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Abstract 2 1 4 0 2 6

The objective of this research was to study aluminium oxide sludgeresulting from the
production of aluminium used as pozzolan material for substituted portland cement in
concrete. Aluminium oxide sludge was passed through sieve 10.200 and humidity was
eliminated by burning at 100 degrees celsius. The burning temperature of aluminium oxide
sludge for good pozzolanic reactivity in cement paste was studied. Physical and chemical
properties of aluminium oxide sludge were investigated. Portland cement type I was
replaced by aluminium oxide sludge from 2.5, 5, 10 and 20 percent by weight for casting
mortar and cement paste. The compressive strength of mortar was tested at the ages of 1, 3,
7, 28 and 90 days.

The burning temperature of aluminium oxide sludge for good pozzolanic reactivity was 550
degrees celsius. The particle shapes of aluminium oxide sludge burned at 100 and 550
degrees celsius were smooth, round and non-irregular. The specific surface area of
aluminium oxide sludge burned at 550 degrees celsius was higher than at 100 degrees
celsius can increase water to binder ratio (W/C+P) in cement paste and mortar. Chemical
composition analysis of all temperatures showed that the sum of SiO;+AlLO3+Fe;03 was
higher than 80 percent but the amount of sodium hydroxide was more than that of standard
portland cement.

The hydration and pozzolanic reactions of cement paste containing aluminium oxide sludge
have shown that the reaction of aluminium oxide sludge burned at 100 degrees celsius
produced more C3AHg and C4AH;3 than the reaction burned at 500 degrees celsius. This
difference is due to the different structure of the aluminium oxide sludge.

Testing showed that the compressive strength of mortar with 20 percent replacement
aluminium oxide sludge burned at 100 and 550 degrees celsius at 28 days is lower than that
with 75 percent when compared with O percent replacement at 28 days (control) for each of
two temperatures, suggesting it should not be used as pozzolan. However, aluminium oxide
studge burned at 100 degrees celsius was shown to have compressive strength more than at
550 degrees celsius because of the effects of two parameters in mortar. The first one was
hydration and pozzolanic reaction and the other is the water to binder ratio in mortar
following Abrams’s law. '





