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Laboratory simulation and analysis on the salt migration process of coastal reclaimed land

XU Yi'?, XU Shi guo', LENG Xiang yang', CAO Xiac lei’, XU Xiang zhou'

( 1. Institute of Water Environment Research, DUT, Dalian 116024, China;

2. Shenyang Academy of Environmental Sciences,Shenyang 110016, China)
Abstract: In the semt humid climate, the surface soil of coastal reclaimed land is faced with a complicated salinization problem.
To investigate the formation mechanism of saline soil in coastal reclaimed land, w e studied the salt migration process under the
joint action of phreatic evaporation and lateral interflow. The results showed that the initial salt type in the surface soil is
CaSOy, and it gradually transitions to CaCl, and NaCl in the salt accumulation process. Under the action of terrestrial seepage,
a stable wetting front moves to the coast while the water table rises. The area above the free water surface is in a salt accumula
tion state, with CaCl, and MgSO4 as primary salt types. The area below the free water surface is in a state of desalination, with
CaCl, and NaCl as primary salt types. W ater and salt movement will change the pH value of the soil environment. The pH value
will first increase and then decline as the salt content increases. Under the condition of terrestrial groundwater recharge, the
salinization prevention and control work in coastal reclaimed land should focus on areas with underground water barriers or
densely distributed building foundations.
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Fig. 1 Appara]lus for soil water and salt migration simulation test
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Tab.1 Physical properties of compacted fill soil in the soil bin
15 LB SRR BE T

o E R ) R — :
(@ enid) (%) (%) (%) /(cm*s) g kL 4 b Hh i RS BR A

WA 1,77 35.4 7.821.13.68x 103 143 11.1 46 30.3 39.7
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Tab.2 Chemical properties of test soil and water

B# BFIRIE (g kg!)

Byl pH

g kg V) HCO,™ Cl- SO% Ca® Mg?* Na+ K+

K 8.09 0.53 0.02 0.13 0.02 0.04 0.02 0.25 0.04

#EK 7.33 29.77  0.03 16.64 0.22 0.37 1.20 10.21 1.10

WA 7.46 1.07 0.03 0.05 0.18 0.59 0.09 0.13 0.01
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Fig.2 Variation of soil moisture and conductivity during the phreatic evaporation period
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Tab.3 Soil moisture, salt content, and pH at the end of evaporation period
. . REAKE Bt BTIE (g0 ke'h)
J=C VA =Y 72 pH ]
(%) g k&) geos- cl- S0F Ca2* M g2+ Na K+
*IZ 15.9 6.85 4.01 0.03 1.10 0.17 2.37 0.23 0.09 0.03
V= 16.7 7.17 1.52 0.03 0.43 0.08 0.75 0. 10 0.11 0.02
A iz 16.6 7.26 1.76 0.02 0. 47 0. 06 0.77 0.10 0.31 0.02
T2 18. 1 7.34 2.22 0.03 0.53 0.09 0.77 0.10 0. 69 0.02
K 21.7 7.45 2.76 0.03 0.58 0.11 0. 64 0.15 1.24 0.02
*IZ 14. 8 7.16 6.54 0.03 0. 94 0. 36 4.61 0. 42 0. 14 0.03
Wz 16.6 7.42 1.43 0.03 0.43 0.10 0. 69 0.08 0.08 0.02
B = 16.1 7.43 1.51 0.03 0.34 0.08 0.75 0.08 0.22 0.02
T2 16.7 7.43 1.67 0.03 0. 44 0.10 0. 64 0.10 0.33 0.02
JR 19.0 7.49 2.57 0.03 0. 60 0.09 0. 64 0.15 1.05 0.01
xz 14. 4 7.40 6. 82 0.03 1.45 0.27 3.95 0. 44 0.53 0.16
Wz 16.2 7.41 2.30 0.03 0.75 0.10 1.09 0.11 0.19 0.03
C = 16.4 7.41 2.22 0.03 0.56 0. 10 0.96 0.15 0.41 0.02
TE 16.9 7.47 2.44 0.03 0. 54 0.10 0. 83 0.13 0.79 0.02
J&JZ 21.2 7.47 2.91 0.03 0.55 0.10 0. 83 0.15 1.24 0.02
xz 15.6 7.30 7.07 0.03 1.21 0. 30 4.19 0. 54 0. 69 0.12
WZ 16.7 7.39 2.60 0.03 0. 50 0.12 1.28 0.08 0.57 0.02
D )z 17.5 7.42 2.73 0.03 0.48 0.13 1.12 0. 10 0. 85 0.02
TE 19.0 7.39 3.05 0.03 0.51 0. 14 1.12 0.15 1.08 0.02
&2 20. 1 7.47 3.34 0.03 0.53 0.12 1.01 0.11 1.52 0.02
Kz 16.0 7.43 8.76 0. 04 1.41 0.01 4.91 0.99 1.30 0.10
)z 16.7 7.54 3.26 0.04 0. 63 0.12 0. 56 0.59 1.30 0.03
E )z 18.2 7. 60 3.16 0.04 0.56 0.12 0.21 0.37 1.83 0.02
N 18.9 7. 66 3.46 0. 04 0.57 0.12 0.32 0.18 2.22 0.02
&2 23.7 7.67 4.55 0. 04 0. 80 0.11 0.48 0.23 2.69 0. 20
3 N

