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EFFECT OF ACID RAIN ON PHYSICO-CHEMICAL
PROPERTIES OF SOILS

By Masashi Kamon and Changyun YING

Synopsis

It is imperative to examine the engineering properties of soil eroded by acid rain in
order to increase our understanding in the effect of acid rain on geotechnical engineering.
Two test methods of the permeability and the soak were used to investigate the variation
of the physico-chemical behaviors of soils with precipitation of acid rain. Results indicated
that there is a more significant effect of artificial acid rain on physico-chemical properties
comparing with engineering properties. It is examined that the variations of all the
physico-chemical properties such as the increase of pH values of the outflow and seepage
water, increase of the cation concentration of the outflow and seepage water, decrease of pH
values of the specimen and decrease of the exchangeable cation concentration were caused
by ion-exchange reaction between the exchangeable cations of specimens and the H" ions
of acid rain. The concentration of water-soluble cation and the electric conductivity
increased with continuing to permeate or soak, there is a larger rate of the increase in Kanto
Loam than that in alluvial clay and decomposed granite soil. These physico-chemical
behaviors are strongly affected by pH of artificial acid rain, and a more significant
variation was observed under the lower-pH condition comparing with nearly neutral one.
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Wb S REVNCFE T 2 HES D 2, YRS L0 pH PYHL L RETEE >V’ 05 &
DIRD & 5 HEENE 5, BIEARO T~ ORTIC & 3HHKR U0 pH 0Lz + OEERE I
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DKFEA A VICKBRINBZEDTHBEENTVWE, TOIEDDE, BEFSLIORBECRETEELR
T Brwdicld, REEEA 4 V5 EOYBLFNBEA R O0EETH B0, ThETOPFETR
BURIC L 2 L oWPE Lo Bt L TR, XS F—5 2B TVEY,

AFETIR, BERGSHBICRET 2 RELERL, SE» HAROERRENERT S &, BREL
I & B+ OYE(LENEN & TENREORE BT 2 EREIT - 1o X 5i, ME{LFHR & TFH
Bk OEEOHEBMMEIC > W TR L 72,

2. E B B E

2.1 =

AFBIER LAt AR omE L, HEETHTOMKE o — 4, HEERKATOZS O
ZBETH 5, R T OEANEMZ Table 1 107 T, 8B LUK D — 413 2 mm 3 3 WEEEH
ARV, BENEIERSEO#ERMERE UEBICHL 7,

FRICHE L 72 A THSHIRR N 13, 2EKICTHIRD 979 Hile (H,S0,) A L TIERIL 7=, MMt
O pH 3 HA2EOBRRERECE SO TRD 2, BETIC X 52EOF/KO pH JEFHER TR, FAKO pH
BIER 3.0~ 7.0 OEHFEICAHEL, FHpHMEIZ40~50THEIEBR->TW5B, £IT, HKHET
13, EEERRMERI O pH % 2.0, 3.0, 4.0, 5.0, 56 ICHE L 1o

Table 1. Properties of Soils

w, % Wopt % | we% w. % I Os U. pH
D.G. Soil 7.6 12.1 — — — 2.629 7.70 6.10
K. Loam 74.9 78.0 87.2 114.0 26.8 2.720 11.50 6.17
A. Clay 64.0 — 34.2 93.0 58.8 2.652 6.20 7.72

2.2 RBAE

BERRIR, ZEYMcbk->TH
pH OISR Ic SR O + 0t
REBEL T - 12 BREBOMSE
i3, —EERRS PEKEY, oV
RAF vy - LR, £, —8
B AR T L - R OB A0 —i _
BYDHLT, £ pH, AR | (
B, KSR A v BRERAEL ”
2o —F, BH#ED pH PB1 4+ VB
bFNF, Fh, TEHIILTE,
FFEEIC & » TR I B
EHTF s ek, HRARRUHKHRIC
BOTRERBROBA L ARORBRE

Artificial Acid Rain A

1.0m

vvvvv
astesaRAERROERRRRTRA DS 2 2,
Nt

Specimen

10.0cm

[

T - 1o B FEBE ORI Fig. Outflow Water

1ERT EBDTh B, BERUHKT li°_°q
H2HBmcr, #EBkEE -V Eh SRR

IR O BE KR U T 4T Fig. 1. Permeability Apparatus
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b, —iFmARMAAOE -V FORRE 5em, AEIZ05cm, H&d10cm THH, KEHOE
b= A 7HRBOTHERL . BARRICH L ZHEAEKZ T X 5om OFERERE—- LV FEFEALT
VEBIU 72, 2 &+ RUMED — AOHEKIZRED (4BX5 + 10 « 10 + 20B) ik - THER SO
B, mELoBaIE, BI3nuiREEAV, 14 v ORERBALEENFROED 5 HHEIC &
D EFRAEEETERVTIT - 7%

