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Salinity Change and Its Impact on Heavy Metals During Beach Soil Leaching

and Desalination
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Abstract: The salinity ion in soil pore water and the heavy metal content in soil as well as the heavy metal speciation were investigated
in various stages of desalination during an experiment of leaching beach soil. Results show that salinity ion including Na* ,K* ,Mg*" ,
Ca™ ,Cl™ and SO;” decreased by 80.3% ,73. 5% ,86. 6% ,90% ,81. 8% ,98.2% respectively compared to pre-leaching. The amount
of total salt decreased by 81. 6% . However, the main chemical compound in pore water was NaCl throughout the leaching experiment.
The pH value of pore water increased with leaching time. Besides, the reductions of heavy metals after leaching were: Cd 26. 6% ,Ph
22.8% ,Cu 16.9% ,Cr 7.9% ,Zn 9. 1% . The concentrations of Pb,Cr,Cu,Zn and Cd in carbonate bound form decreased by 77. 8% ,
61.7% ,68.4% ,67.1% and 7. 1% respectively. The contents of Cd and Pb bound to Fe-Mn oxide decreased by 49.1% , 23.5%
respectively. The different mobility of salinity ions in the pore water resulted in the proportion change of each ion. Meanwhile the Eh
value of the soil changed in the leaching process. All these factors resulted in the change of heavy metal speciation and the removal of
heavy metals in the soil.
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: 8000 pS-em ™! Mg | Ca™  Cl™, SOy
1), 7000 uS-cm ™' ( 2). 6000 wS-cm ' ( 80.3% . 73.5% . 90% . 86.6% . 81.8% .
- -
3). 5000 pS-em ™' ( 4).4000 pS+cm™' 98.2% ; CO5 \HCO, ,
5). 3000 pdS-cmfl( 6). 2000 va-cmfl R 31016.8 mg-L_1
7). 1000 pS-cm ™' ( 8), 3 8 5714.7 mg-L7',
1~8, 65 ~224 d, 81.6%. , ,
77 ~342 mm. ,
1 (0 ~65 cm )/mg-L~!
Table 1  Salinity ion composition and the changes of salinity contents in the pore water(0-65 c¢m average value)/mg-L !
Na* K* Mg> Ca** cl- Co3” HCO; S03~ pH
8537.7 547.0 1081.6 93.2 17 093.8 0.0 109. 8 3553.7 31016.8 7.71
1 5746.5 326.8 406. 3 63.9 9691.3 30.7 303.7 1273.2 17 842.2 8. 46
2 4322.7 327.4 410.3 10. 8 9009.9 39.0 329.4 527.9 14977. 4 8.61
3 4053.4 311.5 386. 4 10. 1 8251.0 47.0 308.7 646. 5 14014.6 8.71
4 3459.5 261.4 263.7 15.6 6990.9 55.6 339.6 515.9 11902.2 8.79
5 3151.4 256. 1 287.1 3.9 6455.0 61.3 397. 8 407.0 11019.7 8.85
6 2994.3 235.8 259. 8 3.6 6244.6 69.4 484. 6 150. 3 10442.3 8.74
7 2220.9 175.5 180. 4 3.5 4605. 4 108. 4 536.5 69.2 7899.7 9.03
8 1685.3 145.2 144. 4 8.5 3104.9 92.6 471.7 62.2 5714.7 8. 81
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Table 2 Changes of the each salinity ion proportion in the pore water of the soil(0-65 cm average value)/%
Na * K* Mg Ca®* al- Cco%” HCO; S0
27.5 1.8 3.5 0.3 55.1 0.0 0.4 11.5 100.0
1 32.2 1.8 2.3 0.4 54.3 0.2 1.7 7.1 100. 0
2 28.9 2.2 2.7 0.1 60.2 0.3 2.2 3.5 100. 0
3 28.9 2.2 2.8 0.1 58.9 0.3 2.2 4.6 100. 0
4 29.1 2.2 2.2 0.1 58.7 0.5 2.9 4.3 100. 0
5 28.6 2.3 2.6 0.0 58.6 0.6 3.6 3.7 100. 0
6 28.7 2.3 2.5 0.0 59.8 0.7 4.6 1.4 100. 0
7 28.1 2.2 2.3 0.0 58.3 1.4 6.8 0.9 100. 0
8 29.5 2.5 2.5 0.1 54.3 1.6 8.3 1.1 100. 0
2.3 R Cd Pb ,Cr  Zn
’
A ’
b ’
. 3 , Cd. Cd. Pb, Zn 38.5% ., 63.4% .
Pb.Cr.Cu.Zn 69.7% , N
3 /mg-kg ™!
Table 3 Contents of heavy metal fraction in the soil before and after leaching/mg-kg ™"
/%
cd 0.301 0.028 0.293 0.318 0.397 1.337 93.5
0.185 0. 026 0. 149 0.234 0. 388 0.982 91.4
- 6.713 9.94 25.14 11.02 25.06 77.88 97.5
2.458 2.21 19.22 10. 67 25.58 60. 13 111.8
C 0 2.69 12.49 6.73 55.25 77.16 95.9
' 0 1.03 11.13 5.87 53.08 71.1 98.5
C 0. 345 3.95 12.51 21.44 30.7 68.94 92.3
! 0.421 1.25 11.73 16.93 26. 98 57.31 87.1
. 2.328 11.99 78.13 21. 66 124.94 239.05 95.4
" 0. 705 3.94 67.8 21.09 123.72 217.25 102.5
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