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RESUMEN

El objetivo de la investigacion fue determinar la eficiencia del tratamiento utilizando
Nanotecnologia (Grafenano) a escala laboratorio, para mejorar la calidad de uso de
las aguas de San Pedro, Lurin. EI método propuesto fue, realizar un pre tratamiento
con Micro-Nanoburbujas (MNBs) de aire en diferentes tiempos y un post-
tratamiento con grafeno a diferentes concentraciones, a esto se le denominé

Grafenano.

La primera etapa consistié en pasar primero las muestras recolectadas por el
generador de MNBs, que permitid reducir los parametros fisicos y quimicos; la
segunda etapa consistié en filtrar el agua tratada con MNBs utilizando grafeno en
tres proporciones 5g, 10g y 15g, que permitié reducir la concentracion de sales
disueltas. Se determin6 en el agua de mar, la salinidad asi como los demas
pardmetros fisico quimicos antes y después del tratamiento; se caracterizaron las
micronaburbujas y al grafeno. Los resultados obtenidos fueron: remocién de
Turbidez en 96% (de 27.57 NTU a 1.06 NTU), de conductividad en 65% (de 49.01
mS/cm a 17.04 mS/cm), de DBO5 en 70% (de 2.42 mg/L a 0.72 mg/L) y una
remocion de sales de 47% (de 34.46 g/L a 18.41 g/L). Concluyéndose que el
sistema de reduccion de sales utilizando Nanotecnologia (Grafenano) a escala

laboratorio mejora la calidad de uso de las aguas de San Pedro, Lurin.

Palabras claves: agua de mar, salinidad, grafeno, Micronanoburbuja, tratamiento

Xi



ABSTRACT

The objective of the research was to determine the efficiency of the treatment using
Nanotechnology (Grafenano) at laboratory scale, to improve the quality of use of the
waters of San Pedro, Lurin. The proposed method was to perform a pre-treatment
with Micro-Nanobubbles (MNBs) of air at different times and a post-treatment with

graphene at different concentrations, this was called Grafenano.

The first stage was to first pass the samples collected by the MNBs generator, which
allowed to reduce the physical and chemical parameters; the second stage
consisted of filtering the water treated with MNBs using graphene in three
proportions 5g, 10g and 15g, which allowed to reduce the concentration of dissolved
salts. The salinity was determined in the seawater as well as the other physical and
chemical parameters before and after the treatment; the micronabubbles and
graphene were characterized. The results obtained were: Efficiency of Turbidity in
96% (from 27.57 NTU to 1.06 NTU), conductivity in 65% (from 49.01 mS/cm to 17.04
mS /cm), BOD5 in 70% (from 2.42 mg/L to 0.72 mg/L) and a salt removal of 47%
(from 34.46 g/L to 18.41 g/L). Concluding that the system of reduction of salts using
Nanotechnology (Grafenano) at laboratory scale improves the quality of use of the

waters of San Pedro, Lurin.

Keywords: seawater, salinity, graphene, Micronanobubble, treatment
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