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Optimization of Technological Conditions for Remediation of Heavy Metal Contaminated Soil by Rhamnolipid
Washing
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Abstract: Rhamnolipid biosurfactant has showed to be effective in removing heavy metals from soils. Here a study was initiated to optimize
pH, temperature and washing time for removal of heavy metals and arsenic by rhamnolipid from contaminated soil collected from a smeltery
in Hunan. At solution pH 2, the extraction of Zn, Cd, and As was the greatest, which was 397, 30, and 21 mg*kg™', respectively. However,
the washing rates of Cu increased with increasing pH values. At the temperature of 40 °C, the maximum elution for Cd, Zn, Cu, and As was
obtained, which was 36, 438, 33, and 29 mg* kg™, respectively, whereas the highest leaching concentration of Ph(54 mg+kg™) was obtained
at 30 °C. Three successive washing cycles with the mixture solutions of rahmnolipid and HCI were shown to remove 23.10% of Ph, 53.78%
of Cd, 44.74% of Zn, 63.19% of Cu, and 34.37% of As. Successive washing resulted in significant declines in acid extractable, oxides bound
and organic bound heavy metals, while in residual and oxides bound arsenic. The present results could provide a technical guidance for re—
mediation of heavy metal contaminated soils by rthamnolipid washing.
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Table 1 Physical and chemical properties of used soil

ZH Hfl L
Ph 369611 mg-kg!
cd 23516 mg kg
Zn 925369 mg kg™
Cu 122124 mg kg™
As 556+37 mg kg™

BRI 61.6 g kg

CEC 15.7 cmol kg™
pH 6.65
A 1.8 g kg
B 1.1 g kg
L 10.5 g'kg!
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Figure 1 Effect of pH on leaching of heavy metals from

contaminated soil by washing
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Figure 2 Effect of temperature on leaching of heavy metals from

contaminated soil by washing
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Table 3 Concentrations and efficiencies of heavy metals leached from contaminated soil by single washing

5iH EERRINi3is 5% 2 Yk 5% 3 Ytk 3 A
VRV fmgekg DA% OB e ke R/ OB me ket MU RBERCR/%
Ph 110.0£11.8 11.89 55.4+4.8 9.87 32.9+3.6 134 23.1
cd 74.1:3.6 17.57 54.9:4.1 5.18 41913 31.03 5378
Zn 942.5+35.5 10.11 877.3x24.7 20.93 852.8+28.4 13.70 44.74
Cu 67.95.3 3297 43.2+4.4 16.50 26.5+3.6 13.72 63.19
As 55.23.9 16.02 36.6+4.8 10.52 22.6£1.0 7.83 3437
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Figure 3 Changes of heavy metal forms before and after washing
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