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Dissolution Characteristics of Fused Magnesium Phosphate
by Water and Salt Solutions

Giichi Yosuikawa and Haruyuki Kapota
Laboratory of Soil Science and Plant Nutrition, Faculty of Agriculture

Abstract ;: The dissolution of Ca, Mg, and P from fused magnesium phosphate (FMP)
by water and salt solutions was investigated. The concentration of Ca, Mg, and P in the
liquid phase of FMP—water system was low. However, these elements in the liquid phase
were renewed rapidly and continuously from FMP as they were removed from the liquid
phase. There were marked differences in the release process from FMP to water among
them. From the corresponding decrease in concentration, it was suggested that a secondary
reaction between Ca and P occured after the release into water. The concentration of

'Ca, Mg, and P was greatly affected by water/FMP ratio and pretreatment of FMP such as
water-washing or grinding. '

The concentration of Ca, Mg, and P in the liquid phase of FMP —salt solution system
increased with salt concentration except P concentration in CaCl, or. NH,Cl system. In the
equimolar concentration of salts, the relationships between the concentration of these
elements and the kind of salts were as follows. The concentration of both Ca and Mg
increased in the order, No salt<KCl, KNO,; <K,SO,<NH,CIl. P concentration increased in
the order, CaCl,<<No salt<KCl, KNO;<K,S0,<MgCl,<NH,CI in the lower concentration
of salts, and CaCl,<No salt<NH,CI<KCl, KNO;<K,S0,<MgCl, in the higher concent-
ration of salts.
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FMP-water or 0.1 M KCIl system with
time. FMP(8): water or 0. 1M KCI (ml)
ratio was 1:10.
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Fig. 3. Change of the concentration of _Fig. 4. Change of the concentration of
Ca, Mg, and P in the liquid phase of Ca, Mg, and P in the liquid phase of

water-washed FMP—water or 0.1 M KCIl
system with time. Water-washed FMP(8):
water or 0. IM KCI (ml) ratio was 1:10.
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Table 1 Liquid/FMP ratio and the concentration of Ca, Mg, and P in
the liquid phase after 24 h-shaking :

System Liquid(ml) Ca Mg P Ca+Mg’ pH
FMP (g) |m.mol/l1! m. mol/l| m. mol/1 P
FMP—water 1 6. 68 4.32 0. 010 1130 8. 72
10 0.74 0. 60 0. 022 61 9.07
100 0.22 0.12 0.063 5.4 9.09
FMP—0.1 M KCl 1 7.24 5. 24 0.014 904 | 8.77
' ' 10 0.91 0.73 0. 059 8 | o913
100 0.30 0. 22 0. 141 3.7 9. 36
Water-washed FMP —water 1 0.55 | 0.94 | 0.051 9 | 920
10 0.24 0.23 0.076 6.1 ] 9.02
100 0.13 0. 09 0.078 2.9 | 9.00
Water-washed FMP—0. IM KClI 1 115 1.55 0. 092 29 | 915
10 0. 48 0. 40 0. 159 5.5 9. 20
100 1 0.25 0.18 0. 153 2.8 9. 44
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Fig. 5. Eflect of particle size of FMP on the concentration of Ca, Mg, and P in the
extracts by successive 24 h—water extraction. Coarse or fine fraction of FMP (8):
water(ml) ratio was 1: 10.
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Fig. 6. Effect of grinding of FMP on the concentration of Ca, Mg, and P in the
liquid phase of FMP-—water system. Water-washed coarse fraction of FMP or its
ground matter (8): water (ml) ratio was 1:10.
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Fig. 7. Concentration of Ca, Mg, and P in the liquid phase of FMP—salt solution
system after 24 h—shaking. FMP(8): salt solution(ml) ratio was 1:10.
1 KCl 2 KNO, 3 K,SO, 4 NH,Cl 5 CaCl, 6 MgCl,
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Fig. 8. Concentration of Ca, Mg, and P in the liquid phase of water-washed FMP—
salt solution system after 24 h—shaking. Water washed FMP (8): salt solution (ml)

ratio was 1:10.
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DHER, FROISUHRTBEEICK D ERE S T RROEVEE LT o, HREEK
EEBIHAL, BRERICETZHEIELIB N, Uk, HOBN, BENA-DBAICELE
HESKERROBELH B, pH 121 Tid, KC, KNO;, K:SO, DEAREREMALED
wERL, B—BE T’} KC, KNO;<K,SO, DRf&di% 5, CaCl, MgCl, NH,Cl 0EA
HREEAEEBICHICETL, B—BETIRIRELWEZLD T, KEREDIZ D N0PEVE
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WELICEET 2RE, S, Ca i3 Mg LD bEMICAKRTAEELIONDG, RESY &, BRY
VIBD I AMERD Ca—0 &I Mg—0 HALD B, MHSNBL & BNTRES,
AEBRERIICOWMHE KT 5, BHED P BEE—HIC Ca, Mg O BEICENTRZICE
VWA, EORFRIELE Ca BEDEFNICEL T3, Ca & P iz 20T, BHAEMSETY
A0DHE5T, SHSLABEETRR, OBBRIC —BsEZLEL, UBLTI2CENTRIN
%,

2. EEMLARYE

WY VIE—KRICE T 2 HAD SRMBERIED, UL, HEEREEROS BohuLd
2, ChORBEMLOBRESNS EBRY VIBL D EIICESENICEHF SN 5, fEWIBR—RICY
VBRI A0S, FORNAHESBEOTHREIZE LB CENMEmoNTE DS, Dok
RABKOES E BELEREESDEEL OGNS,

