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Adsorption of Phosphorus by Ando Soil

Giichi Yosmkawa and Tetsushi Yoszpa
Laboratory of Soil Science and Plant Nutrition, Facully of Agricullure

Abstract ; P adsorption by a buried Ando soil (p-0) and 8 phosphate-treated soils
(p-1 ~p-8) containing from 4.7 to 53.5 m. mol P per 100g, prepared by treating
p-0 with NaH. PO, solutions, was studied. Thé results obtained were as follows.

1) Amount of P adsorbed on p- 0 increased slowly in the range of pH from 7
to 5, and then markedly below 5 as equilibrium pH decreased.

2) Amount of P adsorbed on p-0 depended markedly on equilibrium P concentrat-
ion. P adsorption by p-0 occured in lower concentrations blow 10 #M, and increased
markedly with increasing P concentraton.

3) As the rate of phosphate solution added to p~0 ‘increased, amount<of P adsorbed
increased and reached a maximum, depending on P concentration of added solution.

4) P adsorption by phosphate-treated soils occured above a critical P concentration
of added solution varied by P content of soil.

5) Comparisons between p- 0 and phosphate-treated soils in P adsorption and
applicaton of Freundlich’s and Langumuir’s equations on P adsorption by p-0, suggested
that P adsorptive sites on Ando soil were composed by a great many sites varing

energies with which P is held.
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Table 1. Chemical property of Ando soil used (p-0, air-dry basis)

Total C = % ' 115

pH : . 55
Exchang. Ca+Mg meq,” 100 g 2.2

‘ Inorganic P:Os mg, /100 ¢ 12
Phosphate absorp. coeff. V*=2 2920
=5 4640

=10 5430

=166 : 5750

=25 6220

* Milli-litrers of 2.5% ammonium’ phosphate added per g of air-dry soil

Table 2. Preparation of phosphate-treated soils

No NaH,PO. solution added Inorganic P content
’ M 1/100¢ * m. molP,/100g*  mgP.0;,/100¢ *

P—1 0.01 0.5 4.7 336

P—2 0.01 1 89 631

P—3 0.01 2 14.2 1008

P—4 0.05 0.5 186 1321
P—5 0.05 1 314 2228

P—6 0.05 2 44.2 3134

P—7 0.1 1 46.1 3271

P—8 0.1 2 53.5 3800

% Air-dry soil
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Fig. 1. Relation -between pH of solution and amount of P adsorbed on Ando soil (p- 0) after shaking for 24 at 25C
No. p- 0. Phosphate solution added
1 5¢g 0.1M 100mé
2 5 0.05 100
31 0.01 100
4 1 0.005 100
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Fig. 2. Relation between P concentration of solition and amount of P adsorbed
on p- O after shaking for 24h at 25C
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Fig. 3. Relation between amount of P added and amount of P adsorbed
on p- 0 after shaking for 24h at 25C
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Fig. 4. Amount of P adsorbed p- 0 and phoshate-treated soils (p- 1 ~p- 8)
after shaking for 24h at 25T
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Fig. 5. Freundlich plots of log E against log C Fig. 6 .Freundich plots of log E against log C
(from the results shown in Fig. 2.) (from the results shown in Fig. 3.)
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Fig. 7. Langmuir .plots of C/E against C (from the results shown in Fig. 2.)
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Fig. 8. Langmuir plots of C/E against C (from the results shown in Fig. 3 )
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