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1. Introduction – Cork powder is a waste of cork industry with low economic value. Cork industry 

produces high amount of cork dust, approximately 30%, as a result of manufacturing of different cork 
products [1]. So, it is economically interesting to find a more valuable alternative application for this 
industrial waste biomaterial.  Cork is mainly composed by suberin, lignin, and polysaccharides. Due to 
the chemical composition of cork and its cellular structure (Image 1), its 
heat transfer rate is reported to be very low and it can be used as heat 
insulating materials in the construction sector [2]. Lignocellulosic-based 
materials like cork are capable of producing charred residues. This charring 
competency is particularly important for developing effective flame 
retardant systems. Intumescent flame retardants (IFR) have been considered 
to be one of the most promising ecofriendly flame retardants in polymers 
because of their advantages of relatively high efficiency, low smoke, and 
low toxicity [3]. These agents are generally required in this approach: an 
acid, a char forming, and a foaming agent [4]. Therefore, investigating the 
thermal and fire behavior of cork powder and an acid source flame retardant 
as a new IFR system for thermoplastic materials can be interesting. 

 

2. Experimental – Cork (Quercus suber L.) powder components were obtained by chemical methods 

following the related TAPPI standards. Chemical composition, thermal stability and fire behavior of cork, 
its components and a melt-compounded IFR composite (acrylonitrile-butadiene-styrene (ABS)/cork 
(C)/ammonium polyphosphate (APP)) were characterized.  

 

3. Results and Discussion – The chemical composition of cork is shown in 

Table I. In thermogravimetry analysis (TGA), a 

higher amount of residue was registered when both 

APP and C were presented in IFR composite. 

Furthermore, FTIR analysis of the pyrolysis gases 

showed the release of nonflammable gases at a wide 

range of temperatures. The formation of a stable, 

uniform and compact char structure (Image 2) was 

observed in cone calorimeter test (CC), which reduced the fuel and heat transfer 

to inhibit combustion and prevent further burning of the underlying polymeric 

substrate.  

  

4. Conclusions – APP and cork powder showed synergistic effects that led to a combined gas and 

condensed-phase mechanism of action. An improvement in fire retardancy with a reduction of peak heat 

release rate and fire growth rate values was observed for IFR composite, in good agreement with the TGA 

and gas pyrolysis FT-IR results.  
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Table I. Chemical 

composition of cork. 
Chemical 

component 
Wt.% 

Suberin 38-40 

Lignin 23-25 

Polysaccharides 18-20 

Extractives  13-15 

  

 
Image 1. SEM micrographs of Cork at 

500 × with a scale bar of 50 µm. 

 

 

 
Image 2. Digital photograph of 

IFR composite residue after CC. 
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