HTRBRICHI 2MUEROR FREKRO & 5 CRE L1, HERMEROBERRGERBERERZ2ET
¥4 1,760 mm (176 cm) 512 1,800 mm & L, #BICBAT 2 MORE2MEFED 1/3 (60cm) &
BET 5 &,

FicBAT ZEEBITHEE= 60cmX 21.24cm? (HRAKOMERE) = 1,200 ml

2,4, 8, 16 FHOBERNBEFRRIIENEN 240, 488, 962, 192£L705,

SR, 2, 4,8, 16 EROBRETRBRRIIZNEN 244, 482, 964, 192LTH Y, 2HEHTD
MR OB I L 2RERORE/ A v SRBEPHREIET  TLOREGRENEG 2B8HCS50TH S
TEMD, 24, A, 81F, 16 EOMFRMICHNY T 2RELMA T T 15 30, 60, 120 HLHE
Lo 16 BT & IEEMERZHF LV OOV BATREL .

2.3 BHEMEHICLILOBHEDCETICRTSHEN

FhEho+TORHBERBA 4 v OBHRICHET I HBRIROLBDTH 5,

7. BHBREE (g/cm?), D ZBHALS L AHBOES (cm), c 3TPORBEBM + v ORE
(meq), Rae. EMIBNE (cm/y), t(y) RIEMERKET 5 &, pH OFEH pH=—log[H"] &b, [H"]
=10 THEI LD, ,

D 100 * Roce.
T=m ....................................................................................... €D

ZORICE D, THHBEA A v ORIER%A Table 2 IT/RT,

Table 2. Leaching rate of exchangeable cation

(cm/y)
pH=20 | pH=30 | pH=40 | pH=50 | pH=58
D.G. Soil 37 3.7 0.37 0.037 0.010
K. Loam 33 3.3 0.33 0.033 0.0080
A. Clay 8.7 0.87 0.087 0.0087 0.0025
A.AR.
4. ;ﬁ%%&U#g O pH=5.6
Q pH=50
8.0 Ho & pH=40
E o a a o pH=30
4.1 FTHER 70l3R ggD % | X pu=20
BB ROM T & s fatkomtgopi o L % Lo o -
{L# Fig. 2107, S LORMKOpH &, Rk = | 0 R
s - © i
DOoOBAA vOBHIcEY ERL, ERBRERO | %% o o le
pH O Wh AT hb b FOIc d—Hic 7.0 ~ 30 s X%§X N
8O DL LB, T DREEMEFOR FRIS zor L b
RBEREVEDLTWS, Thid, BEEBRERORT B0 5.0 10.0 15.0 200

Flux of Artificial Acid Rain (£)
Fig. 2. pH of Outflow Water

kb, Fxtho Ca?t, Mg?*t, KT, Nat L&D
4 & v HEREBERTO HY WSsha &, D,
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Table 3. Relation between Flux and pH of Artificial Acid Rain
pH of Acid Rain 2.0 3.0 4.0 5.0 5.6
Flux of Acid Rain (£) 0.91 9.1 91 910 3607

THBROBEEO H BEMSEDLL, pHAEL B350 TH 5, i POz ThoEtBR( + v BH%

<, & pH OEBBHENOVTHhICBV TS, 14 YRBRISICE D, B FKEO HY L3R 1 4 v 0
THEERBICE D ico0 T, BREEO pH BREEEROHEETER TS EE£Z o0 5, HIBHREN
ORTROMZZ L, THOBA 4 VvESEDL, HY EOBMRA + v ESDIEREI M5, Kt
BOpHBET LTV 3, HERMNO pH 0HER O pH OBLICEZ 2BICDWTH B &, HiER
RO pH EVWIZ E KK D pH OBETREL {155, pH 4.0 ~ 5.6 Th 2 EEBHEROK T T,
FHHE D pH HFHETHHD 7.0 ~ 8.0 & SREHIC 6.0 T T B3O T 2 EEMR S0 305, Mg
RO pH 3400530 FTETT 3 &, HTIOMic 3FHHED pH IZKE<HDL, HicpH=20%
U pH=3.0 ORMEOBUNEZh TN 3L, LR T LK TIE, HHKO pH BB TRIOEERIER O
pH & BIZRAKOEICL Y, FTHIRO pHOoE{LBRLAL VL, $hbbE, I TR, BBREOBIERO
BFCE->TESLhOTHEUB A 4+ VB REIEZLCHEEBRERRO HY KBS h 3 EE&RLTL
%,

