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Fig. 1 Phosphate adsorption on montmorillonite (M), Kaolinite (K) and clay from red
50il(C) saturated with (1) Na, (2) Ca and (3) Al ions, respectively
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Fig. 2 Desorption of the sorbed phosphate from montmorillonite (M), kaolinite (K)
and clay from red (C) saturated with (1) Na, (2) Ca and (3) Al ion, respectively.
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Table 1 Influence of electrolytes on phosphate desorbability

_ bhoson, SR REC)
BERFER B osphate adsorption saturation (%)
Sample Electrolytes
15 30 45 60 75 90
ERE 0.02 mol L' KCl 0.092 5.65 10.37 15.1 19.8 24.5
0.01 mol L-! CaCl, 0 2.66 5.60 8.55 11.5 14.4
0.02 mol L™ KCI1 0 0.21 0.9 1.6 2.29 2.99
e 0.01 mol L-'CaCl, o 0 0 0 0 0
E R 0.02 mol L™ KCl 0 0.2 0.56 0.96 1.36 1.72
=i 0.01 mol L~ CaCl, 0 0 0 0.17 0.26 0.48
®BR 0.02mol L-! KCI 0.69 1.94 3.19 4.44 5.69 6.94
0.01 mol L-' CaCl, 0 0.57 1.74 2.93 4.09 5.28
® B 0.02mol L-! KCI1 0.76 2.67 4.57 6.48 8.38 10.29
 H 0.01 mol L~ CaC}, 0.11 1.22 2.34 3.45 4.56 5.68
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Table 2 Shift of PZC value with phosphate sorption and desorption for some soils
and clay minerals tested

%]Etm#p% PZC, Phgghx?;liétge)d PZC Pezse
-1y 6.47 7.05 3.80 4.70
EREIE 9.90 600 5.70 8.60
L1 7.18 91.7 5.07 6.80
® m 4.30 31.3 3.10 3,95
¥ 3.50 31.3 3.05 3.30
P+ 4.30 31.3 3.20 3.46
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Table 3 Effect of ionic strength on phosphate desorption in relation to change of
surface potential

pH
Sample
3 4 5 6 7 8 9 r
¢o(mv) 100 4 —18 | =77 [ —136 | —195 | —254
BT A¢,(mv) 0.75 | 0.31 [ —0.13 | —0.57 | —1.01 | —1.45 [ —1.89 |, oo
(mngg") 13 5 2.5 4 7 9.5 13
$(mv) 224 165 106 47 —-12 | -711 |-—130
. A¢ (mv) 146 | 123 | 0.79| 0.35 | —0.09 | —0.53 | —0.97 | ..o
(mgP ) 55 50 40 20 10 35 80
domv) 330 271 212 153 94 35 —24
* B A¢ (mv) 246 2.02| 1.58] 1.14| 0.70| 0.26 ] —0.18 ] oo
Kby ar '
(mgP kg™ 300 250 200 150 125 100 75
So(mv) 56 -3 —62 | —121 | —180 | —239 | —298
i :gg:(mv) 0.42 | —0.02 | —0.46 [ —0.90 | —1.34 | —1.78 | —2.22| | 0o
(mgP kg-Y) 20 0.5 1.0 1.5 9.5 12,5 25
¢(mv) 18 —41 | —100 | =159 | —218 | —277 | —336
RBRE A¢. (mv) 0.13 [ —0.31| —0.75 | —1.19 [ —1.64 | —2.07 [ =2.51 | ¢ ..
(mgP kg 30 19 35 38 2 50 61
és (mv) 27 —32 | —91 | -—150 | —209 | —268 | —327
| A¢ (mv) 0.20 | —0.24 | —0.68 | —1.12 | —1.56 | —2.00 | —2.44
0.9170
# + ap
(mgP kg™) 50 30 40 50 60 7 82
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Fig. 3 Effect of ionic strength on phosphate desorption from soils and soil materials
in relation to pH: Y-yellow earthy L-lateritic red soiljK-kasolinites R-red soils
As-amorphous Al-oxide Go-goethite
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EFFECT OF IONIC STRENGTH AND CATION ON
PHOSPHATE DESORPTION

He Zhenli  Yuan Keneng and Zbu Zuxiang
(Zhejiang Agricultural University, 310029)

Summary

‘ Effects of ionic strength of electrolyte solution and natrue of cation on phosphate desorp-
tion in some variable-charge clay minerals and soils were studied. It was observed that Ca**-
saturated montmorillonite, kaolinite and clay colloid from red soil sorbed more Phosphate rhat
Na*-saturated samples, but much less phosphare than Al’*-saturated samples. Such difference
was more significant for montmorillonite than kaolinite or soil clay, suggesting that cation
bridge mechanism was in action. The bonding strength of formed surface complex depended
on the ability of cation to neutralize the negative change on the solid surface and its chemical
affinity for phosphate ion. With increasing valence of the cations from Na* through Ca'* to
AI’*, decreasing phosphate was desorbed at the same adsorption saturation for all tested sam-
ples, especially for montmorillonite, due to stronger electrostatic attraction of the cation for
both negatively charged surface and phosphate ion.

Much more phosphate was desorbed in 0.02molL-'KCl than in 0.01 molL-! CaCls solution
for all the tested samples. This can be attributed to the more effective shielding of Ca®* than of
K* on the sorbed phosphate.

The effect of concentration of electrolyte in desorbing solution on phosphate desorption
was related to the medium pH and the PZC value of solid phase. Increasing concentration of
electrolyte reduced desorption of the sorbed phosphate at pH above PZC but reverse case was
found at the pH value of solution below the PZC value. The pH value at which the concentra-
tion of electrolyte has no influence on phosphate desorption, defined as the point of zero salt
effect on phosphate desorption (Ppzse), was observed to be between the two PZC values (PZC,
and PZC,, representing PZC value of the sample before and after phosphat adsorption, res
pectively) of the solid adsorbent for all the tested samples. The difference of phosphate amount
desorbed in 0.02molL-* and 1.00molL-*KCl solutions was positively correlated with the electri-
cal potential difference on phosphate-adsorbing plane in the two solutions, with a correlation
coefficient of 0.8368 on average.

Therefore, it seems reasonable to suggest that the influence of electrolyte concentration on.
phosphate desorption is mainly through the change of surface potential

Key words  Cation, Electrolyte, Soil, Clay mineral, Phosphate, Desorption, Potential



