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1. Introduction – The study of fire resistance of materials is an important research topic because fire is a

constant risk due to the massive use of combustible materials, such as fabrics, polymers and wood. In the

case of polymers, fire resistance can be improved using flame retardants based on halogen, phosphorus,

minerals, and nitrogen, among others. However, some of these compounds, mainly halogen flame

retardants, are persistent, bioacummulative and/or toxic, therefore their use has been restricted. In

addition, the increasing concern about the improvement of the sustainability of materials has encouraged

the development of new plastics and additives made from renewable resources. For this reason, renewed

interest is emerging in natural flame retardants for polymeric materials. The objective of this work is to

evaluate the processability of natural flame retardants and the influence of the additive on the physical-

chemical and mechanical properties.

2. Experimental – The polymeric matrices used are a high density polyethylene Egyptene HDPE in

pellets from Sidpec and polypropylene in pellets with two viscosities Luban 1101S (MFI 24g/10min) and

Luban 1151K (MFI 3g/10min) from Orpic. The natural flame retardants are Brucite HQ-1250 kindly

supplied by Fengcheng City Heqi Brucite Mining, Boehmite ACTILOX B30 kindly supplied by Nabaltec

and Lignin UPM BioPiva 199 from UPM Biochemicals. The composites have been manufactured by twin

screw extruder with additive percentage of 45 and 60% for brucite and boehmite; and 10 and 20% for

lignin. For the characterization of the composites scanning electron microscope (SEM),

thermogravimetric analysis (TGA), differential scanning calorimetry (DSC), oscillatory rheology,

dinamic mechanical thermal analysis (DMTA) and mechanical tests have been carried out.

3. Results and Discussion – In relation to DSC test it was observed an increasing in the crystallinity

percentage when the amount of additive (boehmite and brucite) increase. TGA curves show an increasing

in the degradation temperature by adding the flame retardants, and also it is concluded that the extrusion

is homogeneous. As expected, in the oscillatory rheology was observed that the additives increase

considerably the viscosity of the composite. Finally, in relation to mechanical properties, maximum

tension and impact resistance decrease regarding to percentage of additive, while elastic and flexural

modulus increase.

4. Conclusions – Firstly, it is concluded that it is possible to obtain a composite with 60% additive with a

good dispersion by extrusion. Throughout the tests it is verified that the flame retardant influences the

physical-chemical and mechanical properties, therefore, it is necessary to determine the optimal additive

percentage.
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