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RESUMEN

La alteracién de los niveles naturales del agua, a través de la adicién de metales pesados,
es una problematica actual que requiere atencién por parte de la sociedad. La presente
investigacion propone la biosorcion como método para eliminar metales pesados del agua
empleando biomasa. Para la biosorcién, se requiere tratar la biomasa hasta tener un polvo
seco y de un numero de particulas adecuado; entonces, se le denomina “biosorbente”, el
cual se emplea para captar los iones metélicos descontaminando el agua a tratar, esto
después de estar en contacto por un tiempo determinado en agitacién constante a una
misma velocidad. Se propone como biosorbente ecoldgico al Nostoc commune (NC), una
cianobacteria verde azulada que es de facil acceso, pues puede ser recolectada en
humedales, lagunas y orillas de rios. Se eligié al NC porque soporta el proceso de
preparacion de biosorbente sin desnaturalizarse; ademas, su pared celular esta cubierta
de exopolisacaridos, que son favorables para la adhesién de los iones metalicos como el
Pb2+. La presente tesis se baso en la remocién del plomo de soluciones acuosas con
distintas concentraciones de plomo (127,33 mg Pb2+/L, 214,89 mg Pb2+/L y 311,12 mg
Pb2+/L), distintos pH en la solucion (2, 4 y 5,5) y distintas dosis de la biomasa (0,025 g,
0,05 g y 0,1 g) ; los factores experimentales constantes son la temperatura durante la
adsorcion (25°C), agitacion a una velocidad constante (300 rpm), el tiempo de contacto (3
h), de esta forma se identificé la influencia de las variables en la biosorcion del Pb2+. Para
comprender el método de la biosorcion, se caracterizé la biomasa a través de un analisis
de espectroscopia infrarrojo (FTIR), luego se realiz6 un analisis de composicién quimica
(EDS). Finalmente, se concluyd que la variable pH genera una influencia mas significativa
sobre la capacidad de biosorcién (Qe), identificando una alta capacidad de biosorcion
(247,35 mg/g) a un pH de 5,5; los datos en el equilibrio se adecuaron mejor al modelo de
Langmuir (R2 =0,9925), esto significa que la biosorcién se dio en monocapa, se obtuvo una
capacidad maxima de biosorcién (gmax) de 196,078 mg/g. Los resultados experimentales
del estudio cinético se moldearon mejor al modelo de pseudo segundo orden (R2=1), lo

cual indica que el proceso de biosorcion seria por quimiosorcion.

Palabras claves: Biosorcion, cianobacteria, plomo, biomasa



ABSTRACT

The alteration of natural water levels through the addition of heavy metals is a current
problem that requires attention from society, the present research proposes biosorption as
a method to remove heavy metals from water, using biomass. For biosorption it is required
to treat the biomass until it has a dry powder and a suitable particle number, then it is called
"biosorbent", which is used to capture metal ions by decontaminating the water to be
treated, this after being in contact for a specified time in constant stirring at the same speed.
Nostoc commune (NC) is proposed as an ecological biosorbent, a bluish-green
cyanobacterium that is easily accessible, as it can be collected in wetlands, lagoons and
river banks, the NC was chosen because it supports the biosorbent preparation process
without being denatured, in addition, its cell wall is covered with exopolysaccharides, which
is favorable for the adhesion of metal ions such as Pb2 +. The present thesis was based on
the removal of lead from aqueous solutions with different concentrations of lead (127.33 mg
Pb2 + /L, 214.89 mg Pb2 + /L and 311.12 mg Pb2 + / L), different pH in the solution ( 2, 4
and 5.5) and different doses of biomass (0.025 g, 0.05 g and 0.1 g), the constant
experimental factors are the temperature during the adsorption (25 ° C), stirring at a
constant speed ( 300 rpm), the contact time (3 h), in this way the influence of the variables
on the biosorption of Pb2 + was identified. To understand the biosorption method, the
biomass was characterized through an infrared spectroscopy analysis (FTIR), then a
chemical composition analysis (EDS) was performed. Finally, it is concluded that the pH
variable generates a more significant influence on the biosorption capacity (Qe), identifying
a high biosorption capacity (247.35 mg / g) at a pH of 5.5; the equilibrium data were better
suited to the Langmuir model (R2 = 0.9925), this means that the biosorption occurred in a
monolayer, a maximum biosorption capacity (gmax) of 196.078 mg / g was obtained. The
experimental results of the kinetic study were better molded to the pseudo second order
model (R2 = 1), which indicates that the biosorption process would be by chemisorption.

Key words: Biosorption, cyanobacterium, lead, biomass
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