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Table 1. Some properties of soils
C CEC* Exchangeable Cations  Particle size Tex- Oxalate soluble
Soil pH Ca Mg K Na Clay Silt Sand "™  Fe,0; Al,O; SiO, pHo PZNC

meq/100 g

% — mg/100g —

Hokudai
Tsukisamu 56 42 42 181

55 47 53 323 178 21 11 032
3.82 024 0.86 0.16

1710 1210 466 — —
1780 3170 1100 3.9 4.1

261 389 580 LiC
169 292 539 CL

* Schollenberger method.
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Fig. 1. pF soil moisture curve.
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Fig. 2. Relationships amoug soil moisture content, solution pH and

adsorbed amounts of NHy and anions (Exp. 1).
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adsorption and exclusion of 3%Cl (Exp. 2).
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* concentration assuming no interaction
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Table 2. Volume of anion exclusion water
in Hokudai soil*
Moisture content
Salt % 37 42 80
pF (25) (20) —
Volume of anion NH,CI 59 59 71
exclusion water ]
mé/100 g NH4NO; 27 30 31
Tickness of water NH,CI 324 324 3.90
film in number of
water molecular NH4N03 148 165 170
Tickness of water NH,CI 89 89 108
film in A NH,NO; 41 46 47
**Tickness of NH.,Cl 61 65 95
electric double
layer in A NH4NO; 69 72 102
*  Specific surface area: 65.7 m?/g
**  Calculated from DEBYE-HUCKEL parameter
DET  \1/2
ik = < 8 n32)10‘02‘>
D: Dielectric constant of the medium, 80 esu?/
erg.cm
k: Boltzman constant, 1.38 X 10~ erg/ion-deg
T: Temperature, °K
¢: Electric charge, 4.80xX10-1esu/ion
ng: Electrolyte concentration, ions/cm?
v: Cation valence
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Table 3. The activity ratio of cations in soil solution and extract

activity ratio pNH,—1/2p (Ca+Mg) pK—1/2p (Ca+Mg) pCa—pMg
salt NH,Cl NH,NO3 (NH %SO, NH,Cl NHyNO; (NH)»SO, NH,Cl NH4NO; (NH,),SO,
ggﬁzgtre% Hokudai
37 1.214 1.170 1.203 1.885 1.760 1.880 —0.533 —0512 -0.617
42 1.206 1.179 1.190 1.881 1.763 1.870 —0.543 —0.547 —0.622
46 1.142 1.186 1.236 1.873 1.776 1.882 —0.558 —0.552 —0.625
80 1.235 1.212 1.206 1.913 1.886 1.884 —0.554 —0504 —0.581
100 1.263 1.232 1.225 1.926 1.874 1.891 —0568 —0.490 -—0.580
300 1.289 1.300 1.348 1.951 1.917 1.986 —0599 —0546 —0.611
500 1.347 1.345 1.387 1.995 1.952 2.016 —0.588 —0.595 —0.604
Tsukisamu
41 0.587 0.603 0.538 1.435 1.411 1.401 -0.682 —0.686 —0.388
53 0.620 0.634 0.541 1.449 1.427 1412 —0.703 —0.719 —0.402
60 0.626 0.630 0.474 1.458 1.429 1.395 —0.704 —0.717 —0.401
80 0.694 0.672 0.572 1.502 1.460 1.433 —0.728 --0.759 0472
100 0.693 0.708 0.590 1.531 1.493 1.465 —0.735 —0.835 —0.513
300 0.869 0.853 0.778 1.640 1.437 1.638 —0.741 —-0.860 —0.633
500 0.919 0.926 0.884 1.716 1.664 1.692 —0.755 —0.848 —0.650
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Table 4. NH; and Ca+Mg ratio in soil solid and liquid
meq/100 g meq/é mole/100g  mol/d meq/100g  meg/é mole/l00g  mol/f
NHy/ NH,/ NH,/ NH.,/ KN NH,/ NH,/ NH,/ NH,/ KM
Cat+Mg Ca+Mg Ca+Mg JCat Mg catmg Ca+Mg Ca+Mg Ca+Mg JCa+Mg Castue
solid liquid solid liquid solid liquid solid liquid
Hokudai Tsukisamu
NH,CI
(a) 0.125 0.136 0.250 0.061 0.24 0.494 1.17 0.988 0.259 0.26
(h) 0.113 0.226 0.227 0.054 0.24 0.419 1.40 0.838 0.203 0.24
(¢) 0.090 0.493 0.180 0.045 0.25 0.292 2.05 0.584 0.120 0.21
NH4NO;
(a) 0.120 0.175 0.240 0.068 0.28 0.500 1.11 1.000 0.249 0.25
(b) 0.111 0.274 0.222 0.059 0.27 0.425 1.35 0.850 0.196 0.23
(c) 0.091 0.532 0.182 0.045 0.25 0.296 2.04 0.592 0.119 0.20
(NH,)S04
(a) 0.122 0.162 0.244 0.063 0.26 0.548 3.35 1.096 0.290 0.26
(b) 0.114 0.233 0.228 0.060 0.26 0.482 3.41 0.964 0.257 0.26
(c) 0.097 0.407 0.194 0.041 0.21 0.366 2.78 0.732 0.131 0.18

(a): soil solution at pF 2.5
(b): soil extract, 100%
(c): soil extract, 500%
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Table 5. Electrical conductivity of soil
solution at pF 2.5 and 1:5 soil
extract

EC mS/em, 25°C
soil salt soil soil (a)/(b)
solution extract
_ {a) (b)
) . A 4
Hokudai NH,CI 8.45 0.74 11
NHyNO; 7.33 0.66 11.2
(13.5)* ) .
(NH,SO, 343 062 56
. . NH,CI 5.02 0.69 7.2
'sukisamu
NH4NO3 461 0.67 6.9
(12,3
(NH4)SO, 1.38 0.46 3.0

* ratio of water content of soil extract to soil
solution.
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Summary

Effect of moisture contents on the retention of
Cl, NO3 and SO, by two soils, Brown Lowland soil
(Hokudai soil) and Brown Andoslos (Tsukisamu
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soil) were examined. Hokudai soil consists of
constant charge colloid. Whereas, Tsukisamu soil
consists of constant potential colloid of which
pHo determined by potentiometric titration is 3.9.
Retention of ¥Cl was also examined in this experi-
ment. Results obtained are summarized as follows.

1) Hokudai soil excluded Cl and NO; from
soild surface. Then, Cl and NO; concentrations
in extracted solutions became higher than the
calculated concentrations assumed no interaction
between solid and solute. However, the exclusion
of SO4 was not observed in this experiment. Tsu-
kisamu soil adsorbed all three anions in the fol-
lowing magnitude, SO;>Cl>NOs.
amount of each anion increased with decreasing

Adsorption

the moisture content.

2) The volume of anion exclusion water in
Hokudai soil ranged from 2.7 to 7.1 m§/100 g and
corresponded pF values were 6.3 and 5.7 respec-
tively.

3) The activity ratio of dissolved cations, NH,
and Ca+Mg were maintained constant in the
range of moisture contents less than 1009.

4) For constant charged soil, the estimation of
dissolved amount of anion such as Cl and NO,
from the analytical data of soil solution might
bring the positive error.

5) The dissolved amounts of cations and anions
in 1:5 soil extract markedly differ from the soil

solution in the field moisture condition.



