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Summary

This research was conducted to study physico — chemical behavior
of potassium adsorption — desorption phenomena in some soils of

Nineveh Governorate.

To fulfill the mentioned target above 22 different locations in their
rainfall and land management. Series chemical experiments were done .

The results of the above experiments revealed the following:

1- Potassium adsorption was ranged between 32 — 64% of added
potassium while K — desorption was ranged between 22 — 56% of
added potassium.

2- An increasing of K — levels from (0.2 to 5 mmole. L) results:
(12 samples were high fixing ability, 4 samples were moderately and 6
samples were low fixing ability). The adsorption amounts were
significantly correlated with Cation Exchange capacity (r = 0.48*) and
organic matter (r = 0.36%).

3- Regarding to Q/I ratio suggested by Beckett, a significant positive
correlation was obtained between quantity and intensity of potassium
in soil samples locations and stops of these curves differed with
temperatures (278, 298 and 318°K) potassium buffering capacity
(Slopes) ranged between (18.95-55.6), (7.45-34.14) and (6.0-34.23)

Cmole.kg'l/(mole.L'l); at 278, 298 and 318°K respectively. Values of
K — labile calculated from intercepts of the y — axis ranged between
(0.03-0.38), (0.06-0.43), and (0.16-0.66) Cmole.kg™! at 278, 298 and
318°K respectively. Potassium activity ratio at equilibrium ranged

between  (6.09-37.23), (7.75-43.14) and  (18.95-63.89)x10

1
(mole.L )2 at 278, 298 and 318°K.



4- Thermodynamic parameters of K — adsorption — desorption phenomena

(AG, AS, AH, Ea) were negative values and spontaneous reaction and
heat of equilibrium solutions caused exchanged in the above
parameters (AG, AS, AH, Ea) were significantly correlated with
temperatures (r~ = 0.5%, 0.78**, 0.77**, 0.72**) respectively.

5- According to kinetic approach showed a significant effect of time on

potassium adsorption and soils a different pathways of adsorption
curves, the first order equation was the best to describe the adsorption
of potassium. The studied soils appeared to be high in potassium

adsorption rate (3x103 — 66x10 min™).

Potassium desorption according to kinetic approach showed
a significant effect of time on potassium desorption, there are two
stages of K release, and first order equation was the best to describe
the desorption of potassium by using missible displacement and
successive extraction methods while power function was the best to
describe the K — desorption by using batch equilibrium with Ca —
Resin. Rate coefficient of K — desorption according to first order
equation were range between (1.7 — 2.5x10) min™'. Studied soils

appeared to be low in potassium desorption rate coefficient as well.

7- Desorption index ranged between 0.2 — 0.9 according to (Kd/Ka) by

using first order equation. Studied soils appeared to be high —

moderate fixing.

8- The Gapon coefficient values according chemical approach were high

and ranged between (0.09 — 0.82) L.mole™! with an average (0.46)
L.mole™! while Kg™ according thermodynamic approach were high and
ranged (0.26 — 1.34) at an average (0.78) L.mole" increasing of
temperature result an reduction in K¢, a high correlation between K¢

and temperature of equilibrium solutions (R? = 0.91%%*),
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