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SUMMARY

. Title

“ Design Parameters of Microbiological and Fluid Dynamics in High-performance Biological

Reactor for the Treatment of Food Waste Leachate

Il. Objectives and Importance

As the amount of food waste has been increasing, it is reused or treated by many
treatment plants, however the leachate from the plants is hard to optimally treat
because of high strength. ER—1 reactor, a new plug—flow reactor (PFR) is better for
the efficient treatment of wastewater than continuously stirred tank reactor (CSTR)
whihc has been conventionally used. Support for the theoretical and microbiological
research will be helpful for the distribution of the new technology. This study will give

technical data and design parameter for the efficient field application.

lll. Research scope

The dynamics of fluid and microbiological parameters in the ER-1 reactor will be
studied and the mechanisms of nitrogen status and organic compound removal is
given. This results will be helpful for the design of field application which may be
different between site or location. The best fitting parameters from this research can
support stable and efficient operation of the reactor for the treatment of food waste

leachate.

IV. Results

A pilot plant is selected and sampling, analysis, and theoretical study were
performed. PFR assumes no mixing in the direction of flow and balanced equation at
steaty—state can be established. Approximation and simplification of the situation for
the reactor give good equation for fundamental parameters in PFR. Futher research

on the PFR will be performed. Pilot plant in food waste treatment site was operated



during two months and the average quantity of the treated wastewater was 3m/day.
The plant consisted of two parallel ER-1 reactors and characteristics of influent
wastewater was as follows; mean values of COD was 17,668mg/L, TN 3,216mg/L,
and TP 1,019mg/L. Treatment efficiencies were 71% (1st ER-1) and 93% (2nd ER-1)
for BOD. COD was removed with the efficiency of 74% and 80, for the 1st and 2nd
ER-1 reactor, respectively. In addition, TN was 55% removed and TP was 85~87%,
too.

Results of lab—scale experiment showed that similar pattern with field pilot test
results. Removal of organic compounds mainly depends upon aerobic process which
underlines the advantages of CSTR. Overall characteristics, however, showed that
PFR type which could overcome unstable treatment efficiency resulted from organic
load shock. Efficiency of nitrogen removal was relatively high but the mechanisms
could not be fully explained by current theories.

Fundamental reaction equation was presented by combining eqguations of CSTR and
PFR to predict removal of organic and nitrogen in ER-1 reactor. Equation was
primarily expressed by hydraulic retention time and can be explained by
microbiological parameters of each stage. Operation parameters are able to
expressed by several terms of microbiological parameters and organic/nitrogen
concentrations.

The major factors for the field application was presented as internal oxygen transfer
rate, microbial yield coefficient, and distribution of organic compound concentration

in each stage.

VI. Application plan

Results from this study will give help to distribute new processes in order to treat
high strength wastewater including food waste leachate, stably, efficiently, and
economocally. Support for the design for the site specificity also is possible.
Experiences of joint research field between microbiology and engineering will be
helpful for other fields and ultimately it can be beneficial for national water

conservation and solution of the waste problems.
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