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Table 1 Basic propeties of tested soils

CEC pH Fe,0;
(cmol/kg) (g/kg) (g/kg)
11.9 12.89 5.48 148.4 K G H Gt
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1.000 g 100 ml . é,:K,ury 1)
25 ml 0.001 mol/L NaNOj; 5 min &
pH TIM854 (Radiometer H € n
) 0.025 ml/min K
0.1 mol/LHCI  NaOH (r (1/x)
_ 14-15
0.005  0.01 mol/L NaNO; Kr>>1 K =4nl!* 1)
3
2
N, CO, CO, 2.1
H* OH 1 3 H"
pH H" OH OH" pH H" OH
PZSE H OH —pH
1.3 Zeta PZSE
JS94H ( ) PZSE 520 4.94 476
Zeta ( ¢ ) PZSE
1 pH>PZSE
pH<PZSE
10 10 Zeta (25+0.5)C
+2 mV Zeta [12-13]
= 50 ~ 50p —~ 50r
2@ 000imo/LNaNO, &£ | B =0.00imo/LNaNO, £ |(© #0.001mol/L NaNO,
g 307 00.005mol/LNaNO, g 30f 00.005mol/LNaNO; 2 30f 00.005mol/L NaNO,
£ 10 40.01mol/L NaNO; £ 1ol 40.01mol/L NaNO, E 1ol 40.01mol/L NaNO,
e N "I e e N, T . S 2
§—10- = 10} § -10
T s s
© 30t S 30t S =30}
iy by &
T 50 : : : : T 50 : : : : s T 50 : : : : ;
35 45 55 65 715 85 35 45 55 65 15 85 35 45 55 65 15 85
pH pH pH
(A B C )

1 3MBEFRE TEREEETHESIALIEX H 1 OH” IRMIERE pH BT L
Fig. 1 Amounts of H" and OH™ adsorbed as a function of pH during acid-base titration at three different ionic strengths by the Oxisol
and the Ultisols
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Fig.2 Effects of ionic strengths on zeta potentials of the colloids of the Oxisol and the Ultisols
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Effects of Ionic Strengths on Surface Charge and { Potential of
Three Variable Charge Soils

JIANG Jun, XU Ren-kou"

(State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China)

Abstract: The opposite changing trends of surface charge of three variable charge soils to the zeta potentials of the colloids
of the soils with ionic strength were observed in this paper. lon activity and distribution of counter-ions in diffuse layer and shear
plane on the soil colloids with changing ionic strength were used to interpret the phenomena. When pH was greater than the point
of zero salt effect (PZSE) of the soils, the increasing ionic strength made negative surface charge of the soils more negative and
increased counter-cations in diffuse layer and shear plane of the soil colloids and thus made the zeta potential of the soil colloids
less negative. On the other hand, when pH was less than the PZSE of the soils, the reverse processes led to the decrease of the zeta
potential of the soil colloids with increasing ionic strength. The zeta potential of the soil colloids in KNO; was less negative than
that in NaNOs due to the greater affinity of the soil surface to K than Na*, thus more K" distributed in shear plane of the diffusion
layers of the soil colloids than Na" at the same concentration of their nitrate.

Key words: Variable charge soils; Surface charge; Zeta potential; PZSE; IEP; Electrical double layer; Counter-ion; lonic

strength



