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RESUMEN

El presente estudio de investigacidbn tuvo como objeto, la reduccion de la
concentracion de plomo total del suelo mediante la electrorremediacion utilizando
el potencial eléctrico constante y periodico, este ultimo consistio en ciclos de 32
horas (con energia eléctrica) y 16 horas (sin energia eléctrica), asi como, 8 horas
(con energia eléctrica) y 4 horas (sin energia eléctrica); ademas se trabajo con
gradientes de tension de 1 y 2V/cm, durante 8 dias que duré el tratamiento. Se
extrajo muestras de suelo del distrito de San Mateo de Huanchor, cuya
concentracion de plomo total inicial fue de 1188.54 mg/kg. Se usoé electrodos de
grafito, celda electrolitica, acido acético a 0.5 M, fuente de energia eléctrica de 0 a
50V.

Después de trabajar con el potencial eléctrico constante a 1V/cm y 2V/cm se logré
remover 52 mg/kg (4.4%) y 161.75 mg/kg (13.6%) de plomo total respectivamente.
De todos los tratamientos, la electrorremediacion empleando un potencial eléctrico
periodico con ciclos de 32 horas (con energia) y 16 horas (sin energia), presento
los mejores resultados de reducciones de las concentraciones de plomo total, estas
fueron 164.21 mg/kg (13.8%) y 232.89 (19.6%) cuando se trabaj6é con 1V/icm y
2V/cm. La electrorremediacién usando un potencial eléctrico peridédico con ciclos de
8 horas (con energia) y 4 horas (sin energia), registraron las peores reducciones de
plomo, las cuales fueron 34.99 mg/kg (2.9%) para 1V/cm y 69.93 mg/kg (5.9%) en
gradiente de tension de 2V/cm. El gradiente de tensiéon 2V/cm en los distintos
tratamientos, consiguié remover mayor concentracion de plomo que 1V/cm. La
electrorremediacién empleando el potencial eléctrico periédico, consumié menor
energia eléctrica al compararlo con el potencial eléctrico constante; en la
configuracion con potencial eléctrico periddico con ciclos de 32 horas (con energia)
y 16 horas (sin energia), el consumo de energia eléctrica disminuyo6 27.6% (1V/cm)
y 14.5% (2V/cm), y con el potencial eléctrico periédico con ciclos de 8 horas (con

energia) y 4 horas (sin energia) redujo 28.4% (1V/cm)y 20% (2V/cm).

Palabras Clave: Contaminacion, electrorremediacion, gradientes de tension, plomo

total, potencial eléctrico.
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ABSTRACT

The present research study had as its object, the reduction total lead concentration
by the electroremediation using the constant and periodic electrical potential, the
latter consisted in cycles of 32 hours (with electrical energy) and 16 hours (without
electrical energy), as well as, 8 hours (with electrical energy) and 4 hours (without
electrical energy); in addition, worked with voltage gradients of 1 and 2V/cm for 8
days of treatment. Soil samples were extracted from the district of San Mateo of
Huanchor, whose initial total lead concentration was 1188.54 mg/kg. Graphite’s
electrodes, electrolytic cell, acetic acid to 0.5M, source of electrical

energy from 0 to 50V were used for this investigation.

After working with constant electrical potential at 1V/cm and 2V/cm was achieved
remove 52 mg/kg (4.4%) and 161.75 mg/kg (13.6%) of total lead respectively. Of all
the treatments, the electroremediation using an periodic electrical potential with
cycles of 32 hours (with electrical energy) and 16 hours (without electrical energy),
obtained the best results of reductions in the concentrations of total lead, these
were 164.21 mg/kg (13.8%) and 232.89 (19.6%) when worked at 1V/cm and 2V/cm.
The electroremediation using an periodic electrical potential with cycles of 8 hours
(with electrical energy) and 4 hours (without electrical energy), recorded the worst
reductions of lead, which were 34.99 mg/kg (2.9%) at 1V/cm and 69.93 mg/kg (5.9%)
in voltage gradient at 2V/cm. The gradient of voltage 2V/cm in the different
treatments, managed to remove the greater lead concentration than 1V/cm. The
electroremediation periodic electrical potential, consumed less electrical energy
than constant electrical potential; in the configuration with periodic electrical
potential with cycles of 32 hours (with electrical energy) and 16 hours (without
electrical energy), the consumption of electric energy decreased by 27.6% (1V/cm)
and 14.5% (2V/cm), and with the periodic electrical potential with cycles of 8 hours
(with electrical energy) and 4 hours (without electrical energy) reduced 28.4%
(1V/em) and 20% (2V/cm).

Keywords: Electroremediation, pollution, stress gradients, total lead, electrical

potential.
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