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ABSTRACT

Effects of organic and inorganic additives additions on hydration, mechanical
and thermal properties of materials made of Mae Moh FGD-gypsum are studied.
FGD-gypsum (CaSQ4.2H,0) after calcined at 150 °C is transformed into FGD-plaster
(CaS0,4.1/2H,0). The hydration of the FGD-Plaster leading to the crystallization of
gypsum results in a very fast setting time about 10 minute when compared to that
of commercial plaster. The flash set produces a loss of workability or fluidity of
FGD-plaster slurry. The organic additives such glucose, citric acid, saw dust, coconut
fibers and hemicellulose fibers and the inorganic additives such sodium bicarbonate,
siliceous clay, fly ash and bottom ash, therefore, are considered to be used in retarding
the hydration of FGD-plaster. The additions of glucose, citric acid, hemicellulose
fibers and sodium bicarbonate increase the setting time of FGD-plaster up to 25-26
minutes comparable to that of commercial plaster while the additions of the others do
not retard the chemical reaction. The retarding capability is given as a sequence
of: citric acid > hemicellulose fibers > sodium bicarbonate > glucose. In the presence
of the additives, the crystal morphology is changed as can be seen by SEM.
The interlocking needles for the solidified FGD-gypsum become wider and shorter
appearing more or less two dimensional (2-D) particles in the presence of glucose,
citric acid, hemicellulose fibers and sodium bicarbonate. The additions of saw dust,
coconut fiber, siliceous clay, fly ash and bottom ash can also modify a habit of
growing gypsum crystals resulting in a reduction of crystal length. These changes in
morphology consequently give significant modifications of mechanical and thermal
properties of the materials. Mechanical properties are measured in terms of bulk
density, water absorption, chemical and fungi resistances and compressive strength.
The additions of both organic and inorganic additives result in a reduction of bulk
density, an increase of water absorption, a better chemical and fungi resistances than
commercial gypsum and a similar strength value to the commercial gypsum.



A good thermal insulating property is obtained from the samples added with coconut
fiber and siliceous clay.



