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Abstract

This study was conducted to assess the long-term effects of soil texture and crop management on transport of lithium
(Li") and bromide (Br") under unsaturated flow conditions. Treatments were two different soil textures of clay loam and
sandy loam to be cropped with either wheat or alfalfafor 4 years. Undisturbed soil columns were taken for the steady-
state flow condition using tap water prior to applying a pulse of 0.005 M (Cg) LiBr solution as the influent. Four pore
volumes (4PV) leaching for each column was obtained. Bromide and lithium concentrations of the effluent (C) were
measured in 0.2PV intervals using bromide selective electrode and flame photometer, respectively. Relative
concentrations (C/Cg) of Br™ and Li* in the effluent were drawn vs. pore volumes. The results showed that the effluent
concentrations were significantly affected by crop type and soil texture (in combination by soil structure). The
breakthrough curvesillustrated the early appearance of Br in the effluent due to anion repulsion and retarded movement
of Li* because of surface adsorption through the soil columns. Both Br” and Li* concentrations decreased with time and
converged at low levelsjustifying the minor effect of macropores on continuation of leaching and final transport via soil
matrix. The Br' and Li* concentrations were higher in the effluent of clay loam soil under alfalfadue to higher structural
stability compared with sandy loam soil under the same crop. It was also shown that in both soil textures the
concentrations of Br~ and Li* appeared to be higher under afalfa than under wheat, indicating the importance of crop
management in contaminant transport compared with soil texture. The trends of breakthrough curves of Li+ were
similar to Br with lower concentration in effluent as a result of its adsorbtion on active surfaces.
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