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ABSTRACT

Respirometry and DAPI staining were employed in order to evaluate a mathematical model
for sulfur utilizing autotrophic denitrification in an up-flow packed-bed reactor. Respirometry
based on nitrogen gas was for rapid monitoring of denitrification and determination of
effective height while DPAI staining was for investigation of biomass distribution
corresponding to the reactor height. The effective height was determined so that reaction rate
constant could have a relationship with reactor height. The autotrophic denitrification was
found as a first order reaction within the range of nitrate concentration in this research. A
simple and basic kinetic model was obtained by using gas production rate and then the model
was modified with respect to biomass distribution because reaction rate constant was directly
related to the amount of biomass. The reaction rate constant based on unit volume of effective
area was ranged from 2.67 to 3.07 without compensation whereas from 1.73 to 3.05 when
compensated. The effective height was around 23.8 % and 50 % of the total height for 11.8
and 5.9 hours of packed bed contact time (PBCT), respectively. The kinetic model contained
the term of change in average biomass concentration and thus it could give an explanation on
the vertical profile of nitrate concentration in the reactor.
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