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APPLICATION OF SIMULATION MODEL FOR SOIL ACIDIFICATION
TO COLUMN EXPERIMENTS

EA ORA . BY £.AR S, #t @8
Masato HORIUCHI, Hiroshi KISHINO, Shojiro OHSUMI, Yoriteru INOUE

ABSTRACT ; SMART Model proposed by De Vries et al. is often referred as a general model for estimate soil acidification.
We simplified SMART model only to include the physicochemical processes such as the aluminum dissolution and some
exchange reactions. The structured model were applied to column experiments which were carried out by using simulated
acid incident precipitation or throughfall (pH3.3 or 4.0). The structured model could explain the experimental results
especially at the case of both simulated acid incident precipitation and throughfall. of pH3.3. Also we discussed about the

validity of each parameter value.

KEYWORDS ; acid rain, soil acidification, SMART Model, simulation, column experiment, throughfall, aluminum

dissolution
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B0 22DY ) FICED BB COFTRTUHERERCERT LI EPATARTHL LEZ
bbb, REFERTIZ. BCRTHESI NV OO EBRMLEEE TV OB THADO TIEIZH L TH @A
T&5ETNVE L TSMART (Simulation Model for Acidification's Regional Trends) E7F NV #EIRL., ZDE
TR BEML L7 LCREROD T2 ERR @ CHEBEL, BELAETVORLHIZOVTRIT L,
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ToOEYTH 5,

i) AEFgEClE. TTCIZHLHE
EEEMALEAZZ T EAD
BHETHOREIZOVT
BETL, Thbb, T ' 1 SMARTE 7L % BRI CHEMEE L2
o7 AAY) EZTTITH ETNVOWET AV T T A
BahTBh, HBERRTOERES T VIZERTE S,

i) YATANDA Ty M, H T AEBRIIBWTHV 2 EREERICERE S NS,

i) 7T AFEERE, ERBEABELAIEYHVWTE) ERIBLBEAMLEVWI 20, £ETOEY L
EHTE S,

INLOREZH T LEROFBFIESVTHRELZRKETH 5,
22 EFILOBE
SMART E7VIE# F4 > (AI*, BC*, NH*) &, BERM7 =7 > (SO,> ® NO;) OWEPGN (11 )

EHETORE A EERT A EHRCR E TR SN TWE HIUIKDOBEE wo oV — X/ v 7220,

WREIE R BB EE LV, HA4 4 ViBEEIIER COFHER L BHOPAN (2] ) L hkgEs

na,

dx _IN -
& X =IN, = PS[X] [1]

[H] + [AP*] + [BC¥] + [NH,*] = [NO;] + [SO2] + [CT] [2]
I, X, BEROALF XD =S VE (mol (+,) md). IN_: RIEADA A XOA YT b (mol (+,)
fm?fyr), [X]: BEREBB DA A+ ¥ XOFHRE (mol (+,-) /m®), PS: KEENE EWNE - ZFERE (myn) T
HY ., BCIEHIEEE [Base Cation] ZFHR L TWh, 1] RBILV 2] K2 EBRE L. AT VBEICHL
TUTOBEBRREE LS5,

TEIATFLANDA YTy P (AN 13, BTYE (DEP) BLUHHORIL (W) I hiREENS,

INgo, =DEPg,,  [3] INyy;=DEPy,, [4] 1INy =DEP,.+TWy. [5] IN,=TW,  [6]
Z 212, DEP, : TEADA 4 Y XDOBETE (mol (+-) /mPyD), W, : TIEHTOA 4V XOEILE (mol (+,)
miyr), T: TEIA VN X FPDOEE m) Thb, Al L HHBEROBEILIE. KD LD BERICH 5,

