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Feasibility study on remediation for railway contaminated soil with

waste-lubricant
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ABSTRACT

Railway-contaminated soil is categorized by total petroleum  hydrocarbon(TPH)-related
contamination and heavy-metal contamination. The sources of TPH are diesel and lubricant. In this
study, the feasibility of soil washing, chemical oxidation and ultra-sonication were investigated to
treat lubricant-contaminated railway soil. tergitol, a non-ionic surfactant, was investigated as a
washing agent. However, it is not effective to remove lubricant from soil even though tergitol is
most effective washing agent for diesel-contaminated soil. Addition of alcohols with surfactant
enhanced slightly washing efficiency of the lubricant-contaminated soil. To remediate
railway-contaminated soil, source of pollution should be considered.
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Fig. 1. GC peak profile of soil (Left : A; Right : B)
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Table 1. Efficiency of Soil Washing

Soil | Initial Conc. tergitol 5 wt% tergitol 5wt% + IPA 10 vol%
Residual Conc.|Removal Efficiency |Residual Conc.|Removal Efficiency
Type | (mg/kg) .
(mg/ke) (%) (mg/ke) (%)
A 5494 6126 0 6445 0
3740 1024 72.6% 1772 52.6
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Fig. 2. Oxidation efficiency using 2.5 vol% H,O»
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Table 2. Efficiency of Sonication-enhanced Soil Washing

. . Sonication in DIW Sonication in IPA 10 vol%
Soil | Initial Conc.
Residual Conc.|Removal Efficiency|Residual Conc.|Removal Efficiency
Type | (mg/kg)
(mg/kg) (%) (mg/kg) (%)
A 5494 3381 38.4 3661 33.3
3740 1168 68.8 1244 66.7
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Table 3. Efficiency of Oxidation using HO, followed by Soil Washing

H;O» HO;,
Soil | Initial Conc. ==> tergitol 5wt% in DIW ==>tergitol 5wt% in IPA 10 vol%
Type (mg/kg) Residual Conc.|Removal Efficiency|Residual Conc.|Removal Efficiency
(mg/kg) (%) (mg/kg) (%)
A 5494 3060 443 4767 13.2
3740 1837 50.8 2012 46.2
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Fig. 3. GC profile
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: Oxidation using hydrogen peroxide followed by soil washing with tergitol In DIW(A soil)
: Oxidation using hydrogen peroxide followed by soil washing with tergitol in IPA (A soil)
: Oxidation using hydrogen peroxide followed by soil washing with tergitol in DIW (B soil)
: Oxidation using hydrogen peroxide followed by soil washing with tergitol in IPA (B soil)
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