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ABSTRACT

This study focused on the recycling of red mud wastes (RM) from zinc
hydrometallurgy, recycled cullet (RC) and furnace slag (FS) for manufacturing glazed floor tiles.
Incorporation was attempted aiming at designing new formulations intended to be low water
absorption and high flexural strength after vitrified at 900-1,050 °C. The experiment was divided into
three parts i. e. floor tile body, red engode and transparent glaze. Firstly, the floor tiles containing
(<44 pm) RM 60-70 wt %, FS 10-20 wt %, RC 10-20 wt % and Red plastic clay (RPS) acts as a
binder to 0-30wt% were uniaxially pressed at350 Kg/cmZ. The green tile¥t were vitrified at 900-1,050
°C in oxidizing atmosphere in a gas furnace with a firing rate of 5 °C/min for 30 min. It was found
that the water absorption decreased and flexural strength increased with the increases of RM and RPS
contents including with highest firing temparature at 1,050 °C due to the formation of needle-like
crystals of wollastonite, mullite and glassy phases. The chosen floor tile containing RM 54 wt %, FS
11.5 wt %, RC 11.5 wt % and RPS 23 wt% fired at 1050 °C showed low water absorption at 11% and
high flexural strength at 26.31 MPa. Secondly, the engobes containing Red plastic clay60-100 wt%
and RC 0-40 wt% were wet ground in a pot mill for 30 min in order to controll the particle size
constantly at 18.64 pm. It was found that the lowest water absorption and the red color were achieved
with the increases of RC after fired at 1,050 °C. The chosen engobe slurry (1.4 g/cm’) composed Red

plastic clay 80 wt % and RC 20 wt % presenting the thermal expansion matched to the floor tile.



Thirdly, the transparent glazes containing RC 50 wt% ,ZnO 5 wt%, kaolin10-25 wt% and borax 20-35
wt% were wet ground in a pot mill for 30 min in order to control the particle size constantly at
18.64pum. After firing at 1,050 °C, the chosen transparent glazes slurry (1.4 g/cm3) composed RC 50
wt%, ZnO 5 wt%, kaolinite 15 wt% and borax 30 wt% presenting clear, bubble free and matched to
the floor tile. After that, the chosen engobe and glaze slurry were sprayed on the green floor tiles,
respectively. The glazed green tiles were vitrified at the same condition. The glazed floor tiles showed
low water absorption at 2.4%, linear shrinkage at 10 % and the apparent density at 2.5 g/cm3. The
flexural strength was achieved to 26.85 MPa. The results indicated that all of industrial wastes (RM,
FS and RC) could be used for glazed floor tile production. The new products are fulfilled the

requirements of the Thailand industrial standard 37-2529.



