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Determination of Remediation Parameters of MTBE Polluted Soil by Air Sparging (AS)
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Abstract: In this study, the adsorption parameters, effective diffusion coefficient and phase—phase mass transfer coefficients of MTBE in the
quartz system were determined during the process of soil remediation. The adsorption results indicate that compared with other adsorption
isotherms, Freundlich adsorption isotherm is better to describe the adsorption of MTBE on the quartz sands. The adsorption constants K in—
crease with the decrease of grain sizes, being 6.855E-04, 1.854E-03 and 1.910E-03 in coarse sand, mixed sand and bank sand, respective—
ly. Based on the diffusion data of MTBE in the dry sand and the diffusion model proposed in the present study, the effective diffusion coeffi—
cient D,y=3.748x10° m*+s™ can be obtained with a high value of R>=0.997. The phase—phase mass transfer coefficients of the MTBE (NAPL)
—water—gas in the sand system are calculated according to the empirical formulas. The results indicate that NAPL—water equilibrium is a
transient process, and its mass transfer coefficient depends on the specific area of the sand, whereas the mass transfer coefficients of gas—wa—
ter and NAPL—gas are related to the void volume in the sand.
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Table 1 Properties of the experimental sands in the experiment
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Figure 1 Schematic diagram of the soil column for

diffusivity determination
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Table 2 Parameters for the determination of

mass transfer coefficients
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Table 3 Parameters of adsorption isotherms of MTBE

in different soils

EIE ity Bk iy
Linear K, 5.810E-04 1.628 E-03 1.934E-03
RrR? 0.960 0.965 0.963
Freudlich K 6.855E-04 1.854E-03 1.910E-03
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Figure 2 Diffusion coefficient of MTBE in dry sand—soil
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Figure 3(a) Mass transfer coefficient between air and

water phases
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Figure 3(b) Mass transfer coefficient between water
and NAPL phases
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Figure 3(c) Mass transfer coefficient between air
and NAPL phases
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