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REMOCION DE MATERIA ORGANICA CONTAMINANTE EN AGUA
RESIDUAL DE LA INDUSTRIA AVICOLA MEDIANTE EL USO DE
FILTROS BIOGENICOS DE CELULOSA CARGADOS CON
NANOPARTICULAS DE ZNO A DIFERENTES CONCENTRACIONES Y
TAMANOS DE PORO

REMOVAL OF ORGANIC MATTER CONTAMINANT IN WASTEWATER
FROM THE POULTRY INDUSTRY THROUGH THE USE OF BIOGENIC
CELLULOSE FILTERS LOADED WITH ZNO NANOPARTICLES AT
DIFFERENT CONCENTRATIONS AND PORE SIZES

ABSTRACT:

In the poultry industry, large volumes of organic
matter are generated, this has caused significant
impacts on water resources. This study focused on
the removal of contaminating organic matter in
wastewater from the poultry industry through the use
of biogenic cellulose filters loaded with ZnO
nanopatrticles at different concentrations and pore
sizes. The Total Organic Carbon (TOC) of
wastewater from the poultry industry is characterized
using high temperature combustion (SPC)
techniques and non-dispersive Infrared spectrometry
(NDIR). The ZnO nanoparticles were characterized
by Dynamic Light Scattering and Scanning Electron
Microscopy. The filters were characterized with a
stereoscope and a bright field optical microscope.
An experimental module was designed to evaluate
the removal of organic matter, carrying out 27
experiments, with a pre-post test design. The results
showed an average concentration of TOC in poultry
wastewater of 1023.33 mg/L, indicating a relatively
high contamination. ZnO nanoparticles were
characterized at concentrations of 100, 500, and
1000 ppm, and nitrocellulose biogenic filters were
characterized at 0.22, 0.45, and 11 um. The highest
removal of organic matter (90.65%) was achieved
with a concentration of 1000 mg/L of ZnO-NPs, a
filter of 0.22 um pore diameter and 60 minutes. In
conclusion, a significant decrease in the TOC
concentration will be observed in the treated
samples, being more notable with higher
concentrations of nanoparticles and with smaller
porosity filters.

Key Words: ZnO nanoparticles, organic matter,
removal, cellulose filters, poultry industry

RESUMEN:

En la industria avicola se genera grandes volumenes de
materia organica, esto viene ocasionando grandes
impactos significativos en recurso hidrico. Este estudio se
centro en la remocion de materia organica contaminante
en agua residual de la industria avicola mediante el uso
de filtros biogénicos de celulosa cargados con
nanoparticulas de ZnO a diferentes concentraciones y
tamafios de poro. Se caracterizo el Carbono Orgénico
Total (COT) de las aguas residuales de la industria
avicola mediante técnicas de combustion a alta
temperatura (SPC) y espectrometria de Infrarroja no
dispersiva (NDIR). Las nanoparticulas de ZnO se
caracterizaron mediante Dispersion de Luz Dinamica y
por Microscopia Electrénica de Barrido. Los filtros se
caracterizaron con estereoscopio y microscopio 6ptico de
campo claro. Se disefi¢ un médulo experimental para
evaluar la remocién de materia orgénica, realizando 27
experimentos, con disefio de pre-pos prueba. Los
resultados mostraron una concentracion promedio de
COT en agua residual avicola de 1023.33 mglL,
indicando una contaminacion relativamente alta. Las
nanoparticulas de ZnO se caracterizaron a
concentraciones de 100, 500 y 1000 ppm, y los filtros
biogénicos de nitrocelulosa se caracterizaron a 0.22, 0.45
y 11 um. La mayor remocidn de materia organica
(90,65%) se logro con una concentracion de 1000 mg/L
de ZnO-NPs, un filtro de 0,22 um de diametro de poro y
60 minutos. En conclusion, se observé una disminucién
significativa en la concentracion de COT en las muestras
tratadas, siendo més notable con concentraciones mas
altas de nanoparticulas y con filtros de porosidad mas
pequena.

Palabras Clave: Nanoparticulas de ZnO, materia
organica, remocion, filtros de celulosa, industria Avicola