Table 313, F&X+RBVTHHOTHME A 4+ v BTR2NCRHBE N 3BT 2% pH OEBRHR
BOHEELZRLIODTH 5, COHEBRRORECESVTRD Shi, a) MRS H i
Lo THHORBMEE A & v BTELITMBRTE 2, b) LhoRMER 1 4 v HER2REEN 2T T, &
ROASHMERR A 4~ LIRS O H ORI IR EREE TEL, COREICL B51EM%:
ERMEE BT B E, pHICL > TN 325 2%, HEERERO pH it L 2EEOE(LEREIZ—F L
TV3, R ORRRRBENIFICB I 2ERBENOR% 45 &, pH= 2.0 OBBBEROR TIC &
BEAMERFEML D PPARE VY, pH=3.00B& I}, EMFERHEMBE X —HKT 2 EMEDS
Nt

(2) Btk pH

% pH OIRERUROM Tic & 5 £ 10 pH 0%{b% Fig. 3 IIRd, BBHENOR Fick s st
&0 pH O LIc >V TIE, 2N, HTROBMICH > THEED pH BE T4 2 @@ 88D
b5, HEMREROREESHEAD pH OZ(LicRIFTHEELR 2 &, R TFROMEE A pH (28
BRI O pH OE Tk TNS K BB EEMBR S0, BERRIER® pH i & » THSAD pH oRD R
BRESERLBIENGH, B, PHICEVEBRBREROKR T TR}, TR S £ TR#tARFD pH 0ZE(Lid
BEALERSOQT, 2RI TROEME & dITEAKD pH b FhicEdblTtni, Tkl T,
BB OEBREROR Fog&R, ##4o pH
RIETFAIIC BaBic D L, pH= 2.0 Ok 80 ! S tsel
M 24, pH=3.0 ORI 8 L T35 &, '

Y
pH OETHREILE 2BMMBR5N B, Zhid, “ ;
R HIMIC 3% O pH Sasuc BT 5 @M & 6.0 f
—HLTWw3, BETaickBOoH 2808EBED T so0f

*ﬁﬁ@ﬁm@ﬁ?t:; bv #a%¢@g§@ Ca?* a0 b\ —

REDFA A G RmE h, &0 pH PP S S S E— ]
DEHECETLTVWAZERZERLTVWE, Thic

LT, tiicE WVEEBERO H SFRIDI 2040 5.0 100 15.0 20.0
WOT, T IREERIER O N & B 4K Flux of Artificial Acid Rain( £ )

? pH OZEAbIZ B O BEEMIER OB TR EE L Fig. 3. pH of Decomposed Granite Soil
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CBWEEZONB, £/, BHEBMIERNO pH 3.0 505 4.0 T 2L, HiTick 210 pH DETF
RNSKBBT LD, PHIZ40 2T LT, MEFO pH S ChBITFicis 3L, o pH DEFIREL
(HBTLBRB, 5K, EpH OBUNORES—EEL &, LRRIZTEBNESIN S,

(3) tAFDOB1 £+ v

BHEBRERORTIC & 5 £ S LOKHBEB A + v BOL(L%E Fig. 41074, & & Lotk v
A+ OZFRG Ca’t, Na*, Mg?*, K" OJic/hNE 83, BTFIC &k 2BRBUB A 4+ > 0oa5BROE(L
KOWTAHBE, HERUNOR TROMMICH > TRITBMER 1 4~ OBERET 4 2 EHsaAD o h
A5, BBA A v OBBIC L > TZOETRMAX BB, Ca?*,Nat,Mg?+ EH~2 &, HiFick 34
AVOREDETRK 140135 BHEH/NSV, Thit, +Ho K 14+ vBIIDEL, %7, K+
1AV REORBENER1D, H ILd > TRBENIES WEZZONBEH O TH B, 27, KR
WO pH OB DV THB L, Na', K A4 vick T3, MEMHERO pH itk 54 4 v BEOCE
b E o Roniauds, Ca?t RUMg?* OFA iR, B4 4+ Y ordid, thiticif SRR OR
TREANTHRIEOERREROR T L 3133 BKREV, THb5, EERIETFOBRIEI »hb 5 F,
FFIC & > THEAZBLPT O Na 1 3 Y OBBER/INS (5, Ca’t, Mgt BEDREEA 4 vic
XL T, P CEEREROR T T, H OBEMSEL /5, Calt BLU Mg?* S5 hic <
VS, WERMBRENIC L BB A A v MEUE ST

