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Fig. 1 Location of Shiliushubao land slides
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Fig. 2 Schematic diagram of laboratory experiments

R EKRBIRAL AR
Table 1 ~ Chemical compositions of synthetic surface water
mg/L

EIELA) e EELA) g1

pH 7.49 K~* 2.26

Cl™ 18.41 Na” 10. 09
SO;~ 37.74 Ca’" 38.92
HCO; 110. 02 Mg’* 8.00
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Fig. 3 Variations of chemical composition contents

of red soil in SS and SD processes



%33

S IR AL)Z AR A KSR K A AR RS 447

AT Y AR, 1A SRR BT XA BE AR 5
HACSAVER OB E RSB 0795 AL O, F22AY
TR Y, HE R R K Y
e, WARPE R BEAR; KO & i 22 S e pr A
AP O, ARG R, AR AN
B 1S R B 2 7 212 A FL B b e A DR R
LS, SRR R R B S
2 WS YRR T 1L 5%, K AT
Ve Je AP BE N T 5% o SR, YR iARAL
FIHIKGSRER, SER I 0 JE B YA BERE K T HE
Wik, Zid—ik - Kok B)s, mickidkd
Si0,, ALO;, K,0 & 3% EJbe KM EAE
At FErf, AR B 5 AL O AN TR Y Fe, O,
P K5 Fey O 000 35 s i BT

(2) Ca, Mg &1k, K - KRS,
LA CaO & i B FEAK, MgO 35 & W Rl % A%
(3) . CaO EZWAF T BRIR+H 0 1 4 05 fi 47 A1l
Hz i, KR, X0 % A 5 A
Bl Ca®*, Skt fErh Ca " gHE AR, B
e, Hok - oK RIS A CaO oY & R

FWEAR (K3) o IOy qe 1 itk - 2k
IR RIRRAR 5% , L R0UE T J5 41 7 i
TERI R (R 2) o MgO FEZMAF T4 e 41 Al H
i, G FE BT LURER LR T MgO 195
AR, HE SRR S EOLE BT,
MgO & BB E B o A S £
(3) HAt plior & A8k ik - KoK Ja
Na,0.P,05 1 TiO, [1°F-¥35 WSROI i, MnO [
P E R AL (E 3) o o T X L8 h 27 il 1Y
FREARACPFEAR( <1% ) MERL R A K - 2Rk
AR AR . IR - oK R, T
PRLZK IS 1] SR AR I TR, PR (A v 285 5 7K Y 5
BTG (& 3) o NGO T LOL i35 iy D i,
LAY B AU LR -0 YA
SRR E R KA, S R R TR PR, A
BLTORR fil o 25 JR R ZU 38 5, 11 583 A ] i
45, BRI 5 I AR, AR A PR Y
PRI, A7 AL 5T U w24 S 0 6 i A 07 1] i 445 1
Mo Gk - KoK R )G, LOT & i W AR, I
7~ A R AVBORE ] 12 $ A RS 32 B B 25500

R2 IHUENTYRIREE

Table 2 Chemical and mineral compositions and contents of soil samples wy/ %
W HE A K - JoKiE R T B IR - Rk FH{E
AIE 1R 2 K 3 I 1 2K 3 AIE 1R 2% 3
Sio, 35.58  45.85  45.36  45.79 46.29  45.20  46.70  46.38 40.94  45.53  46.03  46.09
ALL0, 11,53 14.21 1472 14.18 14.23 1497  14.34  15.63 12.88  14.59  14.53  14.91
Fe,0, 4.45 5.50 5.91 5.37 5.54 5.93 5.57 6. 04 5.00 5.72 5.74 5.71
MgO 4.33 4.22 3.44 4.06 4.24 3.44 4.20 3.40 4.29 3.83 3.82 3.73
Ca0 19.35  11.23 1141 1111 10.51  11.40  10.70  10.34 1493 1132 11.06  10.73
Na, 0 0.22 0.37 0.35 0.38 0. 43 0.35 0.39 0.34 0.33 0. 36 0.37 0. 36
K,0 2. 60 3.34 3.52 3.24 3.35 3.46 3.31 3.56 2.98 3.40 3.42 3.40
TiO, 0. 46 0. 59 0. 59 0. 58 0. 60 0. 60 0. 60 0. 60 0.53 0. 60 0. 60 0. 59
P, 0, 0.12 0.16 0.17 0. 14 0.14 0. 18 0. 16 0. 15 0.13 0.17 0.17 0.15
MnO 0.07 0.07 0.07 0. 06 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
H,0 0.82 0.70 1.06 1.72 0. 62 0.94 0. 66 0. 82 0.72 0. 82 0. 86 1.27
Lol 21,26  14.46  14.36  15.20 1420 14.36  13.94  13.50 17.73  14.41  14.15  14.35
Sle 25 35 35 35 35 35 35 25 30.0 35.0 35.0 30.0
il 15 20 25 15 15 20 25 20 15.0 20.0 25.0 17.5
AT 10 0 0 0 25 0 0 0 17.5 0.0 0.0 0.0
Fex s 15 19 16 23 17 16 16 25 16.0 17.5 16.0 24.0
K 2 2 2 3 3 2 2 3 2.5 2.0 2.0 3.0
I 30 20 20 20 25 25 20 20 27.5 22.5 20.0 20.0
HaA 0 2 0 2 3 0 0 0 1.5 1.0 0.0 1.0
TR 3 2 2 2 2 2 2 2 2.5 2.0 2.0 2.0
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Fig. 4 Variations of anion and cation concentrations of aqueous solutions in SS and SD processes
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Table 3 Chemical reactions between red soil and aqueous solution in SS and SD processes
S| SR 2 S AG,/(k]/mol)

