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Effect of Surface Roughness and Pb Pollution on the Transport of Mineral Colloids in Saturated Porous Media
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Abstract: Properties of porous media and colloids are primary factors controlling colloids transport in porous media. Two typical different
structural clay minerals in soil, kaolinite and montmorillonite, were used as the experimental materials. The Pb contaminated colloids were
prepared through adsorption of Pb on colloids. The transport of the contaminated and uncontaminated kaolinite and montmorillonite colloids
was investigated in quartz sand column with different surface roughness. The columns were packed with washed and baked quartz sand re—
spectively. Results showed that the adsorption of Pb decreased the mobility of kaolinite and montmorillonite. The surface roughness signifi—
cantly decreased the mobility of montmorillonite but did not influence the transport of kaolinite. Colloids size was the principal factor deter—
mining the effects of surface roughness on the transport of colloids through porous media.
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Figure 3 Breakthrough curve of kaolinite in sand column with

different treatments
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Figure 4 Breakthrough curve of montmorillonite in sand column

with different treatments
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Table 1 Recovery rate for the transport of colloid and Pb—colloid in saturated porous media(% )

3 N . TG e A TS A SR IE S [ival
Tii DES= s =Nl N
H T F U 41 Kaolinite Pb contaminated kaolinite Montmorillonite Pb contaminated montmorillonite
IKVBERS Washed sand 87.32 61.95 111.00 75.17
HEEERP Baked sand 80.61 2.08 99.02 72.53
=2 RIEMTEHNER BRI
Table 2 Particle size and zeta potential of colloid and Pb—colloid
. W A R IS TR
N Kaolinite Pb contaminated kaolinite Montmorillonite Pb contaminated montmorillonite
SEXRIAZ Particle size/nm 847.5 814.5 197.4 463.0
HL Bl HL(V Zeta Potential/mV -24.24 -24.99 -22.95 -10.49
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