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Abstract

Ammonium sulfate or ammonium nitrate solution was added repetitiously in volcanic ash soil.
The difference in amount of anion adsorption or cation desorption, and the change in pH were
compared with the simulated results by the four plane model. pH of soil solution was lowered by
the addition of the ammonium nitrate solution, and pH was increased in the ammonium sulfate
solution. The amount of desorption of the base cation in the ammonium nitrate solution was
large than that of ammonium sulfate solution addition.

The adsorbed amount of sulfate ion was increased, even if pH rose in the ammonium sulfate
solution addition. The amount of sulfate ion adsorption was depended on concentration, and
that didn’t depend on hydrogen ion concentration by adaptation of regression equation that
composed with anion and hydrogen ion concentration. Sulfate and nitrate ion adsorption
calculated by the four plain model were corresponded to the measurements well. Comparing the
simulated charge density at each plain, addition of ammonium sulfate solution was large than
that of ammonium nitrate solution addition. In the case of ammonium sulfate solution addtion,
amount of hydrogen ion adsorption on S plain was large than that of hydroxyl ion compared with
ammonium nitrate solution addition. These simulated results correspond with the pH measure-
ments.
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Table 1 Physical and chemical properties of soil

pH (H.0) 5.65
pH (KCD 5.62
FRmEER (BR%E%) * 1.7
ARmaeEsE (&EH#%) 0.13
CEC (cmol.kg™") * 22.72
Ca*" 0.31
Mg?™* 0.21
K~ 0.17
Na® 0.19
WEHEREE (%) 3.52
AR A A4~ (cmolc kg D

Cl 0.87
NO; 0.36
SO 1.79
HILH 2.72
KM E~y bR (%)

FHED 2.83
b 25.07
(3¢ 42.79
i 29.31
FEBE i X 5 T Light Clay

BIERE 1 CN 3 — 5 = GUREIKEE 39.8%)
*2 . Shollenberger 4

*3:0.01 M NaOH i#ifg (2 g : 150 mL) il
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pH 5 - (&1 4 v %42 S RE NI O TS
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Fig. 1 Electric charge characteristics of soil.
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Fig.2 pH change with repetitious ammonium
sulfate and ammonium nitrate solution
addition.
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Fig.3 Anion concentration change with repeti-

tious ammonium sulfate solution addition.
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Fig. 4 Cation concentration change with repeti-
tious ammonium nitrate solution addition.
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Fig. 6 Adsorption of anion and cation in relation
to equilibrium concentration and pH.
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Table 2 Equations used for the Four-plane model

1-1. ai-ai=Conci| Zilexp (| Z;|F$/RT)
1-2. ai—ca=Conci| Z;lexp(—|Z;|F$/RT)

Do

. PZC={logKy+ (14—logKon)} /2
. ps=(KT/e)2.303(PZC—pH)

Ts—n:Nsds—H/(l +Knds—n+Konds—on)
TS—OHZNSCZS—OHU +Kyas—nt+Konas—on)

Os=7s—n—"Ts—oH

¢(1:¢S_US/CQB

. Yaani = N1 Eani@a—ani/ 1+ Kani@a—ani)

Oa = Ya—ani Zmzi

. $p=¢.— (0s+0.)/Cap

o Voani =N 1Zani AK ani @p—ani/ (1 + Kani Op—ani + K carGp—car) }
. Voot = N1 Zoat AK car @ —car/ (LK oni @ —ani T K car Qg —car) }
- Op=TB—callB—ani

. ba=¢s— (o5t 0,+05)/Cap

. 0= —1.22X10"[C]*sin h(0.0195Z4: ¢s)

. osto.,tost0,=0
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Fig. 7 Schematic representation of Four-plane model (Bowden et al. 1980).
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Fig. 8 Comparison of the experimental anion ad-

sorption with calculated valuesin the a
plane by four plane model for each solu-
tion addition.
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