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ABSTRACT

The study on characterization of gypsum paste mixtures made from flu gas
desulfurization (FGD) sludge, rubber wood fly ash and kaolin that passed through No 325 mesh,
was carried out. The chemical and physical properties of constituent materials were determined
using x-ray fluorescence spectrometer and scanning electron microscope. The FGD sludge was
dried in the oven at 100 °C for 24 hours before using in the mixes. Twelve gypsum mixes with the
following ratios by weight of dry FGD gypsum: rubber wood fly ash: kaolin were made; 100:0:0,
90:10:0, 80:20:0, 70:30:0, 80:10:10, 70:10:20, 70:20:10, 60:20:20, 60:30:10, 50:30:20, 90:0:10,
80:0:20. For each mix, the initial and final setting times of the pastes, drying shrinkage, dry
density, water absorption, thermal conductivity in dry state and compressive strength were
determined. The compressive strength were evaluated using 50 mm cube specimens air dried for
7 days, for 28 days, and those steam-cured at low pressure at 85 °C for 6 hours.

The initial and final setting times were found to be between 13-19 minutes and
23-32 minutes, respectively. Mixes with high FGD gypsum content showed good hydration
reaction. Replacing FGD gypsum with rubber wood fly ash resulted in a reduction in the density
and an increase in water absorption due to high permeability of the rubber wood fly ash. The mix
with 30 percent of FGD gypsum replaced by rubber wood fly ash had the density of 792 kg/m3
which was more than 24 percent lower than the normal density of FGD gypsum, and the water
absorption was found to be 494 kg/m3. The lowest shrinkage of 0.012 percent was obtained from
specimens with 20 percent of FGD gypsum replaced by kaolin. The mix with 100 percent FGD
gypsum gave the highest 28-day strength of 12.1 MPa, the highest thermal conductivity of 0.185
W/m.K, and the lowest water absorption of 202 kg/m3. The mix with 30 percent of FGD gypsum
replaced by rubber wood fly ash gave the lowest compressive strength of 1.14 MPa.

The study showed that FGD sludge, rubber wood fly ash and kaolin which are

&)



industrial wastes have the potential to be developed into a building construction material for

making lightweight blocks.

Key words: gypsum paste, rubber wood fly ash, kaolin, compressive strength, lightweight

blocks
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R=(Q,/2A) x(D/dT) (3.2)
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