Wa=1Wge (7]
TN, r S ABRESY O BALISHIE T 5 AP & BCH DfLFEERM 2 LE () 2K T, SO . NO; D14
~NOREZERT S L TREANIESN S,

SO,%..=© T [SO,2] [8] NO, = 0 T [NO,] [9]
222, 0 HEOKRBEKE m¥md) Thd, F-HBEEEORE T HEAR L TMADIEEEOME L
TRATERS D,

BC,=0© T [BC* + p TfBC, CEC [10]
I, p: LEORPITHE ke, fBC, : ZBHIZEDZEEOEE () . CEC: TBOR A 4 v 5
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e (mmol (+) kg) Thb, HEHTOT NI =Y AORE AL XX TRENS,

Al ,=© T [APY] + p TfAL CEC+ p TAl_ [11]
T TIT, fAL c TRECED AT VI =T AOEE (). Al BULERUKBRIET VI =Y A& (mmol (+) /
kg) TH b, Al (OH) , DEBERITAXTERHE SIS,
[AP*] =K, [H]3 [12]
T Ky o F7HA P OBERER (mol/L) 2 TH 5o ZRSUSKIC TG & 2 RE TE S # X 72 Gaines-
Thomas 7. @ AT 5%,

X

2 +12 2 3442
S W _gop A [13] S AL _ g oAl AAL] [14]

7 BC, [BC™] fBCSL T BCHP

T ZiZ. KH, : H & BCO3IHIZEI T 5 Gaines-Thomas DR EL (L/mol), KAl : Al £ BCOZHRIZBET 5
Gaines-Thomas D XEUREL (mol/L) TH 5B, F7z, ZHAEITHY, AP, BCHIZI N HEOOND ERETSHZ
& R T 5,
fH, + fAlac + fBCac=1 [15]

Mo EIER & FHERSRIC. BV AT LANOWED A Ty M52 THR L 7- AR ZFERIE
DHENFRERRE 2 b, ZOHEY HENE Brent D FE ® ZHWTHMENICHLZI LT, HEITFLARTORK
BEBENICL 5 OB LE FH T2 N TEL L EBEFOKRBEILT VI =T A ERTIE L
Sy T = LB & KBRIC ASTHE S L _
72HE (AL=0)). 3 [12] ERAZE T DT v F1 HPLEOpH, CECBLUAERFZE
ISTLAIICDOWTOYWENTA VS,

CEC ARIRFE
pH(H,0) pH(KCI)
ditAltm =1IN,, - PS [AI*] [16] - ’ (cmol(+)/kgDS) (%)
.04 3.86 14.7 1.48
3 HILEBRRNDETI #2 HABLIEOKEMNE., RGBS X IR
DEH KER A+ >~ & (cmol/kgDS)

31 BHELEOESeRREs NHS N K0 Mg® Gt A" Mo Fe
BEEL-EFVRRENCEHREL 004 003 006 0.02 005 009 000 0.02

7207 NEBSRITER L, EEE YR A 4 V& (cmol/kgDS) AL
W#T 5 2 Licd ) 2ORAEE R Na K Mg" G A" Mn" F&  BS(%)
AE L 7co SR LEO(LERE L R 006 039 008 034 036 001 001 3.9

12107 ERIIAB L1552 W
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Fa4 EBRFAEBIOFEAES LT RS NFIRA—F T4 9 F4 7k oT
26585 2518 WELA/ST XA~ F1E
NS B BRI OpH N 53—y BOfr PSRRI R OpH
pH3.3 pH4.0 pH3.3 pH4.0
o (kg/L) 0.807  0.807 r 6) 11.0 11.0
€] (m’/m?) 0.662  0.662 BCw (mol/L unit time) 190 190
T (m) 0.035  0.035 Alxo  (mmol(+)/kg) 15 15
CEC (mmol(+)kg) 22.8 22.8 Kgibb (mol(+)/Ly?2 3.0E8 3.0E8
PS  (m/unit ime) 0.030  0.030 KAlexc  (mol(+)/L) 0.1 0.1
fBCaco ©) 0.019  0.010 KHexc  (mol(+)/Ly! 6.0E6 6.0E6
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