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Semi-permeable Membrane Based Micro—extraction Technique and Its Application in the Determination of
Hydrophobic Organic Contaminants in Soil Pore—water

XU Xiao—yang, SUN Hong—wen, ZHANG Zhi-yuan

(College of Environmental Science and Engineering, MOE Key Laboratory of Pollution Processes and Environmental Criteria,Nankai Univer—
sity,Tianjin 300071,China)

Abstract: A novel semi—permeable membrane based micro—extraction technique(SPM—ME) was derived from semi—permeable membrane
extraction technique, and its applicability in measuring the free dissolved concentration of hydrophobic organic contaminants in soil pore—
water was tested using phenanthrene as a model compound. The triolein was dissolved into chloroform and introduced into low —density
polyethylene(PE) layflat tubing. After the evaporation of solvent (chloroform ), the tubing was heat sealed. Compared to the traditional SPME
technique, smaller volume of triolein was added into tubing to minimize the depletion of the target compound by extraction device and to ful—
fill the limit for micro—extraction technique. The equilibration of phenanthrene between SPM—-ME device and water phase could be achieved
in 6 h, and the partitioning coefficients based on unit SPE-ME device increased with the increasing amount of triolein in the device. The e—
quilibration of phenanthrene between SPM—ME and soil pore—water was achieved in 10 d, which was mainly controlled by the transfer of
phenanthrene from soil to pore—water. Compared to the traditional partitioning model overestimating the concentration in soil pore—water by a
factor of 4~5, the concentrations of phenanthrene in soil pore—water detected by SPM—ME were coincided with those determined directly in
the soil pore—water. The depletion of phenanthrene by SPM—ME was less than 1% of the total mass in the system. Hence, SPM-ME is an ac—
curate, effective and non—depletion micro—extraction technique.
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Figure 1 The uptake kinetics of phenanthrene in water by SPM-ME
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Figure 2 Partitioning of phenanthrene between liquid
and SPM-ME devices
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Table 1 The concentration of phenanthrene in soil pore—water
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