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Effects of Surfactants on the Characteristic of Soil Capillary Water Rising

WANG Xing-zhao, LI Ying-jie, HU Jing et al
Technology, Kunming, Yunnan 650500)

Abstract
ly SDS, TW 40, TW 80 which were extensively used in remediation of contaminated soils on the capillary water rising height,rate and moisture
content in soil were studied. [ Result ] Addition of surfactant decreased the height of capillary water in soil, and the capillary water rise of the
three surfactants in soil at one time of the critical micelle concentration (CMC) decreased by 13.6 %, 22.1 %, 27.9 % respectively and the rise

(Faculty of Environmental Science and Technology, Kunming University of Science and

[ Objective | To evaluate the effects of surfactants on soil physical and chemical properties. [ Method ] Effects of three surfactants, name-

height could be quantitatively predicted by power function. The study also found that the capillary rise rate and water content of soil decreased
with the increase of surfactants concentration, and the decreased extent was bigger before CMC. With the increase of surfactant concentration the
effect tended to stable.[ Conclusion ] The study has significance to understand the composite system of surfactant-soil and accurately design the re-

mediation technologies of contaminated soil.
Key words Soil; Surfactants;Capillary water rise ; Moisture content
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Table 1 The physical and chemical properties of SDS, TW40 and TW80
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Molecular formula
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s e o 3 2
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Fig.1 Relationship between capillary water rising height and time
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Fig.2 Relationship between surfactant concentration and capillary water rising height
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Table 3 Fitting parameters of three surfactants solution capillary wa-

ter rise with time
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Table 4 The relationship between capillary water rising velocity and time of SDS solution
it [] #R Rate// cm/h
Time //h 0 CMC 0.50 CMC 1.00 CMC 1.50 CMC 2.00 CMC
0.17 11.210 0 10.420 0 9.689 0 9.905 0 7.998 0
0.50 4.634 0 4.3770 4.1210 3.9050 34310
1.00 2.6550 2.5320 2.403 0 2283 0 2.012 0
2.00 1.521 0 1.465 0 1.401 0 33430 1.179 0
5.00 0.728 1 0.710 4 0.686 9 0.662 2 0.582 3
10.00 0.417 1 0.410 9 0.400 6 0.388 3 0.341 4
17.00 0.272 2 0.270 3 0.265 1 0.258 0 0.226 9
26.00 0.193 5 0.193 2 0.190 5 0.186 0 0.163 5
37.00 0.1457 0.146 2 0.144 7 0.141 7 0.124 6
50.00 0.114 4 0.1153 0.114 5 0.112 4 0.010 0
&5 TW 40 EHK EFEESHEHX R
Table 5 The relationship between capillary water rising velocity and time of TW 40 solution
5[] R Rate//cm/h
Time //h 0.33 CMC 0.67 CMC 1.00 CMC 1.30 CMC 1.67 CMC
0.17 9.725 7 9.124 0 8.944 0 8.776 0 8.604 0
0.50 3.478 6 3.768 0 37110 3.656 0 3.603 0
15.00 2.303 0 2.1570 2.1310 2.104 0 2.081 0
25.00 1.524 7 1.234 0 1.223 0 1.211 0 1.201 0
55.00 0.883 9 0.590 4 0.587 2 0.583 3 0.581 1
105.00 0.585 2 0.3379 0.337 1 0.3357 03355
175.00 0.426 8 0.220 4 0.220 4 0.219 9 0.220 3
265.00 0.331 4 0.156 6 0.156 9 0.156 7 0.157 4
375.00 0.268 7 0.117 9 0.118 3 0.118 3 0.119 0
505.00 0.224 6 0.092 5 0.092 9 0.093 1 0.093 7
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Table 6 The relationship between capillary water rising velocity and time of TW80 solution

5[] R Rate// cm/h
Time //h 0.33 CMC 0.67 CMC 1.00 CMC 1.30 CMC 1.67 CMC
0.17 9.452 0 8.734 0 8.453 0 8.331 0 8.206 0
0.50 34170 3.586 0 34730 34770 3.469 0
1.00 2.262 4 2.0450 1.9820 2.003 0 2.0150
2.00 1.498 0 1.166 0 1.131 0 1.154 0 1.171 0
5.00 0.868 3 0.5550 0.5390 0.557 0 0.570 8
10.00 0.574 9 0.316 5 0.307 4 0.320 9 0.331 6
17.00 0.419 2 0.205 9 0.200 1 0.210 4 0.218 8
26.00 0.325 6 0.1459 0.141 9 0.150 1 0.156 8
37.00 0.263 9 0.109 6 0.106 6 0.113 4 0.118 9
50.00 0.220 6 0.085 9 0.083 6 0.089 2 0.093 9
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Fig.3 Relationship between the capillary water rising height of three kinds of surfactant and moisture content
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