The quiet laboratory experiment revealed a decrease in Gapon
constant values with Increasing electrolyte concentration the studied
soils showed an average selectivity coefficient value of Na—(Ca+Mg)
around 0.019 L mol™! and according can be classified to :

Faida > Bjel > Karakaus > Zimarl > Hamam Al-Alil > Rabia

7- Irrigation frequency showed an increase in values of electrical
conductivity, soluble and exchangeable sodium, calcium and
maganesium.

8- The results of the leaching experiment with different water quality
showed a decrease in electrical conductivity and sodium concentration.
Distilled water was more effective and the rate of cations leached was
Na">Mg™>Ca"™.

9- The misible displacement experiment indicated a difference in the
ability of the studied soil to adsorb sodium, the amount adsorbed
increased with time and electrolyte concentration.

The Kinetic equations were all successful in describing the process of
sodium adsorption , their sequence were as follows :

First order > Diffusion > Exponential > Zero order > Elovich.
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