Total Soaked

BLLERBKRLTWVWS, HEBUNORTIcL 2 B %@ﬁ?jﬁ.ﬁnffxﬁ
Ca®*, Na*, Mg**, K* 51 # v O &t BOZ{L% % 3.0 % z ; Egé;ggé’
R3&, pH= 2.0 0fEEENFHIZ2¢ pH=300 13 = ——  fr —F -DH=20
BURRMNE 8T T 58, Lhoimums+ 8
YOBEREMICHDOL, oMM AR 9 20\ YN

MO FRIETHK & BEMED pH ORiERIcE  §

FEHTRE BEARTS 5. 2% 0, Hithike it g 0

D pH OFALIE, TXTHHOBEA + v OB i it

KERTZEELON S, % <

BREBRERNORTIC L 3£ & 08 KEHE 1 & § 0.0, *—% s el
vBOEE Fig. 5 KR, WFROBAL 4+ vic Flux of Atificial Acid Rain( £ )
BOTH, TNTNORBUMA AV ITNTKE  Fig 4, Exchandeable Cation in Decomposed
YRS A A v B IR /NS <, BTk Mg? - 1B Granite Soil

AZFVREDDTHRRTH BT EBHD -1, KK
BHBA & v OBE IR R OB Ficfk- <k
FI2EEABRON, i, BTkt
B4 OBEORINIELV, 208, Wi
BUERNOR TIckD, THOBA 4 v A EsEeHRH
Ho HY kR Eh, 20RBINIEBA+ v O—
KB + VI 3D EEL NG,

(4) RHEFOBGS %~
WHRIEH L Cal* 1 4 Y RUBA + vIBE
DOREBOE(L% Fig. 61377, EEBHER O pH

Content of Water-Soluble Cation{meqg/100g)

DWBAILRPbLT, BEROHTOMHTELE S 0'000.0 550 10.0 15‘_0 20.0
KB A Vv ORBRIIAEL LS, BicHBoR Flux of Artificial Acid Rain{ £ )
BROFT TR, HTMcHhRHOBA 4 >0 Fig. 5. Water-Soluble Cation in Decomposed
BESSBICHMT 24, 0%, KTFBomMm: Granite Soil
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H-THBA T Y ORBERBOB(LREYHICEE &
B 5, TOREE, WTIHCREhOBA 4~
BhEEL, fiTk&31:T0BS 4 v EXRDT S
KohTHEBRB OB BET ELS, KEKFD
A4 yOBEIBLTEDTHE, BEROD
pHOEBIc>WTHEZ &, pHM40LIETH 21
BERAENOR T L 2RERT OB 4 v OREERE
B ERTHH, 2OERENEBEFLLI LY, #
BBRYRNO pH 8 40 LI T 0BA I, HFFIHc
B 5 RHEPOBA 2 v ORHEOEIMIZED T
KEV, THRETHCHEBREOHEREROWE
Tick-> T &b Ca?*, Mgt 14>
OEESABITETTIHEL B LTV, 0%
n, #EELSEE LB & v OBRSEEBITEN
DM ICKRELEh, pH=40 288Ic LT, B 4
YOBHBRECHAL L8O T, Fk, —
EROMEBUENEZRT LR, KHKRhOB/ 4
VIBEA/NS KR, BINICIZIT 0 IBET 5,
B3 i mRIEOEERENOK Ficky, 1o
TP A 4 ORI kTBmEhb L
ZEHLTWE,

(5) BRIZEE
BEBYRORTIcL 223 L 0BREEROLE
{t% Fig. TIZRT, ¥ 3 TOBREERIIEER
HRORTicH- T LRT 2RISR SN, R,
KTV 3BREEROMMIZE LV, ZOHEH
2, BEBUHRORTIRED, LHORBS 4 v b
BHREFRPO H wxmsh, ToRBshcBv
& v O—HIKIRMEA A VITiR Y, KEHEA & v
DEERIWI 5D EEZISNB,