Fig.3 Variation of soil salt content, salt supply, and desalination velocity
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Fig. 4 Variation of water content and conductivity of

surface soll (point E) during the seepage process
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CI” WA, E fER 2K B UK IR ISR 2 4 ¢/ kg
IR R CI S50 0 6~ Q 8 gof kg, W AKME 2
TR, N 0.5 g/kg Kidi . JRZRIRAM RZ K
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BRI CT BKIEAE 0. 2 o/ kg LA o & T4 /KN
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Tab.4 Soil moisture, salt content, and pH at the end of seepage period

b g e REIKE ik BTIRIE (g0 kg!)
=¥ vA JEAL ‘ pH i
(%) I(g* ke")  geos- cl- S0F Ca+ Mg2+ Na* K+
)z 29.8 7.54 1.71 0. 04 1.05 0. 06 0.37 0. 07 0.09 0.03
WZ 27.8 7.72 0.93 0. 04 0.57 0. 06 0.16 0.03 0. 06 0. 01
A 2 29.2 7. 69 0.91 0. 04 0.59 0. 04 0.13 0.02 0.08 0.01
N 30.3 7.72 1.19 0. 04 0. 83 0. 06 0.08 0.03 0. 14 0.01
&2 24.8 7.75 1.33 0. 04 0.48 0. 06 0.13 0.02 0. 60 0.01
Kz 25.9 7.37 2.05 0. 04 0. 65 0.19 0.99 0.11 0. 06 0.02
)z 26. 1 7. 64 1.18 0. 04 0. 85 0.05 0.13 0.07 0.03 0.01
B = 29.5 7.71 1.13 0. 04 0. 82 0. 04 0.11 0.02 0.09 0.01
N 29.5 8.09 1.14 0. 04 0. 74 0. 04 0.08 0.02 0.21 0.01
JK )z 35. 4 8.24 1.13 0. 04 0. 44 0. 06 0. 05 0.03 0. 50 0. 01
x2 24.3 7.15 5.22 0.03 1.05 0.23 1.15 2.49 0.21 0.07
)z 25.8 7.45 0.97 0. 04 0.52 0.08 0.21 0.02 0.09 0.02
C b 30. 1 7.67 1.37 0. 04 0.71 0. 04 0.11 0.02 0.42 0.03
= 30.7 8.02 1.27 0. 05 0.76 0. 06 0. 05 0.03 0.31 0.01
&2 24.6 7.53 1.77 0.03 0.43 0.08 0.08 0.16 0.97 0.02
B 24.2 7.21 11. 63 0.03 1.67 0.28 8.29 0. 44 0. 81 0.11
)z 26.6 7.28 2.48 0. 04 0.70 0.09 1.23 0.13 0.28 0.02
D G 44,7 7.43 1.45 0. 04 0.55 0.08 0. 51 0. 00 0.26 0.02
Tz 28.3 7.76 1.27 0.05 0.74 0.02 0.03 0.07 0.36 0.01
&2 24.2 7. 46 2.63 0.03 0.58 0.11 0.13 0.31 1.45 0.02
= 20.3 7.22 15.92 0. 04 2.48 0. 46 5.92 4.28 2.61 0.12
)z 24.7 7.35 4.39 0. 04 0. 69 0.19 1.47 0.20 1.79 0.02
E G 27.1 7.32 2.86 0. 04 0. 69 0.08 0. 85 0.15 1. 04 0.02
T 29.5 7.78 1.55 0.04 0. 65 0. 04 0.13 0.03 0. 63 0.02
K 26.5 7.70 2.34 0. 04 0. 54 0. 04 0.16 0.10 1.44 0.02
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Fig.5 Relationships between soil

moisture and conductivity or salt content
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Fig. 6 Relationship between soil pH and salt content
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