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T HE STUDY of phosphate sorption by soils and day minerals has

particular interest, but little is known about the quantitative

importance of phosphate sorption by vertisols and soil properties

affecting it. The kinetic of phosphate adsorption was investigated by

using three sources of phosphatic fertilizers, namely: potassium

dihydrogen phosphate (51)' potassium diammonium phosphate (S2)'

and potassium poly phosphate (53). Ten soil surface alluvial clay

samples (Typic TorrertCl") different in their characterislics, and pure

clay minerals as montmorillonite, illite, and boJinite were used in

these experiments to the kinetic study applied for the entire reaction

time ranging between 1 to 120 min. Phosphate sorption data W<iS filled

to both empirical models (modified Freundlich and Elovich equations)

and theoretical ones (first·order and apparent diffusion equ'ltions).

Calculating the phosphorus sorption index (PSI) for the studied three

clay rnint.rals were estimated according to coefficient of determination

(R2). Results show that Elovich equation is the best fitted equation

could describe the kinetic data in both alluvial clay soils and clay

minerals. Also, potassium diammonium phosphate (52) is superlative

source to be applied in vertisols compared to other sources applied in

this study, since it has the higher values in most kinetic parameters of

tested models i.e. modified Freundlich (Kad , b\), Elovich (a , ~),

Parabolic diffusion (R, b) and first order (k, v). The statistical analyses

show that kinetic parameters of tested equations were highly

correlated with each of clay content, specific surface area, available P,

total and amorphous iron, manganese and aluminum, some soil

parameters. The same trend of results was found for various sources of

P applied but with different degrees of significance correlation. The
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highest value of PSI (286.04 rnglL) was noted in 52-montmorillonite

system and the lowest one was obtained in 5 1-kaolinite system

(196.67 mglL). According to the kinetic and PSI parameters for

different sources adsorbed on vertisols or inlensity and capacity

factors of P-bioavailability in soils, they can take the following

descending order:potassium diammonium phosphate (52» potassium

polyphosphate (53»potassium dihydrogen phosphate (51).

KeywOI-ds: Vertisols, Montmorillonite, Illite, Kaolinite.

Adsorption and desorption are the most important soil processes governing

phosphorus concentration in soil solution The availability of the applied P is

controlled by adsorption and desorption characteristics of the soil. The main soil

properties that influence these reactions include the amount and the type of clay,

amount of iron and aluminum oxides, organic matter content, pH and calcium

carbonate content (Solis and Torrent, 1989 and Wahha, 1991).

The study of phosphate adsorption on soil has a particular interesl, but limiled

information is known about the quantitative importance of phosphate adsorption

by vertisols and the most soil properties affecting this chemical process. Little

laboratory time and work needed to produce adsorption curve, but for basic

recommendation purposes, it is more practical to have a knowledge of which soil

properties of those usually determined on a routine basis are correlated with

adsorption parameters. This correlation changes from one group of soils to

another according to the type and concentration of soil constituents affecting P

adsorption. In Vertisols and vertic SUbgroups of other soil orders limited

information is known regarding which soil properties are related to P adsorption

Extractable Fe, clay content, extractable Al and organic matter content are some

of those soil parameters affecting P adsorption! characteristics (Singer,1978;

Burtham and Lopez Heinandez,1982; Nychas and Kosmas, 1984). [n this respect,

another researchers found that the main components involved in P-adsorption

and surface charge are types and the amounts of dominant clay minerals, various

oxides (Barron et al., 1988; Bigham et al., 1978; Hue, 1991; Moshi et al., 1974

and Wahba, 1991). Accordingly, some significant relationships have been found

among P-adsorption capacity, surface charge and soil properties. Such properties
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