CBESY 3, B VIEORSEDOH S ARE L BELEZE LD LIEOVTHREL, Fi
EHST 1R, TEBLUEBROHEE H SBRY vBD Ca, Mg OBEMRBRICERYT 577
AMEORHEE P OBHICOVTHELTV S, Lrl, AEREREVS5E, M H 0
&S SHEEREERTFNEELS S TOKICL - TH 7 AEBEORERIOTHICE L 5, il
U7 DGERE I IC AL DRE S N B &5 BEB TR, # 5 A0 REIT BN ICETT 3.
F7:, Ca, Mg DELLEHED B35l H HdkE Tl ZRmBhsErIcER L, REHCED
Ca, Mg @ZBEEICL - THRE,LORESN, 75 ABEORBER—BELI(BLLLEL LN
3o Mt H K X AEBEMUEBBEIEBICISZ VEELHLBVEIILEILONS,

3. Ca, Mg DREL P BELOBRE

B VIE—KRickd HEO Ca HEEE Mg BER, BRY) VIBEFHAKET B Lick
STRIL, BT BT Lick->THEAL, BRY VIRICYT 3 KEMEDHERICE b 15 - TED
T5, LIEDLS % Ca, Mg OBEZE(LIZ, KicL? Ca, Mg OBHEMBRY VIERFOR
ERICEBXRENTVARCEEZLH LTS, —F, KHEO P BEINBHLELEZLDLL,
Ca & Mg OBEMNERT ZEAICARL L, BLTI354CEERT 5,

SR IR Y VA5 2ps (Ca—PO,) #4rE (Mg—SiOx) HBHLDU BT LERRICL
WLTOBY, LD Ca, Mg OBEE P IEONRMEE(ICE, ROXS SERY VB
EiIcERT 3 Ca, Mg OBEEMEHEELBHBICET 5 Ca & P OZRAKIEHBEGRT L%
Zohd, ‘

BRY VIBsKEEMT 2L, I AKEEET S (Ca—PO,) #4230 Ca, (Mg—SiOzx) &
- D Mg EkD H EDRIchF ARSI, Ca & Mg MEHT 5, COBAOREE
EHaIBIEERIEROEED Ca>Mg ThHBEELZDNB, H 48 Ca, Mg LE&HDS
CEILE-TY) VEEEXF A BETBIHESOBERLRIUD 2, XBEGEBEI i Ca; Mg OREH
BN BEE, LEAFKENNTH S RORARESKRE VRS, BRY VBT 2 KOEME
DSBS &I BT, Ca IENTHHELTLS 2 P 3HED Ca 0—HIBFEEL
HABOWBM) VEALNY Y L EERUTCHBT 5, COXIICLT P EER Ca, Mg ORE
WHNREADICELS LB EEZDNS, Ca & P OBKS, UWBRAOBZAZEICDOVTR, Ca
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& P OMGUABEETRR (Fig. 3) BENSI 0N ENTE 3, BIRY YIBE T ¥k
LTHSARED Ca 2T 5KX0BRELALES, MO XD K LBRERHERA/NES < SZMsH
Rah TS, KEMENEFRINLBALLEE, BHED Ca BEIHBENE R,
FREOIIBUBARIBLH 2 VEHCLENT, PREFEEBENECBINIEEL B ENT
&3,

4, EEHFOXE ‘

BAUEROBREILEA 4 Y EECHOBIMCL > THDL, B4 4V 2EFRNOEOH
M & - THAL, ThE€NEA 4 Y HR, HEPRE FIATVICEE BADEEDTH
3, LU, B VIEOBRICHT 2EBEOZEBIE, 2ORSICHRL TEFORBEEREDE
BOLHIHBETRENEZEL SN S,

Anve o B3RS LT—RICEBEBRY vIES S ROBBEEREL, Ty ES Y LRI
ZOBNENEEIL ONB, NHLLC DA KC D &5 BBRE—REETOEDEAIC K~ pH
PECRANE CEHBRTAE ZEL N3, NHY HEOBENL N 7 ABEENEZ LN
B0, LinLEHs, HMED Ca & Mg DREE, #ICHER NHL.C OBEEBAEESIEFLIE
TH, PBEICNSEFBLAMAELDELL (Fig. 7, Fig. 8), chid, P »iaHikic
NH, 5 LU0%E Mg 0— &R L THERD Y vEBEv 2o v a7 vE= 9 LAY ERR
FTEHELHDTR AN EEZONS, NHC OFMESRET PERBEOBMAE(ES S &, #EhiC
BALTHBEEICGELABRERT 2 & (REWS), WHICKY 3Ertk Ca/Mg REERDEE D
NH,Cl BERMAREEHICE LT CERERCDTEEZRELTV S,

BRRY) VIBEHBOA A VAR ANV Y LEER I 20 LENEAO P BECH L THAK
TEHARBESZ DL LDV THRHEZHLY BHELTWVE, £LT, Ay o oEHRETT P B
EBELCEBOOIBLP 08 CAltk -~ TUET /D THEE LA, LL, Ca** KL-TH
B VA7 2D (Ca—PO,) HADBEWEMNIMHEN, P OBUHEDOIOMNHRINTNE T &
ELibhb, —hH~7 %Yy AERBCEHRESHT P BEEFL (BRI E, Mg i3 Ca?
LR H 7 20 (Ca—PO) MODBHRICKBRUYPREZ DD TRILEVNEEIOND, B,
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