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RESUMEN

La liga fosférica es un tipo de liga quimica de gran interés en la produccion de cerdmicos refractarios,
utilizdndose composiciones que fraguan a temperatura ambiente o por calentamiento. Existen varios
métodos para obtener una liga fosforica, una de ellas es la reaccion acido-base entre acido fosforico y un
Oxido metalico [1].

En el presente trabajo se estudid el efecto ligante del MAP (monoaluminio fosfato) y como varian las
propiedades mecanicas y texturales del material cerdmico cuando se sintetiza a alta temperatura (1400°C-
1500°C) en una mezcla de arcilla caolinitica (Tincar Stper) y bauxita.

En el laboratorio se sintetizd6 MAP y se formularon diferentes mezclas de arcilla (activada térmicamente y
sin activar, 10% de MAP y 20% bauxita; también se utiliz6 Gnicamente arcilla para comparar los ceramicos
obtenidos. Los materiales se conformaron por prensado en forma de barras prismaticas a 40 MPa (7x7x50
mm), que luego se trataron térmicamente en horno eléctrico a 1400°C y 1500°C durante una hora.

Las propiedades que se analizaron fueron: resistencia mecéanica a la flexion en tres puntos, porosidad
abierta y densidad por el método de Arquimedes, distribucion del tamafio de poros por intrusion de
mercurio y variacion lineal permanente por calentamiento. También se identificaron las fases cristalinas
presentes y semi-cuantitativamente el porcentaje de material amorfo en el ceramico por medio de difraccion
de rayos x (DRX) y el método de Ohlberg [2].

Las barras sinterizadas a 1400°C presentaron mayor porosidad y menor resistencia mecanica que aquellas
sinterizadas a 1500°C. Las barras de la mezcla arcilla-bauxita-MAP se vitrificaron completamente; en
cambio, las barras del sistema arcilla activada térmicamente-bauxita—MAP presentaron mayor resistencia
mecanica y menor densidad que las barras de arcilla sola.

En base a los resultados obtenidos se concluye que para el sistema arcilla-MAP-bauxita estudiado los
mejores resultados obtenidos a alta temperatura corresponden al sistema arcilla activada térmicamente-
MAP- bauxita.

ABSTRACT

Phosphate binder is a type of chemical binder of great interest in ceramic refractory production, using
compositions that hardened at room temperature or by heating. There are several methods to obtain a
phosphoric binder, one of them is the acid-base reaction between a metal oxide and phosphoric acid [1].

In this work we studied the binder effect of MAP (monoaluminium phosphate) and the variation of the
mechanical and textural properties of the ceramic material when it is syntherized at high temperature
(1400°C - 1500°C) in a mixture of a kaolinitic clay (Tincar Super) and bauxite.



MAP was synthesized and different mixtures of clay were made (thermally-activated and unactivated), 10%
of MAP and 20% of bauxite; only clay was also used to compare the obtained ceramics. The materials were
made by pressing prismatic bars at 40 MPa (7 x 7 x 50 mm), and then were thermally treated in an electric
furnace at 1400°C and 1500°C during one hour.

The properties analyzed were: flexural strength at three points, open porosity and density by the Archimedes
method, pore size distribution by mercury intrusion and permanent linear change by heating. Also the
crystalline phases were identified and the percentage of amorphous material in the ceramic was semi-
quantified by x-ray diffraction (XRD) and Ohlberg s method [2].

The sintered bars at 1400°C had higher porosity and lower mechanical strength than those sintered at
1500°C. The clay-bauxita-MAP bars were completely vitrified; while the thermally activated clay-bauxite-
MAP showed higher mechanical resistance and lower density than bars which only had clay.

Based on the obtained results it is concluded that for clay-MAP-bauxite system the best results at high
temperature belongs to thermally activated clay-bauxite-MAP at 1500°C.
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