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Table 1 Initial parameters of four solutions

[R5 A B c D
pH 7.000 4.001 7. 000 10. 005

T(C) 17.2 17.2 17.2 17.2
Ca’* (mg/L) 0. 000 40. 005 40. 002 39.997
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Fig. 1 Schematic diagram of experimental device
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Table 2 Mineral of experimental soil samples and

quality percentage content (%)
N . REAKE

W) R4y WG A v Byl Cal DYl
23] 35 30 30 30 30
BHFIA 15 22 25 20 23
VaE 17 21 21 20 20
KA 3 3 2 2 2
7 AT 25 19 18 23 20
H=fr 3 3 2 3 3
TR 2 2 2 2 2
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Table 3 Chemical composition of experimental soil

samples and quality percentage content (%)

—
sy BEER — Bﬁ*“éﬁ b
Si0, 46.29 46. 81 46.74 45.72 46.37
Al, Oy 14.23 14. 38 14. 26 14.21 14.21
TFe, 04 5.54 5.53 5.48 5.47 5.45
MgO 4.29 4.27 4.18 4. 34 4.31
CaO 10. 55 10. 50 10. 86 11. 46 11. 12
Na, O 0.43 0. 39 0. 38 0.37 0.38
K,O0 3.35 3.42 3.41 3.34 3.39
H,0 0.62 1.28 1.36 1.18 1.28
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Table 4 Parameter state of four groups solution after

30 days soaking

BB A B C D
pH 7.710 7.610 7. 600 7. 660

T(C) 17.4 17.2 17.2 17.1
K* (mg/L) 0.391 0.751 0. 486 1. 050
Na* (mg/L) 0.428 0.335 0. 465 0.335
Ca?* (mg/L) 26.720  53.660  54.640 52. 680
Mg®* (mg/L) 3.891 6.373 6. 807 6.227
AP (mg/L) 0. 007 0.176 0. 008 0.135
Fe’* (mg/L) 0.015 0.008 0.013 0.015
Si** (mg/L) 0. 491 0. 885 1. 966 2.162
F~ (mg/L) 0.332 0.236 0.310 0.228
Cl~ (mg/L) 2.98  76.168  74.035 66. 962
802~ (mg/L) 3.039 3.582 3.430 3.501
HCO; (mg/L) 97.632  67.122  73.224 67. 122
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Table 5 Potential geochemical reactions in

the water-soil system

T/EFE i SR HuEkAb2E i
i 5
1 A $i0, +2H,0—H,Si0,
2 HZEA  CaMg(CO5),+2C0, +2H,0—Ca®* + Mg+ +4HCO;
w3 WA CaCO; + CO, + Hy0—Ca?* +2HCO;
4 PG KALSL0,(OH), +H* +2.5H,01. 5ALS,05(OH), +K *
AR B =1¥ ALSi,05(OH), +6H *—2H,Si0, +2A1** + H,0
W6 HKA  2KALS;Oq+2H* +9H,0-A1,Si;04(OH), +2K * +4H,Si0,
T R Fe,04 +6H *—2Fe** +3H,0
o8 AbLE CH,0 +0.5803~ =0.5H* + HCO; +0.5HS ~
9 A CaF—Ca®* +2F -
10 A CaS04+2H,0—Ca®* + 803~ +2H,0
- DU Ca®* +2KX(s)—CaX(s) +2K~*
ER VI Mg®* +2KX(s)—MgX(s) +2K*
w By Ca®* +2NaX(s)—CaX(s) +2Na*
w 4 x Mg>* +2NaX (s)—MgX(s) +2Na *
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Table 6 Results of the inverse modeling and

the reacting dose (mol)

BRI A B c D
CO,(g) 1. 000E-03 7.873E-04  8.250E-04 6. 207E-04
Mz 1.281E-04  2.702E-04 1. 179E-04 2.437E-04
JrifAa 6.493E-04  3.425E-04 2.017E-04 1. 799E-05
IR 1. 370E-07 1. 439E-07 1. 128E-07 1. 370E-07
alefr 3.657E05  5.436E-05  3.244E-05 7.510E-07
A4 9.106E05 4.987E-05 0.000E +00 -6.845E-06
feAly e -1.817E-06  -6.886E-06  -3.229E-05  -3.158E-05
KA 2.381E-05 5. 788E-05 2. 479E-06 2.235E-06
iy 3.850E-06  8.550E-06  0.000E +00 3.302E-05
AT 8. 745E-06 6.202E-06 8. 158E-06 6. 008E-06
EaE 3. 164E-05 3.730E-05 3.572E-05 3. 645E-05
KX -1. 861 E-05 9.210E-06 1. 242E-05 1. 173E-05
NaX 1. 861 E-05 1.458E-05  2.023E-05 1. 457E-05
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Inverse modeling of geochemical behavior of Ca’* in landslide
water-soil interaction system near the Three Gorges Reservoir

LIU Yuan', LIANG He-cheng' ,TANG Zhao-hui’, CAI He-sheng' ,LIU Jia-wei'
(1. School of Environmental Studies,China University of Geosciences, Wuhan 430074 ,China
2. Faculty of Engineering ,China University of Geosciences, Wuhan 430074 ,China)

Abstract; Quantitative and accurate description of the complex geochemical interaction of landslide water —
soil interaction system is particularly important for the research of geochemical interaction of micro scale. In
this study, purple soil samples were collected from the Shiliushubao landslide near the Three Gorges. Ca’*
was selected as the characteristic ions in simulation solutions. Indoor circulatory soil column simulated
experiments were conducted with deionized water and calcium solution with pH =4, 7, and 10 under the
conditions of the flow speed of 20mL/min, indoor temperature of 17 £2 °C , the proportion of soil quality and
solution volume of 1:5. PHREEQCE was used to study the water-soil interaction in the experiment and analyze
the hydrogeochemical behavior of Ca’*. The results show that the existence of Ca’* in the solution restrained
the solution of calcareous cement and the production of clay minerals, enhanced ion-exchange action. The
production of clay minerals and ion-exchange action make soil porosity become small, particles become close
and the landslide gets stable. It is of an important theoretical significance and applicable value for studying
mechanism and process of water-soil geochemical interaction of Shiliushubao landslide.

Key words: Shiliushubao landslide; water-soil chemical interaction; Ca’* ; PHREEQCE ; inverse geochemical

modeling
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