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NUMERICAL SIMULATION OF SORPTIVE CONTAMINANT
MOVEMENT IN UNSATURATED ZONE UNDER CYCLIC
RAINFALL-EVAPORATION

— EFEECT OF NON-EQUILIBRIUM SORPTION-DESORPTION
REACTION ON CONTAMINANT MOVEMENT —

BN N A HE EEE #oEE &
Masato HORIUCHI, Yoriteru INOUE, Shinsuke MORISAWA

ABSTRACT; Sorptive contaminant movement in unsaturated zone under cyclic rainfall-evaporation was
simulated using mathematical models. Effect of non—equilibrium sorption—desorption reaction between
contaminant and soil on contaminant movement was evaluated.

Sorptive contaminant was supposed, 1n this study, to be ionic, not vaporized under a room temperature
and chemicaly stable. Two reaction models describing sorption—desorption process were considered;
(1) linear equilibrium model, (2) linear first—order kinetic model.

The result of numerical simulations under a condition of equal amount of rainfall and evaporation indi—
cated that, in the case of non—equilibrium sorption—desorption reaction, the concentration peak of con—
taminant profile was located close to the ground surface, and the shape of contaminant profile was
more flat, comparing with equilibrium sorption—desorption reaction. This difference depends on rain—
fall and evaporation durations and rates, kinetic rate constant, and the depths of unsaturated zone and

initial contaminated zone.
Numerical simulation using actual meteoric data in Kyoto city for a month showed the same effects as

above.

KEYWORDS: Unsaturated Zone, Non—equilibrium Sorption—Desorption, Contaminant Movement, Rain—
fall-Evaporation, Numerical Simulation
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RKAEIREL 720 Table 3 Daily Meteoric Data in Kyoto City July 1984
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