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Release of the Component Ions of Fused Magnesium
Phosphate into Water

_ Giichi YosHIKAWA
Laboratory of Soil Science and Plant Nutrition, Faculty of Agriculture

Abstract: Small amounts of the component ions of fused magnesium phosphate
(Yoseirinpi, FMP) wcre released into water when FMP was shaken with water. The
following orders were observed in the rate of release: cations_>anions, Ca>Mg, phosphate>
silicate. The results suggested that the (Ca-PO,) part of FMP was released faster than the
(Mg-SiO,) part from the surface into water.

Following two stages in the release of the component ions into water were suggested.

The first stage : the release of Ca and Mg ions from the surface by the partial hydrolysis
of (Ca-PO,) and (Mg-SiO,).

The second stage : the dissolution of the partial-hydrolyzed (Ca-PO,) and (Mg-SiQO,).

The promoting and depressing factors for the release of the component ions were
examined also.
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Fig. | Composition of the liquid phase in FMP-water system.

Table 1. Composition of the liquid phase in FMP-water system

Mole ratios

Phase Time

(Ca+Mg)/(P+Si)  Ca/Mg P/Si " Ca/P Mg/Si
Solid* 1.6 1.1 0. 84 1.7 1.4
Liquid 6 min 2.9 1.9 1.8 3.1 2.9
15 2.7 1.1 1.8 2.8 2.5
L h 2.3 1.4 1.3 2.4 22 "
5 2.0 1.5 0.95 2.4 L6
20 ' 1,9 1.3 0. 60 2.8 1.3
50 1.7 11 0. 40 3.1 1.2
* FMP used

WTE Y VEEA T A BEE D b BRI 5 C LD Db s, 75k Ca/P ik, Ca & P O
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Table 2. Composition of the liquid phases ;'n FMP—chloride solution systems

—CacCl, =MgCl, :
Time ) —Water
0.01* 0. 1* 0.01% 0.1*
15 min 0.016 0. 003 0.036 0. 040 0. 055
1h 0.016 0.014 0. 040 0. 061 0.058
p¥* 5 0.017 0,015 0..084-- 0. 108 0. 060
15 0. 006 0. 001 0.090 - 0.131 0. 059
25 0. 001 0.001 . . 0.093 0. 146 0. 056
15 min 0.017 0.011 0.022 0. 025 0.037
1 h 0.027 0.026 0. 029 0. 036 0. 051
Sk 5 0.076 0. 064 0.084 0. 093 0. 085
15 0. 103 0.099 - 0. 085 0. 151 0.119
25 0.128 0.129 0.113 0. 161 0. 134
15 min 7.4 6.5 7.7 7.5 9.0
1 h 7.6 7.4 8.5 8.6 9.3
pH 5 8.0 7.7 8.8 8.7 9.5
15 8.9 8.4 9.0 8.9 9.5
25 8.9 8.6 9.0. 8.9 9,3

* mol/l ¥ m.mol/]
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HEVCBETHER L, Mg™ p7 4 BOBHIC LT IC MEWERZE RT L1 RX 5, 0.1
mol/l BB AE, MHEIBL D ECEBEERTH, BHEKICHRE LB, Mg* 7 4
BOBEICH U TREDRELEDDELIKCRZI 2, COLILUNREDOBEFZZ, LD, RLRKS
15 P BEONREDBGREBEML TS,
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Table 3. Composition of the liquid phases in FMP—CaR—water and
FMP—MgR~—water systems

15

Time —CaR*—water ~ —MgR¥*—water —water
o+ 1h 0. 62 0. 10 0. 49
Ca 20 0. 62 0,13 0. 56
* 1 0.16 0. 88 0.23
Mg* 20 031 117 0. 48
ok 1 0. 050 0. 145 0. 041
P 20 0,019 0. 203 0. 034
- 1 0. 040 0.035 0. 030
20 0, 202 0. 158 0. 143
| 7.6 7.6 8.4
PH 20 8. 1 8.1 8.9

* 10 meq per 100 g of FMP  ** m mol/l

BoBEBsEEI NS L L bic, mHY) YEBRIBHEDICREICRIINS EEZON 5B, Si BER,
ML D E,rICECBEERT, '
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Table 4. i3, BRY /E-KR—KkFZREWBE LTOBERY vB-1E{LH ) 9 LBEAO WA
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Table 4. Composition of the liqguid phase in FMP—KR—water system

Tlme —KR*—water —0.01 M KCl

. 1h 0,09 0. 84
CatMg ™ 20 0. 16 1,08
e ! 0. 481 0. 064
20 0. 945 0. 037
- 1 0. 086 0. 034
20 0. 475 0. 145

1 9.5 8.3

PH 20 10. 2 89

* 10 meq per 100 g of FMP  * m_mol/l

5. EDTA BEDick3 37 =4 vOBH

Table 5. (%, B Y VIE—~EDTA B REIRE LTOBR Y /IE-HBROBAMEEETRL
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3, ZHEBTHEHONE P BEOETHELIZ, EDTA BERZETIRL T 5701, Ca?*, Mg?* &%
V- MEAMERT A2YEE, BRY VELSOT = A VOBEEELREL, FLBERT =
AU AEBRRICROBRELDEEL LN,
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Table 5. Composition of the liquid phase in FMP—0.005 M EDTA system

Time  —0.005M EDTA -70.0IN CH,COOH —0.0IN HCI

15 min - 3. 49 5. 05
Ca+Mg* lh - ‘ 5,70 6,03
5 - 6.03 6.26
15 min 1.54 1.27 1.32
p* lh 2.05 o109 1.10
5 215 1.00 0.98
15 min 1.89 0.92 2,07
Si* lh 2.07 | 1.96 2. 44
5 2. 14 , 2.33 2. 46
15 min 6.2 T 5.1
pH l1h 8.2 . 5.8 7.1
5 8.3 7.1 7.2
* m.mol/l '
% z
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Cas(PO,); + 2H,0 — 2CaHPO, + Ca(OH),

MgssizO'; + 2H20 — MngzSizo'y + Mg(OH)z
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6) Mg Bl tES L&, Y vEBOBBEEEEN, T/, BHUAY yEEEEDIC
BRIR N Do 7 A BDBHITMMICEREI NS,

7 K Bl ddtEz®sE, ) VESIUSYABOBEMAELLREESN, F/4, BB7=
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