ATTACHED GROWTH DENITRIFICATION SYSTEM (SIDECA)
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Summary

Secondary treatment based on fixed-film or attached growth including rotating biological
contractors (RBC) in small and middle-size towns is effective to eliminate the organic material,
however it is not the most adequate method to eliminate nitrogen and phosphor.

To avoid this issue and obtain values according to the current legislation, a system called SIDECA
has been designed. It consists in combining a secondary treatment based on attached growth,
consisting in an anoxic reactor with fluidized bed technology, as a previous step complementary to
the attached growth treatment
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Introduction

Rotating Biological Contractors are characterized by the stability given to sewage treatment
processes and its low operation cost, for these reasons it is an ideal technique in contrast to other
technologies. It also allows higher rates of organic material elimination; nevertheless denitrification
results are not as acceptable yet.

As a solution, the new system has been developed from combining two systems: RBC to eliminate
organic material and attached film set on fluidized bed, growing in anoxic conditions to improve
denitrification.



This installation not only assures the accomplishment of EU Directive 91/271/CEE, but also increases
the conventional CBR system strength and capacity.

Method

The SIDECA pilot plant was designed for a 20m3/day flow, with an average load rate of 300 ppm BOD5
and 40ppm of Total Nitrogen. The outfall was adapted to Directive 91/2717CEE regulations.

The samples were taken in several locations: intake, effluent, anoxic tank and CBR recirculation
effluent, and discharge. Samples were analyzed in Iprona laboratories, which accredited by ENAC.

Results

The study was divided in five stages:

Firstly, the CBR was arranged to reach the stationary status in order to reach the requirements
included in the Directive 91/271/CEE.

-Phase I: Stationary Status efficiency: Nitrogen elimination improves through the use of an anoxic
reactor (fast bacterial growth).

-Phase lI: Study of the system behavior in overflow conditions: to check the strength of the system.
-Phase lll: Study of the system behavior in organic overload conditions; using high amounts of organic
material over the initial design-values (8g BOD5/m2d).

-Phase IV: Study of the system behavior in ammonium overload conditions, added in influent sewage
water.

-Phase V: Analysis of the system efficiency without the fluidized bed, in order to check its effect on
nitrogen elimination.

The table below shows the efficiency reached in every phase:

FASE AVERAGED EFFICIENCY
N DQO (%) N Nt (%) N NH. (%)
[ 27 87,0 27 78,0 52 97,0
n 71 86,7 72 63,8 84 94,9
v 7 88,5 5 59,2 16 94,7
v 17 87.8 18 50,9 18 97,9
Vi 14 81,0 16 51,0 16 95,0

Table 1.- Efficiency phases

The following graphs illustrate the results:
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Figura 1.- Compared efficciency Figura 2.- Compared concentration

As shown in figure 1, the organic material elimination values (DQO) reached with SIDECA are
slightly higher than the CBR ones. In regard of nitrification process, both systems achieve
excellent results, but SIDECA raises lightly higher levels, as well as in denitrification processes.
Consequently, it can be said that the SIDECA increases considerably nitrogen elimination (70-
80% of total values).

Over the summer period as increased pressure is inflicted on the system due to a larger
population?? tourists ect??

Conclusions

In conclusion, SIDECA process intensifies biologically the nitrogen elimination capacity in CBR-
based wastewater treatment systems, enough to reach the officially permitted values to
allow discharging in sensitive receiving environments. In addition, it is important to notE the
synergic effect on organic material elimination, as it intensifies the stability in overcharging
conditions, both hydraulic and organic, which usually take place in small-sized with towns over
the summer period as increased pressureis inflicted on the system due to a larger population.
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