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RESUMEN:

Las aguas duras presentan inconvenientes en la salud, industrias y agricultura, es por ello
que la presente investigacion tiene como objetivo evaluar el equilibrio de adsorcion de la
dureza de agua sobre lechos de rocas de los volcanes EL Altar, Chimborazo, Cotopaxi,
Reventador y Tungurahua. Inicialmente, se analiz6 el ApH del material volcénico, y se
prepararon lechos de tamafio 0,5 y 1,5 cm, con el fin de evaluar la velocidad y el
mecanismo con el que la dureza se adsorbe sobre la superficie de las diferentes rocas, para
las pruebas se prepard una solucion patrén de concentracion inicial de 635 ppm CaCO3 y
se estudio la adsorcion sobre lechos naturales y activados con NaOH y HCI. Los
resultados indican que los 5 lechos volcanicos adsorben la dureza del agua, cada uno en
mayor 0 menor cantidad en funcion de las caracteristicas fisicas y quimicas de cada
material, siendo mas eficientes los lechos activados con NaOH en comparacion con los
lechos naturales. Ademas, cada uno de ellos implica que tenga una isoterma especifica, la
cual se mantiene si se activa con NaOH o si se usa lecho natural, predominando para los
lechos volcanicos del Cotopaxi y Tungurahua el modelo Temkin; Reventador y
Chimborazo, el modelo Langmuir y para El Altar el modelo Dubbinin- Radushkevich,
solo se observan cambios en el tipo de isoterma al activarse con HCI determinando que,
para los lechos del volcan Chimborazo, Cotopaxi y Tungurahua se ajustaron al modelo de
Dubbinin — Radushkevich, mientras que para El Altar y Reventador se ajustaron a la




isoterma de Temkin. Todos los procesos de adsorcién estudiados siguen una cinética de
pseudo segundo orden.
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TRADUCCION AL INGLES
TITLE: “Studio of the adsorption equilibrium of water hardness on volcanic rocks”
ABSTRACT:

Hard waters show problems in health, industries and agriculture, that is why the this
research aims to assess the balance of adsorption of water hardness on rock beds of the
volcanoes; El Altar, Chimborazo, Cotopaxi, Reventador and Tungurahua. At the
beginning, the A pH of the volcanic material was analyzed, and 0,5 and 1,5 cm size beds
were prepared, in order to assess the speed and the mechanism with which the hardness is
adsorbs on the surface of the different rocks. To do this tests, a standard solution of initial
concentration of 635 ppm CaCO3 was prepared and adsorption on natural beds and
activated with NaOH and HCI was studied. The results indicate that the 5 volcanic beds
adsorb the hardness of the water, each one in greater or lesser quantity, depending on the
physical and chemical characteristics of each material, the beds activated with NaOH
were more efficient to the natural beds. In addition, each of them implies that it has a
specific isotherm, which is maintained if it is activated with NaOH or if a natural bed is
used, the Temkin model predominates for the volcanic beds of Cotopaxi and Tungurahua;
the Langmuir model for Reventador and Chimborazo, and the Dubbinin-Radushkevich
model for El Altar, only changes were observed in the isotherm type when activated with
HCI, determining that, for the beds of the Chimborazo volcano, Cotopaxi and Tungurahua
they were adjusted to the Dubbinin-Radushkevich model, while for El Altar and
Reventador they were adjusted to Temkin's isotherm. All the adsorption processes studied
follow a pseudo second order kinetics.

KEYWORDS: volcanic rocks, hardness, adsorption isotherms, adsorption Kinetics,
activate beds.
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