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EVALUATION OF SORPTIVE SOLUTE TRANSPORT IN SAND COLUMN
UNDER STEADY UNSATURATED MOISTURE FLOW CONDITIONS
—— FLOW MODEL AND SORPTION-DESORPTION MODEL —

m oW T AT # B HE oW
Masato HORIUCHI, Shinsuke MORISAWA,
m s R %" # L @\ OB

Takeji TANAKA and Yoriteru INOUE

ABSTRACT; Solute transport in sand columns under steady unsaturated moisture flow was studied ex-
perimentally and theoretically using Cl-ion and Cr(VI) as tracer materials. These materials were trans-
ported through sand column, showing non-sigmoidal breakthrough curves.

The mathematical procedures, proposed in this paper, for evaluating sorptive solute transport in unsat-
urated sand column are to be devided into two steps. The first step is identification of soil moisture flow
model. Multi-component flow model for evaluating the breakthrough curves for non-sorptive solute (Cl-ion)
is examined. The second step is identification of sorption-desorption model. Sorption-desorption model for
evaluating the breakthrough curves for sorptive solute (Cr(VI)) is identified, under multi-component
moisture flow model determined in the first step.

These procedures were applied on those experimental results persued in this study using unsaturated
sand column system. Some valuable results were obtained.

(1) Soil moisture flow in sand columns was simulated well by the two-component moisture flow model.
(2) Observed breakthrough curves for Cr(VI) were simulated well by the mathematical model, where
sorptive Cr(VI) takes two stable physico-chemical forms in the aqueous solution used in this study.

KEYWORDS; Water unsaturated sand column, Cl-ion, Cr(VI), Breakthrough curve, Multi-component
moisture flow model, Sorption-desorption model
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Table 6 Lists of Sorption-desorption Models

Discussed in This Study

Model Sorption-desorption Equations
A Model 1 q=kdC
Model 2 3g/at=kr(kdC - q)
Model 3 | q;=kd;Cy, q2=kd;Cy
B | Model 4 q; =kd; Cy, 3qy/3t=kry(kd, C; - q3)
Model 5 3qy/at=kri(kd; C; -q;), 3qp/at=kry(kd; C; -qy)
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