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Abstract

In acid sulfate soils, the material which causes heavy acidity is sulfate ; mainly pyrite (FeS,),
produced from the sediments in the sea that contain a lot of organic matter and sulphuric acid and
subjected to heavy reductive conditions. In the process of sulphuric acid production, particular-
These

bacteria (Thiobacillus ferrooxidans and Thiobacillus thiooxidans) contribute a major role as cata-

ly in the primary acidity stage, chemical acidity and bacterial acidity act together.
lysts. The purpose of this study is to investigate the relationship between the acidification
process and the temperature and water content conditions through an incubation experimenta-
tion. Results are listed as follows :

(i) In 10-50°C temperature conditions, the soil was acidified more strongly at high tempera-
ture by chemical oxidation accompanied by high evaporation rate. The acidification was
stopped when the quantity of evaporation became lower than the level of soil moisture.

(ii) When keeping the water condition with almost no evaporation, the speed of acidification
is slow but continuous. At 30°C and at around —31.0kPa, the acidity is extremely strong.

The above results show that the speed of evaporation influences the acidification process and
microstructure of the soil matrix. Drying is also an important factor that influences acidity due
to bacterial activity.
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Table 1 Fundamental physical and chemical
properties of sample soils
oD SICL Chi %14 10%)
THFHEE (Mg/m»? 2.68
MRS LL (kg/kg) 1.20
BPEIRA PL (kg/kg) 0.48
IHERR A SL (kg/kg) 0.33
AR Ip 0.72
R LE R AY 7.21
pH (H,0) 7.36
pH (H,0,) 2.45
EC (mS/cm) 10.32
NA T4 P EHER (wt.%) 1.20
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2T, Da; TIEFRMAVEE, pHu ; TEIERIGEIRIT
WCHIE S M 7ok pH B, pHow ; TEIRESE IR A I 1IE
SNt pH O K E[A) 3@k U iG o 7o 5 pH i, d ;
pH OIE MMEG 2 HH LG 5 £ TOHKMTH 3, D
e, R0 ER2.2.2 1 bW, I Tl iE
pH OIE FEA/NS {, d DEIC Da WAL ELsH
f2 T &S, pHIZD W TIEHIEAE M & D Z%H50.1 LU
WNTHAURIEIORIEMZE pHan & U, HillolE TOHE
d & LTEHLE,

Da fEid, 10CKXTHRHIKL, SiRXIEEmWERI
Hoteo TOHT, 35°CKIBMENEITEL, MAEDN
LATEFTH » 72 T & 2RE L TV,

pH &K w DBIRIZN-3 IR LI TH -7 ¥
MWD w=3.00kg/kg 7 5 1.80 kg/kg DEIFHIZFH 1F 27
AR TR, 2ToREXITBLWT pH A ERL, ki
Mo E—72 (pH 8.12~8.33) % & b K M - 72,

— {E:RR (10~30°C)
----- R (35~50°C)
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—— 00
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Fig.1 Changes in pH under different tempe-

rature in drying condition.
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Fig. 4 soil moisture curve of sample soils.

5%, T ORGSR (X4 2URTEKE 0.20
kg/kg D= b Y w7 EF v v v d, ERICTEL
feliEO< MY v 7 RT vy e VI B LISV
(7.5, 1992) 35, —98.1kPa (pF 3.0) LI ED{EEK
A TRk =@ b Th 20T, At ok ki
MEPlsgs &L,

3.3 —ERNEMTICHE Y 3R & HiERE Lo

%

pH OREEEAL % K-5 1T/R L 7o @il 50°C X DA
X (K-5 (a), B&Ev) TId, KOO ERITED S
FRERED pH O MR %2R L7, T, 30C - 0. 50
kg/kg - BEX (X-5 (b), FEHE, A) 1TV MEAR
TH, pHH 5L Eo#EHTcEZLL TWic, —7, R
X (-5 (a), W, HILKE) T, pH O LIRS
iz & > T—ETIEMH L, 1.20kg/kg XD pH O& Mg
BN <, fhokasethcid 50°C HEX & [EREE O
pH K MEE) A 7/R LT,

HHO330CKX (-5 (b)) oFEKX (EK, L&)
T3, pH OIE NEEZ, #EWIEIC 1.20,0.50,0.15kg/kg
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AT RE S BAEY O — I 12 AE B SR 1T K D R D AR A
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Fig. 5 Changes in pH on three levels of water content.
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Fig. 8 Types of soil acidification in different temperature.
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Fig. 9 Types of habitat of bacteria in different water content.
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F 7, 30°C - HEE - 0.15 kg/kg X3, 30°ClcHBF 3
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IR 78 5k & U Tl 22 ATREEDSE W,

WECED Da A5 E, R - 1.20kg/kg KicHB W
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Dasyc < Dasyc DR TH - 72 (X-6), T, EESH:
LIRDGAEDT T A3 5 T & THEYIDSEIITIET TS
D, pHOKRTZHLEHES T LI EERLTVS,
COMEYOEBSIERLIc oW, FE (1968) 13,
[T P R R 16 1 B8 o> T AE IR L, B4 75K 4y - TR
B EQOREFThnEFE L Ev] LiliNTB D,
AW, Koy - BECBAL TN E T 2458 &
1o te THEOEMALA H = X 22 B 2K 0=
1.20kg/kg (—31.0kPa) (&, MEMICX L CEELZELK
EZRF-oTWwWbEW0VWZ 5,

4.3 EERTRICB U A TR E IS 2 %
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AT, BEYOE EIIKDEIITKE {EBEZ
75 ENTERES NI, BILS (1992) 1F, BRMEMEE
tiEowBBERIcBWT, D7 &b pF 3.0 (—981

xR-2 EEMEE MR
Table 2 Size of micropore and bacteria

MR Sl pF £l gm FHER R
m) (kPa)
0.03 5.0 —9,810.0
0.09 4.5 —3,102.2
0.30 4.0 —981.0
0.50 FEXES
0.95 3.5 —310.2
1.00 E&
1.19 3.4
1.50 3.3
1.80 3.2 —155.5
2.38 3.1
3.00 3.0 —98.1
9.49 2.5 —31.0

) HHE ; $EFR(LHE (Thiobacillus ferrooxidans)
MR LB (Thiobacillus thiooxidans)

kPa) OBk ME (FEKIAEE TMAMIRRLS
s L 2 WPl EOKEK R T i L R LA E (R T
ZNDOHTHENIEOBLPHETTT S LR LT, ARET
B AR LS 5l 2 B 13005 O &K AR
(—31.0kPa) T#E» 5N, TOIIKMREDER,
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Fig. 10 Water thickness and bacterial motility.
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fELTWwa 2 EidFEpcEZ 5N % (Takahashi and
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by, A A v RKDITH B YRR LR &
<, KOG OZEPHE O RS & L <o
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