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Feasibility Study for Recycling Used Refractory 

Plaster in the Lost Wax Casting Process 
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ABSTRACT 

Jewelry manufacturer industry in Thailand uses the lost wax casting process 

for producing the jewelry products. Refractory plaster is used as one of the raw 

materials in the manufacturing process. After completing the manufacturing process, 

used refractory plaster was removed from the workpiece and was left as industrial 

wastes., Therefore, if the used refractory plaster can be reused, it will help to 

decrease the industrial wastes. The purpose of this study is to investigate the 

feasibility for recycling used refractory plaster and forming it into a new product such 

as a refractory brick. In the preliminary experiment, bentonite was mixed with the 

used refractory plaster at various mixing compositions. Then, the mechanical 

property testing of each specimen was performed. In this study, the experiments 

were divided into two groups. In the first study group, used refractory plaster was 

mixed with bentonite and water in various ratios to determine the proper 

proportions. Then, all mixtures were poured into copper mold. Each specimen took 

about two days for completely solidify. The solid specimens were measured and 

weighed before placing them into the furnace for removing humidity at 200°C and 

held for 90 minutes. Finally, the test specimens of the first study group were 

evaluated for compressive strength. In the second group, the test specimens were 

annealed at 800°C and held for 4 hours. Then, the test specimens were evaluated 

for compressive strength. 

From the experimental results, it was found that the ratio of used refractory 

plaster: bentonite: water 60:40:50 from the first study group exhibited the highest 

compressive strength of 3.33 kN. 	In addition, the ratio of used refractory plaster: 

bentonite: water 60:40:50 from the second study group also exhibited the highest 

compressive strength of 3.67 kN. In conclusion, the ratio of used refractory plaster: 

bentonite: water 60:40:50 was optimal mixture composition and this mixture ratio 

can be resisted high operating temperature without cracking. Finally, it can be 

concluded that it is possible to reuse the used refractory plaster. 
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