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1- Introduction

This paper investigated the effect of the presence of
several carbonate and chromium oxide carbonate agents
with different weight percentages on the physical and
chemical properties of related glass and slag composites.
The effect of the mentioned foaming agents on the
density, porosity and expansion are compared. Finally, the
crystallization, microstructure and mechanical strength of
the samples that were suitable in terms of microstructure
and density were measured and compared. The purpose of
the work was to use steel slag waste for use as insulation
construction materials.

2-Experimental Procedure

First, two compositions of window glass and steel slag
were crushed. Since the primary slag powder was non-
uniform and structurally heterogenic, to ensure the
uniformity of the composition, the slag was melted at
1450 ° C, and its frit was prepared. The resulting frit was
ground in an agate mill and dried at 110 ° C and finally
ground with an electric mortar for 45 minutes. Two glass
powders and amorphous slag powder were mixed with
equal weight ratio. Samples were prepared in the form of
tablets with a radius of 2 cm and a thickness of 3-4 mm
using automatic uniaxial hydraulic press at 100 MPa
pressure. Carboxymethylcellulose CMC 2 wt.% was used
to increase adhesion and increase crude strength. Five
types of foaming agents include: silicon carbide (SiC),
calcium carbonate (CaCOs), barium carbonate (BaCOs),
chromium oxide (Cr,03) with different weight percent, 1
part by weight of graphite as a reducing agent, as well as
graphite itself, separately were used. The changes were
examined in terms of density, porosity and phases. All the
added foams, including five different amounts of 1, 2, 3,
4 and 5 parts by weight, were added to the composition.

3-Results and Discussion
Figure 1 shows a graph of total density changes,
increasing the amount of foaming agent from 1 to 5 by
weight. As the amount of calcium carbonate and barium
carbonates increase, the density decreases with a gentle
slope. As the sintered glass gradually softens, under
heating, calcium or sodium carbonate particles
decompose to oxide, releasing carbon dioxide.

The opposite is true in the case of Cr,03 and SiC. As
the amount of these compounds increases, it seems that

the increase in volume is disturbed and the density
increases.
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Figure 1. Changes of total density of composite, with
increasing the amount of barium and calcium carbonate
foaming agents and chromium oxide and silicon carbide

from 1 to 5 parts by weight
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Figure 2: Changes in overall porosity of composite, with

increasing the amount of barium and calcium carbonates

foaming agents and chromium oxide and silicon carbide
from 1 to 5 parts by weight

The lowest density is related to BaCOs; containing
samples, which is 0.42 g/cm® at 5% by weight of this
foam. The highest density is 1.89 g/cm?, and it is related
to the sample containing 4 weight parts of graphite,
excluding graphite compounds, the density is 0.91 g/cm?®
and it is related to the samples containing Cr,Os.

Although the expansion did not increase as the BaCO3
level increased (Figure 3), the decomposed foam was
removed from the sample as it reached the surface. In fact,
it can be said that by adding more than 2 wt. %, the
volume does not increase much and the excess gases that
are produced are removed from the sample and leave
penetrating porosity. The increase in this type of pores is
more evident with the increase in the amount of BaCOs
(Figure 3).

It is noteworthy that due to the high heating rate,
BaCO3z; decomposes rapidly and causes deep cracks,
especially in A sample.

Because calcium carbonate is a foaming agent, it produces
gas. As temperature increases, a significant portion of that
compound decomposes. Resultant CaO from the
decomposition of calcium carbonate can reduce the
viscosity of molten glass. As a result, the volume increase
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in the presence of calcium carbonate (Figure 3). The 4- Conclusion

sample volume increased in graphite containing foams at Glassy foams were produced at 1200 ° C by adding glass
about 800 ° C. waste to slag at a range of 50 wt. % in the presence of
different foaming agents: calcium carbonate, carbon,
/,";1_;,. ; chromium oxide, silicon carbide, and barium carbonate.
o Sample containing 1% by weight of calcium carbonate
B-1C with porosity 80% had compressive strength of 4.8 MPa.
Sample with 1% of chromium oxide with porosity 82%
by weight had compressive strength of 3.2 MPa. Sample
with 1% by weight of silicon carbide with porosity 83%

had a compressive strength of 2.5 MPa.
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Figure 3: Images of the composite sample containing
carbonate and carbon
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