i o 1. Si0, +2H,0—H, Si0, 17. 20

iy yig 241 2. CaCO, +CO, + H,0—Ca’* +2HCO, ~ 24.56

i e 3. ALSL,0, (OH), +6H* 2H,Si0, +2A1" +H,0 562.30
v s BRI 4. KALSi,0,,(OH), +H' +2.5H,01. 5A1,5i,0,(OH), +K' 722.20
g KA 5. KAISi, 0, + CO, +5. 5H,00. 5AL,Si,0,(OH), + K" +2H,Si0, + HCO; 100. 32

i e 6. NaAlISi, 0, +CO, +5. 5H,00. 5ALSi,0, (OH), + Na* +2H,Si0, + HCO; 81.87

i Sl 7. CaMg(CO,), +2C0, +2H,0—Ca’* + Mg>* +4HCO; 53.56

iy R 8. Fe,0, +6H ™ —2Fe’* +3H,0 10. 10

iy 9. Ca’* +2KX(s)—CaX(s) +2K* -11.46
BT o - 10. Mg?* +2KX(s)—MgX(s) +2K* ~110.20
e iy e 11. Ca** +2NaX(s)—CaX(s) +2Na* 29.76

i 12. Mg*" +2NaX(s) —>MgX(s) +2Na" -69. 00
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Table 4 Thermodynamic simulation results of water-soil chemical interactions
ss-sD X/ X/ X/ X/ Xo X/ X,/ X,/ X,/ X/ X,/ X,/
/W mol mol mol mol mol mol mol 10 ?mol 10 *mol mol 10 "mol  mol
1 0 4.115 0 0 0 0 4.768 3.87 0 -5.2 1.210  0.335
2 0 4.154 0 0 0 0 4.768 44.8 0 -18 1.155  0.254
3 0 4.539 0 0 0 0 4.768 9.38 0 -6.5 1.035 0.535
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Study on chemical reactions during red soil soaked
and dehydrated processes in Three Gorges Reservoir area

PENG San-xi'®, SHAN Hui-mei’**, LIANG He-cheng', CAI He-sheng', LI Yi-lian'
(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China; 2. a. Guangxi Key Labo-
ratory of Environmental Pollution Control Theory and Technology; b. College of Earth Sciences; c. Collaborative Innova-
tion Center for Water Pollution Control and Water Safety in Karst Area, Guilin University of Technology, Guilin 541004,
China)

Abstract; In the Three Gorges Reservoir area, red soil is widely distributed and its stability is significantly in-
fluenced by fluctuation of river water level. Complicated chemical reactions between water and red soil are the
key factors caused changes of soil structure and mechanical property. In this study, red soil samples were col-
lected from the Shiliushubao landslides of the Three Gorges Reservoir area. They were repeatedly soaked by wa-
ter and dehydrated for three times. In these processes, water samples were collected for analysis of conventional
anionic and cationic contents, and soil samples were collected for analysis of mineral and chemical compositions
and contents. Thermodynamic models were then established to identify the critical chemical reactions of red soil
and water. Results show that in the soil soaked (SS) and soil dehydrated (SD) processes, the major chemical
reaction is calcite dissolution and will be enhanced with the increased SS and SD processes. Then follows the
cation exchange reaction, mainly including of Ca’* and Mg’ exchanged Na " from red soil, K" exchanged Mg’
from red soil, in which, Ca®* and Na*will be weakened with the increased SS and SD processes.
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