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Interaction of Humic Volcanic Ash Soil with
Fused Magnesium Phosphate

Giichi YosHIKAwA
Laboratory of Soil Science and Plant Nutrition, Faculty of Agriculture

Abstract : The pH and the concentrations of (Ca+Mg) and P in the liquid phase of fused
magnesium phosphate (FMP)-humic volcanic ash soil-water system were determined. The amount
of (Ca+Mg) adsorbed on the soil in this system was estimated from the (pH-4+pCaMg) of the
liquid phase, by using the relation of the amount of Ca adsorbed on the soil to (pH-}pCa) of
the equilibrium solution. Then, the dissolution ratio of FMP,

{(Ca+Mg)(adsorbed on the soil)+(Ca+Mg)(in the liquid phase)}/(Ca+Mg)

content of FMP used
was calculated. From these results, it was suggested that FMP was dissolved considerably in
the presence of the soil, and the greater ‘part of the released ions from FMP was removed
rapidly from the liquid phase by the exchange adsorption (Ca and Mg) or the fixation (P) by the
soil.

Two functions derived from the property as solid week acid or the higher potential acidity of
the soil, removing Ca and Mg from the liquid phase and resisting the increase of pH in the
liquid phase, were considered as the important factors in the dissolution of FMP by the soil.
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Table 1| Chemical properties of the soil used*

Total C pH Acidity y1 " Exchangeable Phosphate

i N (Ca+Mg) absorption

% H:0 N KCli Exchange Hydrolytic ' meq/100 g - coefficient
12.9 5.3 4.4 8.3 93,3 1.23 2660

*  Air-dried fine soil
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Fig. 1. Change of the pH and the con- Fig. 2. Relation of the amount of Ca ion
centrations of (Ca+Mg) and P in liquid _ adsorbed on soil or resin to the (pH— %#pCa)

phase with time of equilibrium solution
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Table 2 Estimation of .the amount of (Ca+Mg) adsorbed on soil

(Ca+Mg) adsorbed

Time  pH #  ~Tlogyps —logcray, PCaMg pH—%pCaMg o ol
30 min  7.80 0.0034 0.11 3. bO 311 6.25 61
5h 786 0.0044  0.12 2.87 2.99 6. 36 64
25 7.94  0.0050 0.13 2.80 2.93 6. 47 67
50 8.08 0.0053 0.13 2.78 2.91 6. 63 71
100 8.29 0.0056 0.13 2.5 2.88 6.85 76

* Per 100 g of air-dried soil

Table 3 Estimation of the dissolution ratio of FMP in FMP-soil-water system

(Ca+Mg) (Ca+Mg) Dissolution ratio
Time adsorbed on soil in liquid phase
m. mol (=A)* m. mol (=B)* (A+B)/C*¥x 100
30 min 61 ) 1.0 6.3
5h 64 : 1.3 ) 6.6
25 67 1.6 6.9
50 71 1.7 7.3
100 76 ‘ 1.8 7.9

* Per 100 g of air-dried soil or FMP
* (Ca+Mg) content of FMP=989 m. mol/100 g
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P in liquid phase with time !
Table 4 Estimation of the amount of (Cq+Mg) adsorbed on resin
Time pH g —lo870a —108Coans pCaMg D_H‘—}pCaMg (Ca+nl\fgr)n§1<.i*sorbed
15min 6.79 0.0121 0.19 2.44 2. 622 o " 5.48 35
30 6.70 0.0141 0.20 2.37 2.56 5. 42 34
2h 6.82 0.0156 0.20 0 2.33 2. 53. 5.55 35
5 6.95 0.0140 0.20 2.38 2. 58 5.66 36
20 7.10 0.0109 0.18 2. 46 Co264 578 37
50 7.20 0.0109 0.18 2.59 2.68 - 5.86 38

* Per 12g of resin



JRREE KR 38 SRR Y VB EER GEND 17

Table 5 Estimation of the dissolution ratio of FMP in FMP-resin-water system

(Ca+Mg) (Ca+Mg) Dissolution ratio
Time adsorbed on resin in liquid phase
m. mol (=A)¥* m. mol (=B)* (A+B)/C*x 100
15 min 35 3.7 3.9
30 Y 4.3 3.9
2h 35 4.7 ' 4.1
5 ’ 36 42 4.1
20 37 3.4 S
50 ) 38 3.1 4.2

* Per 12g of resin or 100 g of FMP
** (Ca+Mg) conent of FMP=989 m. mol/100 g
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