B T 0R 8 » $35% - 1998 (Environmental Engineering Research, Vol. 35, 1998)
(26) BEREAMERENHN I 2L—>a b EFNMIBTIEE

NUMERICAL MODELING ON VERTICAL CONCENTRATION PROFILES
IN SEDIMENTS

IFE AE, WH Td
Shogo SAKITA", and Tetsuya KUSUDA"®

ABSTRACT ; A numerical model 1n consideration of microsites which have particulate organic matter (POM) in their cores as
energy source for bacteria is developed to simulate vertical concentration profiles in sediments and compared with a general
vertically one-dimensional transport-reaction model (called M-S model and V-1 model, respectively) . In the M-S model , it is
assumed that the POMs are in spherical form with 50um to 500um in radius and follow a logarithmic normal distribution. As a
result of the M-S model runs, 1t was demonstrated that the concentration profiles in the aerobic zone of the sediments, especially
NO,-N, were variable by the POM size and distribution if the total POM concentration in the sediment surface was constant
because the difference of POM size leads to the difference of denitrification rate. The V-1 model could not show any differences.
So if the microsite 1s not considered, anoxic and anaerobic reaction rates in the upper layer of the sediments would be underesti-
mated.

Although the POM distributions influence on the saturation coefficient for oxygen inhibition in denitrification(Ky ;) in the V-1
model, it is actually difficult to measure relationships between POM size and their numbers. Thus, the approximate variation
range of K v Was demonstrated to estimate more exact rates of denitrification in the aerobic zone of the sediments.

KEYWORDS ; microsite, modeling, sediment, denitrification, distribution of particulate organic matter.
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