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Safety in buildings is a mandatory issue in today's construction. Fire-resistant glass is widely used in architectural elements such as partition walls, fire doors, fire windows,
escape routes, and staircases due to its excellent light transmission and protective properties [1]. This study focuses on the development and characterization of an
innovative intumescent material that is free from acrylamide and its derivatives, to avoid the potential toxic effects associated with these compounds [2]. The goal is to
produce fire-resistant glass capable of achieving an EI 30 classification, in accordance with the EN 13501-2 standard [3]. Small-scale laboratory prototypes were assembled
using two to four glass plates (5x5 cm? or 10x10 cm?), with interleaved intumescent layers ranging from 1 to 3 mm in thickness. These assemblies were tested for fire
resistance to evaluate their performance. Additionally, UV protection was assessed by applying a Multilayer Bragg Reflector (MBR) coating to the outermost surface. The
intumescent interlayers were also characterized both before and after fire exposure to evaluate structural and functional changes.
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Thermal Behaviour of the Intumescent Interlayer:
» Up to Point A (~100-110 °C): Evaporation of free and physically adsorbed H,O occurs.
+ Between A and B (110-200 °C): The onset of intumescence is observed, associated
with the dissociation of H,O from various chemical species, including different forms
of silicate ions.
- Between B and C (200-320 °C): Dehydration of polysilicate silanol groups takes place,
leading to the formation of siloxane bonds and the release of H,0.
+ Between C and D (320-420 °C): Exothermic reactions are detected, attributed to the
thermal degradation of polyol components, with a peak around 350 °C.

Concluding remarks

“* While all tested formulations complied with the normative thermal insulation
requirements, the potassium silicate formulation F9 demonstrated superior
efficiency compared to F4 and F7.

“* DSC/TGA confirmed the water content at various formulation stages, as well as the
temperature ranges associated with the degradation of organic components.

%* Preliminary durability tests of the glass assemblies indicated improved UV
protection, attributed to the application of a MBR coating on the outermost surface.

“* SEM micrographs revealed that the black residue of formulation F9 exhibited larger
pore sizes, correlating with the greater expansion (interlayer thickness) observed
after fire exposure, when compared to the residues of F4 and F7.

% XRD analysis of the F4 black residue (post-fire) revealed the presence of
cristobalite (tetragonal silica) and natrite (monoclinic sodium carbonate), findings
that align well with the microstructural features observed by SEM.

“* Ongoing work aims to further optimize the formulations and optical filters, and to
complete the comprehensive materials characterization and durability testing.
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> Glass assemblies incorporating multiple 1 mm intumescent interlayers exhibit
superior thermal insulation performance compared to those containing a single o

glass panes separated by three 1 mm interlayers.

» Among comparable types of glass assemblies, interlayers based on potassium
silicate formulations (F7 and F9) demonstrated greater thermal efficiency
than those based on sodium silicate (F4). All tested formulations met the

normative requirements for thermal insulation performance.
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