4.2 BASER
(1) &Ko pH
BEBREFOREICL st BEo—4
s LoD pH 01k % Fig. 8, 9, 10 iR
T, ToBEoMmMEb S, RBERHN (15
H) kcEHiko pH 3REM % LE-THY, Z0
R IIEERERNO pHIC L > TRNL 5, pH=
5.6 ~ 4.0 OHEEBIENIC X 2 BEOWICE, Rl
BRI EHED pH B—EOREBEHBIKH - T
42 7.0 DfEic s 548, BERBHREOBEMCE -
TEE B 2 BHKO pH OEIMEIRW 2 PH
WET T 3 ABR O3, Wt oREBRER O

Ca* Total
B Cont r i
S 8.0 -e—pH=56 —O—
= —W—pH=50 —C—
[+ 4 —A&—pH=40 —tr—
g ——pH=3.0 —O—
Z 60 —+—pH=20 —3¢— I -
H X 6
8 : X
€ ; -
g 40t S R S
o i
§ — 2
< & 0 5.0 10.0 15.0 20.0

Flux of Artificial Acid Rain( £)

Fig. 6. Cation in Outflow Water From Decom-
posed Granite Soil

0.03
T :
S a
) "
E !
= !
g 7 |
B 001 e e - A
8 | O pH=556
C«.’: - pHos0
= ~tr—pH=4.0
8 , j —o—pH=3.0
g oo —3¢—pH=2.0
w0085 £0 70.0 75.0 0.0

Flux of Artificial Acid Rain( £ )

Fig. 7. Electric Conductivity of Decomposed
Granite Soil

Soaked

— pﬁ=§.6
—{—pH=50
T ——pH=4.0
i ——pH=3.0
! —¥—pH=2.0

8 RaTE:

0 20 40 60 80 100 120 140
Soaking Period(d)

Fig.8. pH of Seepage Water from Decom-
posed Granite Soil
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7.0 ; 8.0 T
5.0 O— —{ } A
- 5.0 W o | £ 7 A o | AU ¥y T S—
I 400 A pih—s 5
a ‘ 4.0 &7
3.0 (5] W
)c’];< ! 3.0 = =
; i
2.0 » Yo i % VIV S
; 20 ’Lﬁf
1.0 L 1.0 | i
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Soaking Period (d) Soaking Period (d)
Fig. 9. pH of Seepage Water from Kanto Fig. 10. pH of Seepage Water from Alluvi-
Loam al Clay

BEOBAR, KREEAMCET 321K pH OBMEREREISI3EL, RECETLLLRLTO
MBS his ¢ K AEANED B, THbb, EEMEROREIC X - TREERERDO H L
DA 4 v LB 3T ET, BHETO H BESBEDOT 51> THRA 4 v ORERRECED,
B pH BE < 55, LinL, LihoOSHEEA 4 v RiclAT, il WiRERER SO H B>
D5, 44 VRBROEEREBICEBICET 20, REVHICR, SREAMICS 2&HBKO pH O
BN 121212 —E OIS 325, ZORTHOBA + v BEORDIC X - TRHKO pH ORIIER ©
BB EEL OGNS, WEHOMERIERIC X 3 RECHA IR, RIHKTOH £, RETHI
HEHOEROREIEEA 4 v HRHsh, H BESKECEDT 5 icfk- TRREABICBY 51RH
WO pH RAEL FRT 2K, BRI 3 THORRMEA £ v EBBOT 2o TRRLIH &R
BRI R TOEL 0, BEAMC ST 28K pH ORI (BB LEEA NS,

(2) BWEH 12~

Fig. 11 BMFOBEICBI 2 N FRRES WAL H 1 4 YVORBBER LI bDTH S, 14~
RERIED > BB &, BERORECLY, THOB/ A v BREKTOH 43 vicZBShEiToN
THEFIREEsSALH A4 v OBMKRECRESEL
Lo, BEKDOH 14+ YBESBOL, BRIEK

