= a . ~ . . S f :
conferenceseries.com e
19" World Congress on

Materials Science and Engineering

June 11-13, 2018 | Barcelona, Spain

Effect of carbon-based nanomaterials on flexible polyurethane foaming process and foam fire behavior

M? Pilar Muiioz, Almudena Muiioz and M? Virtudes Navarro
CETEM, Spain

Statement of the Problem: Flexible polyurethane foams (FPUFs), due to their structure and unique properties, are widely used
in several sectors such as building and construction, packaging, bedding and furniture, automotive, etc. The main disadvantage
of this type of foams is their poor resistance against fire due to the oxygen entrapped in the structure, which means that
FPUFs rapidly burn with a high release of toxic smokes. The most common way to solve this drawback is the addition of
flame retardants into the foams formulation although the most effective additives are based on halogenated or nitrogenated
compounds of considerable toxicity during handling and in case of fire where they give rise to the emission of highly toxic
gases. Because of that, other ways to improve the fire behavior of FPUFs are being investigated. The purpose of this study is to
analyze the fire behavior of flexible foams when different carbon based nanomaterials are incorporated into the formulation.

Methodology & Theoretical Orientation: FPUf incorporating different carbon derived nanomaterials (carbon nanofibers
(CNF) and expandable graphite (ExG)) were synthesized by the one shot method allowing the material free rise in a squared
box. Foaming reaction kinetic was followed by the cream and rise times. Foams obtained were chemically characterized by
ATR-FTIR spectroscopy. Thermal properties were determined by TGA, and fire behavior was evaluated by internal horizontal
burning test.

Findings: Chemical properties were not influenced by the carbon based nanomaterials, and the decomposition temperature
was increased by 15°C with 20 pph of ExG. Fire behavior was enhanced with both nanomaterials.

Conclusion & Significance: Improvements in the flame retardancy of FPUFs were achieved with both carbon based
nanomaterials without worsening their physical-mechanical properties. Incorporation of 1% (w/w polyol) of CNF decreased
the burning rate by almost 50% and 20% of ExG gave self-extinguish foam.
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