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Abstract

The prediction method of soil solution concentration of volcanic ash soil upon repetitive
addition of acid solutions that differ in equivalent ratios of nitrate to sulfate was examined in this
study. The method for prediction was composed of chemical equilibrium equation, electrical
balance and conservation of mass in soil solutions. The results were summarized in the follow-
ing.

1) There was a tendency of aluminum concentration upon addition of HNO; solution >upon
addition of acid mixed solution including NOs;~ and SO,*>” >upon addition of H, SO, solution with
equal soil solution pH.

2) The model adequately described accumulative release of basic cations. This shows it is
ability to estimate acid buffering capacity of cation exchange and mineral weathering.

3) Concentration of monovalent anions was much higher than that of SO,*~ upon addition of
acid solutions. It was considered that monovalent anions that remain in soil solution greatly
affected decreasing process of pH and concentration change of basic cations. Therefore, it
seemed that NO; , which are difficult to be adsorbed in soil, are affected the release of basic
cations and pH decreasing in soil when acid rain including NO;  and SO,*  deposited to volcanic
ash soil.

4) The simulation results agreed well with the measured values of pH and accumulative
release of basic cations. These represent the most serious effects of the acid deposition on the
soil. Therefore, parameters used in this simulation model are useful for predicting the main
effects of the acid deposition on the Kanto loam subsoil.
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Table 2 Chemical equations, equilibrium constants and conditions used in ion concentration prediction

L. 7v 3 = aER O R EIUK
D-1 (AP")=1.034 X 105(H )26
O-T  (APT)=1.414X106(H*)"
O-M  (APY)=1.259 X 10%(H ") "3
®@ AP +H,0=AIOH?" +H"
® AP +2H,0=A1(OH)s +2H"

2. A A At
@ 2H"+ExBC=BC?" +2ExH
® S8H*+ExAl=AI*"+3ExH

(FEH) : HNO3)

(G : RATEED
(S*E/HIJ :H, 504)
logK=—5.02 (Wolt, 1994)
logK=—9.30 (Wolt, 1994)

logKBc H (ﬁiﬁ)
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Fig. 2 Relation between pH and p (AI**) upon
addition of HNO; H,SO, and mixed
solutions.
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Fig. 3 Accumulative anion adsorption after
addition of pH 4.0 mixed solutions.
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Table 3 Chemical equations,

equilibrium constants and conditions used in

evaluation of aluminum species concentrations

LAt P
A" +H,0=AIOH*" +H*
APP*+2H,0=Al(OH); +2H"
APP*+3H,0=Al1(OH)§+3H"
A" +80,2 = AISO,*

2. EERAFR)

logK=—5.02
logK=—9.30
logK=—14.99
logK=3.20
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logKa 1 (-2, @, ®) FRHBEME LB #
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I, REEMR A A+~ (BC*), L&A1 4 >~ (NOy~
+C17), SO BEEOBIEM & FHEMEZ NO;~ : SO A2
0.75 : 0.25, 0.50 : 0.50, 0.25:0.75 DIEATRHKZTIML 72

o0
—_‘ F"(cmol kg™')=0. 896 [H']%* (r=0.87)
o
8 0.015 e 8,
u_§
1]
H 0.01
iy
hY
*
N 0.005 —@—HNo,
s —C—H,80,
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H
e 0 L L
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H (mol L)
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Fig. 4 Relation between elution of basic cat-
ions and Hydrogen ion upon addition
of pH 4.0 HNO; H,SO; and mixed
solutions.
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Fig. 6 Measured and predicted concentration
of basic cations, monovalent anions and
SO2™ in soil solutions. (NO;™ : SO~ =
0.75 : 0.25)
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of basic cations, monovalent anions and
SO~ in soil solutions. (NOj: SO/ =
0.50 : 0.50)
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Fig. 8 Measured and predicted concentration
of basic cations, monovalent anions and
SO2™ in soil solutions. (NO;™ : SO~ =
0.25 : 0.75)
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Fig. 9 Measured and predicted accumulative
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SO, and mixed solutions.
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