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OBJECTIVES
In the building sector, over recent years it is ever more important the
development of new solutions to improve energy efficiency and savings,
particularly due to the demanding EU directive. The implementation of
ventilated façades, on new and existing buildings, offers the possibility to
reduce costs and promote the acoustic and thermal insulation but it must
fulfil increasing security requirement (e.g. fire resistance). The thermal
performance of the external layer influences the building performances;
from this perspective, the porosity plays a key role in the definition of
thermal conductivity of the material.
For this purpose, four waste glasses were tested in order to evaluate their
recyclability and feasibility of ceramic foams (Fig.1).
Starting from the heating effect of the
materials behavior, this study wants to point
out the parameters which mainly affect the
pore formation. Furthermore, the effect of
SiC addition was investigated, mainly focusing
on the different stability obtained.
Glass Network Formers: SiO2, P2O3
Glass Network Amphoterics: TiO2,Al2O3,Fe2O3, Sb2O3
Glass Network Modifiers: MgO, CaO, MnO, ZnO,
CuO, SrO, BaO ,PbO, ZrO2, Na2O, K2O
Figure 1: Ternary diagram of the tested glasses.
I: Urban waste glasses; II: Lamps glasses; III: Screen glasses; IV;:Ceramic glasses

MATERIALS and METHODS
Waste glasses were previously dry milled (<400um). Each material was
tested with and without addition of 1 wt% of SiC.
Ceramic discs, with 30 mm diameter, were produced by uniaxial pressing
technique (15 MPa) at room temperature with the addition of 2.5wt% of
PEG, then dried at 120°C for 8 h.
Table
1:
Chemical
Then samples were fired at different
compositions
obtained
temperatures in order to achieve the same
through XRF analysis
viscosity of fused glass. The viscosity of the
liquid phase was estimated using the Flüegel
model based on the Vogel-Fulcher-Tammann
equation [1].
Chemical analysis was performed using a XRFWDS, Panalytical AXIOS Advance instrument.
Mineralogical quantitative determinations were
performed by X-ray powder diffraction with
Bruker D8 ADVANCE instrument and Rietveld
refinement.
The microstructural evolution of fired samples
was followed using optical microscope (Wild
equipped with digital camera Nikon DS-Fi2) on
the cross section.
Fired specimens were characterized for water
absorption and bulk density (ISO 10545-3) and
linear shrinkage.

CONCLUSIONS
The differences obtained in terms of microstructure strongly affect
materials properties (Fig.4). The viscosity decrease, obtained by the
increase of the firing temperature, initially favors the bubble expansion into
the bulk structure. A further rise of the temperature determines the
collapse of the sample. Comparing the different glass samples, the viscosity
range within the bloat is observed is not the same. Regardless the behavior
of the raw material, the bloat phenomena are importantly affected by the
composition. In fact, the bloating induced by SiC makes it is possible to
modulate the thermal stability. Furthermore, the chemical composition
influence the open/closed porosity ratio affecting the water absorption (not
shown) and its use in construction. In case of occurrence of crystalline
phases (IV sample), it must be take into account that the chemical
composition is modified.

Figure 4: Effect of chemical composition and SiC addition on:
A) Bloating index; B) Bulk density

These results point out that the production of ceramic foams is not only
correlated to the viscosity of the fused phase but is strictly correlated to the
king of elements involved.
Further studies will be focused on the possibility to correlate wastes
composition and microstructure, in order to be able to predict and tailor
them to the requirements for building systems.
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RESULTS
The glass samples show different thermal behaviors already without SiC
addition (Fig.2) .
Samples I and II undergo a
bulk bloating, favored by
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lowering glass viscosity, given
I
by thermal decomposition of
unstable impurities. On the
I+1%SiC
contrary, samples III and IV
progressively
sinter
by
II
increasing firing temperature.
II+1%SiC
The addition of SiC gives rise
to the a darkening for all
III
materials as a consequence of
III+1%SiC
the reducing bulk conditions.
The
porosity
formation
is
IV
observed for all samples, but
IV+1%SiC
it starts at different viscosity
Figure 2: Macrostructures of the samples cross- values and is characterized by
sections: - effect of SiC addition.
important differences.
Considering the same
melt
viscosity,
the
microstructures
obtained are largely
different (Fig.3).
I+1SiC exhibits the
presence of an almost
homogeneous porous
structure, with not
spherical holes 0.1-0.5
mm in diameter. Sample
II also shows irregular
pores but with larger
diameters (1-2 mm).
Sample IV has a pretty
compact structure.
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Figure 3: Microstructures of SiC doped glasses – effect
of chemical composition.

