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RESUMEN

Este estudio plantea el uso de las fibras naturales andinas cabuya (Furcraea andina) y paja de
trigo (Triticum vulgari) como soporte bacteriano de biorreactores UASB, para procesos de
desnitrificacion de aguas residuales de piscicolas en zona alto andina. Se han evaluado tanto
la capacidad de desnitrificar las aguas como la de remover metales pesados, mediante el uso
combinado de biofilms soportados por fibras naturales, en condiciones controladas y
acondicionamiento previo del medio bacteriano, que permita una mayor adhesion y
proliferacion de los microorganismos, capaces de eliminar nitratos y metales pesados de aguas
residuales de acuicultura. La alta disponibilidad y bajo precio de estas fibras las convierten en
candidatos ideales para ser usadas en procesos de desnitrificacion de bajo coste. Inicialmente
se determino la velocidad de adhesion de los microorganismos a las fibras naturales.
Posteriormente, nueve biorreactores, con fibras de cabuya y paja de trigo como soporte se
cargaron con tres concentraciones del agua residual sintética de 10, 50 y 150 mg /L N-NOs",
que simulaba el proceso del cultivo de la trucha arcoiris. Con la finalidad de acelerar el proceso
de formacion del biofilm, se aislo las bacterias Pseudomonas del lodo de las piscicolas y se
inocularon seis biorreactores, los tres restantes se rellenaron con cabuya inoculada con lodo
de la piscicola para comparar. Los experimentos mostraron que hasta un 99% de nitrato fue
eliminado con la concertacion mas alta de agua residual de 150mgN-NQO;7/L y altas tasas de
desnitrificacion, 1486,41gN-NOs/m?/dia para los biorreactores con relleno de cabuya inoculada
con lodos de las piscicolas, 1488,44 ¢ N-NOs/m?*/dia, para los biorreactores con relleno de cabuya
inoculada con Pseudomonas aisladas y 1486,26 g N-NOs/m?*/dia, para la paja de trigo. E1 99,99%
se elimina de plomo de aguas residuales con una concentracion inicial de 50mg/L plomo,
utilizando biorreactores de cabuya inoculados con pseudomonas, a través de procesos de
adsorcion. La cantidad de nitrito eliminada a las diferentes alturas de los biorreactores,
permitio determinar la altura ideal del biorreactor para su disefio a escala comercial. Los
analisis de remocion correspondientes a estos materiales de soporte se constituyen en el
fundamento técnico que establece si estos medios de soporte evaluados son eficientes para los
procesos de desnitrificacidn anaerobia de las aguas residuales provenientes de las
piscifactorias, que permita facilitar, disefios posteriores, la definicion de criterios y parametros
adecuados para la proyeccion de un sistema de tratamiento eficiente, de bajo costo y que su

operacion y mantenimiento sean faciles, adecuadas y permanentes.

PALABRAS CLAVES: desnitrificacion, adsorcidon, metales, fibras naturales, inoculacion.
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ABSTRACT

The present study proposes the use of natural Andean fibers called cabuya (Furcraea andina)
and wheat straw (Triticum vulgari) as bacterial support of UASB reactors, for denitrification
processes of fish wastewater in higher Andean zones. Both, the ability to denitrify water and
the removal of heavy metals have been evaluated by the combined use of biofilms supported
by natural fibers under controlled conditions and preconditioning of the bacterial medium,
allowing a greater adhesion and proliferation of the microorganisms which are capable to
eliminate nitrates and heavy metals from aquaculture wastewater. The high availability
and a low price of these fibers make them ideal candidates to be used in denitrification
processes. Initially, the rate of adhesion of the microorganisms to the natural fibers was
determined. Subsequently, nine bioreactors with fibers made of cabuya and wheat straw as a
support were loaded with three concentrations of synthetic residual water of 10, 50 and 150
mg / L N-NO3-, which simulated the cultivation process of the rainbow trout. In order to
accelerate the biofilm formation process, Pseudomonas bacteria were isolated from the fish
sludge and six bioreactors were inoculated, the remaining three were filled with fibers
of cabuya that was inoculated with mud of the aquaculture farms for the respective
comparison. The experiments showed that a 99% of nitrate was eliminated with a high
concentration of residual water of 150mg N-NOs7/L and higher denitrification rates, 1486,41
gN-NOs /m’/day for bioreactors filled with fibers of cabuya that were inoculated with fish
sludge, 1488.44gN-NO3-/m*/day, for the bioreactors filled with fibers of cabuya that
were inoculated with isolated Pseudomonas and 1486.26 g N-NO;/m®/day, for wheat
straw. A 99.99% of lead is eliminated from residual water with an initial concentration of
50mg/L. lead, using bioreactors made of fibers of cabuya that were inoculated with
pseudomonas, through adsorption processes. The amount of nitrite removed at different
heights of the bioreactors allowed to determine the ideal size of the bioreactor for its design on
a commercial scale. The removal analyzes corresponding to these supporting materials
constitute the technical basis that establishes if these are efficient for the processes of anaerobic
denitrification that come from residual waters of fish farms in order to facilitate future designs
along with the definition of criteria and adequate parameters for the projection of an efficient
system of treatment with a lower cost, and that its operation and maintenance process would

be easy, adequate and permanent.
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