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 Introduction

 Current Flame Retardants

 Structures of TMAD and TBAD

 Sample Preparation

 Characterization

 Thermal Stability

 Cone Calorimetry

 Conclusions



 Halogens have environmental impacts

 Bioaccumulation

 Toxic Gases and Smoke

 Many Non-Halogenated Replacements available

 Phosphorous

 Nitrogen

 Boron
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 Polyurethanes

 Melamine Cyanurate with aluminum phosphinate in films

 Dimethyl propane phosphonate

 Boron

 Boric Acid
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TMAD

TBAD
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• Polyurethane was obtained from Etco Specialty Products

• Base Samples of 10 wt% and 20 wt% were used for TBAD, TMAD, and Boric Acid

• Design of Experiment used as well

• Varying Weight % Levels of 5%, 8.75%, and 12.5%

• Triphenyl phosphine oxide and either TMAD or TBAD





 Char Yield



5% Degradation



Zanetti M.; Camino G.;  Thomann R.; Mulhaupt R.; Synthesis and thermal behaviour of layered silicate–EVA nanocomposites; 
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 New non-halogenated materials were synthesized in TMAD and 
TBAD

 5% Decaborate and 5% TPPO Weight blend is best for TMAD and 
TBAD

 Heat release rate and peak heat release rate were reduced

 Significant Charring was observed

 Future work
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