Soaked
D.G.Soil KLoam AClay Water

DpHUEKE(BBEELLNS, HITRENTVLS

FHFOH 1 4 v ORERIZTOREHED pH O 10°

B OWELbDTH B, THbL, TOBKR |

BRSO B OROE, 5EVHTHTCRE 3 i
shicH* 4 4 vRESBSnEB4 4+ vRERTE  § 107

ExbN5, H A4 Y ORER~ORERETO I g0

pHoRBERAL, LTFholiesTs, HE®R § 14

RO pH BEVIZE HY O DBRIEIKEV, 14Y  §

SHMEEIBWT, BYFO pH 3B TEEL R4 10° (7 5+

YETHHTLERLTV S, 10° 2060 80 700 120 140
(3) #t&dfkoD pH Soaking Period (d)
SRR OBREIC £ 38 L ofEkD pH OZ1L Fig. 11. Adsorbed H* in Three Soils
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50
Soaked Total Ca® Na' Mg®*  Soaked
D.GSoil Kloam AClay Water Content Content  Content  Content Water
-0 -0O- Q- pH=S6 S |- -9~ @ -@ -pH=20
I Zo- DY o g v S - S ¢« x ¥
—&— ~& - e pH=40 = —t— b redlees ~ & -pH=4.0
9.0 —0— ~O - O pHe30 7 30 —~— 4~ & —& -pH=S0
= =X - X pH=20 g =  —— 4~ pH=S6
— et £
'g
[+] W
........ O B __JZL
T g % ;
a o " e :
§ | —%
§ 1.0 N i =
hnj !
] i S i
—— ; ; g - *' REeptals ST T
3.0 - L € 0.0 i i I i il
0 20 40 60 80 100 120 140 3 ~0 200 40 60 80 100 120 140

Soaking Period (d)

Fig. 12. pH of Specimens

2Fig. 2R, M0 oR2 L, g5ticbuv, £
HHNCEAWE, B K HEAD pH BETL, 4
2 pH= 2.0 R f pH= 3.0 OEEMEFoRBE X,
PHAEFE L TH 2RI E TR TRBOKR
BIE—HLTV3, Bfio -4tk ticBuLT,
REMHCE T O/REO pH 0F(LIZIZ LA L RS
he, 30 HREL tkic, $#E{4&o pH RET G
b, EROBKRIE T, TOMEEIEKETITVWE, ch
B, FxLilTlLE SEEESREL, EHM
KRBENKBAA VBRI HOZBOBA + itk
NTHBHTDLEL, +0 pH ~NOEEREBYER ORIED
BGDIBVWYE, BRI 3BRIcL->TH
BORBHBE 1 &+ v B ShTHEMT 3icohTh
OB RELSENT B EBFHENS, T/, 14
BRI © pH OIE T 14t » THEEUAD pH i3/ ¢
By, FCHETOBAI, EEBYERO pH 28
20 THH5 &, Biftic & 284k pH 3A#UC
ETT5, #absb, LS SitticsuvT
i3, 0 pHLLOBMAOEER, JSEBMAKLD
HBREER O BBH TREVE VL B,

(4) HEAOBA £~
BRERENOREIC X 5 ZEHO L oZBkBR 1 4+
vBOZEL% Fig. 18, 14, 1510577, &b, 5+
LRI, BIRe —almititicksnTd, B8
HEA 4 v OEERIZ Ca’, Na*, Mg?+, K+ OJic
BOTalE&0BHONE, 51 +BEo—2 « b
BELOZFoTcswT, SR+ v &idn
BHLIPRGEL, TEEBFH/IEV, ThiE,

Soaking Period (d)

Fig. 13. Exchangeable Cation in Decom-

Content of Exchangeable Cation(meqg/100g)

posed Granite Soil

Total i Na* Mg®*  Soaked
Content Content Content  Content Water
~O— -8~ @ -—@ -pH=56
-~ - W —WpH=50
8.0 —fr— ke -k~ — & -pH=40
: -—  —4— &  —& -pH=30
= ——  op- =4 -pH=20
!
6.0 |- X0
e il
! ==
4.0 [ $ g
! ;
20 §
_‘.L'_' L IRTIRT]  TTI e U _'
0.0 5 i :
0 20 40 60 80 100 120 140
Soaking Period (d)
Fig. 14. Exchangeable Cation in Kanto
Loam
Toal Ca* Na* Mg" Soaked
Content Content Content  Content Water
O~ —@— @~ —@ -pH=56
—{- - - - -pH=50
30.0 = & L8 SRS
; S —— 4 -1 Bu0
25.0 T YOt } _
O
20.0 | e — -
15.0 \t! ]
100 | -
50 L. .
T w-.-t‘.".i.m""t' ===#
0.0 i i i
0 20 40 60 80 100 120 140
Soaking Period (d)

Content of Exchangeable Cation{meq/100g)

Fig. 15. Exchangeable Cation in Alluvial
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TEBRENETOLNE S iR TAREL, TR FORAOADERESSZVWLHEEZI 6N S,
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