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TRANSFORMATIONS OF MICA MINERAL AND THEIR EFFECT
ON POTASSIUM AVAILABIBILITY UNDER SOME SOILS Of
BABYLON PROVENCE

Abbas S. S. AL-Wotaify Luay Manhal chaffat Al-Jiboori
ABSTRACT:

The research included the study of some traditional, thermodynamic and reciprocal
characteristics in order to assess the availability of potassium in some soils related to Al-
Hillah city in Babylon province between 436724° to 464299°E and 3575183° to
3608757°N.1ts relation to potassium-carrier minerals and transformations occurring in mica
minerals on surface horizons which consider more contact with environmental conditions and
factors. Where the concentration of dissolved potassium in the surface horizons soils ranged
from 0.02 to 0.10 cmol kg™, and the quantity of reciprocal potassium between 0.17 to 0.37

cmol kg™. Accordingly, the quantity of available potassium was between 0.22 and 0.47 cmol
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kg". The activation energy and effectiveness of potassium have revealed a state of
equilibrium in potassium between the solid and liquid conditions of soil with values ranging
from 0.0015 to 0.0086 (mol L™) *2, and between (3835-) to (2817-) Cal mol™ respectively.
Gabon's preference coefficient has disclosed that the potassium is of connected with edges
type, which ranged from 1.12 to 6.92 L mol™2.

The proportions of feldspars minerals ranged from 1.3 to 3.8% and mica minerals,
consisting of muscovite and biotite, ranged from 11.91 to 19.17%, in heavy and light sand
components respectively. The results of X-ray showed the basal distance of 12.06 and
12.26A°, with wide and broad peaks, confined between the two diffractions of mica mineral
of 10A° and montmorillonite metal of 14A°, this indicates the presence of irregular and
interstratified minerals resulting from the transformation of mica minerals towards the
expanded smectite minerals (2:1).The minerals proportion resulting from its transformations
in soil was between 7.65 to 17.67%. The results of XRD did not appear any transformations
in mica minerals under subsurface horizon clays of soil pedonl.

Keywords: potassium-carrier minerals, minerals transformations, interstratified, potassium
availability.

e Part of M.Sc. thesis.
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Table(1): Size distribution of soil fractions at study pedons horizons.
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Texture (p3s a2) (r) Horizon | Pedon
Size distribution of soil fraction (g Depth
kg™) (cm)
el A dad
Clay Silt Sand
SiC 360 500 140 32-0 Ap
C 480 360 160 63-32 C, P,
SiC 420 480 100 140-101 Cs
L 320 420 260 36-0 Ap P,
SC 360 430 210 71-36 C,
C 510 280 210 46-0 Ap P3
SiC 500 420 80 70-46 C,
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Table(2):Traditional standards of potassium at study horizons pedons soils.

A | Al | Jaga e salad) Jaliia Qild | (aw) Geadl | Y Ggad)
Total | Mineral Non Available | Exchang | Solubl | Depth | Horizon | Pedon

Exchang. e e (cm)

(Cmol kg)("pss J saiin)
96.46 | 96.02 0.22 0.22 0.20 0.02 32-0 AP

P

85.15 | 83.83 1.05 0.27 0.25 0.02 63-32 C, !
90.25 | 89.69 0.32 0.24 0.22 0.02 140-101 C3
87.53 | 86.32 0.84 0.37 0.33 0.04 36-0 AP P,
83.35 | 82.77 0.11 0.47 0.37 0.10 36-71 C1l
100 98.50 1.22 0.28 0.26 0.02 46-0 AP P
99.35| 98.16 0.94 0.25 0.17 0.08 70-46 C1

Al all il pay BT 5t o gl gall 00l AK0alin e ) el iy o(13)dses
Table(3): Thermodynamic and exchange standards of potassium under study

pedons horizons soils.

05 Jauads Jalaa 3_al) ddUal) Ol Audlad el Y| el
(dse S Al agiad) PEOPLEN ()
Gapon Select | (Fdsa 5aw) (¢10x" 8 Jse) | Depth(cm) | Horizon | Pedon
Coefficient Free energy Activity ion K
(mol L-?) (Cal mol™)
(mol L™x *10)
6.33 3835 1.54 32-0 Ap
P
6.92 3705 1.91 63-32 C, !
6.25 3747 1.78 140-101 Cs
4.59 3431 3.04 36-0 Ap P,
2.06 2817 8.59 71-36 C,
5.73 3668 2.04 46-0 Ap
112 2875 7.79 70-46 C Ps
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