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This thesis is intended to study and construct a vacuum furnace as the electric furnace for heat
treatment of gemstones. Three lines of heating element of Kanthal Super 33 was used as a heat
source of furnace. Insulator of furnace was constructed from fireclay type cast 18 and alumina
insulator board (1,800 °C and 1,400 OC). The volume of the furnace was about 20 X 20 X 19 cm’.
Quantity of current flow through heating element was controlled by adjusting the voltage of variac
via step-down transformer and measured by current transformer. Temperature of the furnace is
measured by thermocouple type B. Vacuum system consist of rotary pump, which evacuate the air
though the front side of the furnace and pressure in the furnace was measured by budong gauge.
Heat is reduced at the door of the furnace by circulating water to prevent damaging of o-ring. The
results of test performance of the furnace and the heat treatment on Zircon in the atmosphere,
vacuum and nitrogen environment show that the temperature of 1,200 0C was obtatned at variac
voltage of 220 volt and current in heating elements of 245 A. The lowest pressure obtained in the
furnace is 37 mbar. After the heat treatment on zircon, it was found that the color was changed from
red-violet to yellow after heating in atmosphere, to blue after heating in vacuum and to dark blue

after heating in the nitrogen environment.





