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ABSTRACT

A glass—ceramics based on blast{furnace slag, with some additives to the theoretical diopside composition in
order to control properties of mother glass and the heat treatment conditions, has been investizated. The Taw
materials in this study were blast—furnace slag, serpentine, feldspar and quartz as mother glass Ingredients.
Titanium dioxide and chromite were used as the nucleating agents.

Batch compositions of the prepared glasses and ceraming conditions were found by trial and error method. The
optimum conditions were confirmed by analyzing several measured plysical properties such as density change
during heat treatment, microhardness of slag-ceramics prepared, viscosity change of glass at heat treatment tem-
peratures, nucleation density change, dilatometric properties, differential thermal analysis, identification of the
grown crystal and crystal sizes.

The batch composition feasible to prepare slag-ceramics was 40% of blast-fumace slag, 25% of serpentine,
18% of feldspar and 17% of silica sand. Three percent titanium dioxide and 1% chromite of the mother glass
were added as nucleating agents.

The ceraming conditions under which the slag—ceramics having considerably good properties can be developed
found as: “The glass was heated at 750°C for 2 hours for nucleation, and the temperature was raised up to

1,000°C with a rate of 0.75°C/min for crystal growth.”
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Table 1. Chemical composition of raw materials.
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5i0e 33.82 ) 37.9 67.16 | 94.62) 15.26
AlaOg 16. 14 a1 18.26 | 2.62 6.53
Cra0 - - — —| 470
FexO; ¢ B8 6.3 20| 0.40| 28.47
CaQ 42.12 1.1 .31 0.12 —
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MnQ) 0.43 — - — -
K0 0.21 ) C.0L 2.38 | 0.29 -
Naz() .62 0.06 7.19 | 1.12 —
3 Q.91 — — — —
Iz, loss —t 11.9 2,81 | 0.37 —
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Table 2. Batch compesitions tested using natural

minerals,
(wt. %)
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No. ~

Coon | 48.5 303 21.2 — - —
0400 | 46.5 25.1 20.4 ) 4.0 -
0860 | 44.6 27.9 19.5
1200 | 42.7 26.7 168.6 | 12.0 -
1600 | 40.8 255 377 1160 - —

0052 | 48.5 30.3 21. 2 — 5 2
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0452 | 46.5 20.1 0.4 40| » "
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1652 | 40.8 5.5 17.7 | 18.0 | » I
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164l | 40 8 25.5 17.7 | 16. 0 4 1
1831 " " " I 3 "
1621 " " 7" w2 ow

1 "

1611 7” Iz o "

The batch No. 0000 has the thearetically calculated
diopside compesition.
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Fig. 9 Scanning clectron micregraphs of slag-cetamnics 1631, prepaved by the gradient feat treatment
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0. 75°C/min respectively.
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Table 6. Effect of max. temp. reached on some
important properties of  slag-ceramics
preparad by the gradient heat trestment
method at a rate of 0.75°C/min, follo-
wed by nucleatior at 750°C {or 2 hrs.
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