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Ethylene-vinyl acetate copolymer (EVA) is a widely used material, particularly in the cable industry. It is frequently formulated with large quantities of inorganic filler material, such as aluminium trihydroxide (ATH). EVA is known to form a protective layer which can inhibit combustion, especially at low heating rates but, unfortunately, this effect is not observed when used in formulations with ATH. Moreover, to be efficient, a high amount of such inorganic filler is necessary (60 wt.%). This fact is an important drawback that lead to a reduction of the mechanical properties and of the processability.
Aiming to improve these aspects, this research is focused on the use of sol–gel reactions to synthesize inorganic fillers in a polymeric matrix. The sol–gel method is based on a hydrolysis-condensation reaction of a metal alkoxide, which allows the synthesis of particles well dispersed in the polymer matrix. These reactions were done inside the extruder during the processing of the polymer matrix.
The presence of sol-gel silica increases the Time To Ignition and also improves self-extinguishing ability, thanks to a better thermal stability at higher temperatures, and reduces the maximum Heat Release Rate in cone calorimeter tests. The flame retardant mechanism of silica in the EVA is mainly due to the physical process of silica acting as enhanced char/silica layers in the condensed phase which prevents the heat and mass transfer in the fire. A synergistic flame retardant mechanism have been evidenced by adding sol-gel silica inside EVA/ATH composites.



Reactive Extrusion of Sol-Gel Silica as Fire Retardant Additive In Ethylene-Vinyl Acetate Copolymer (EVA) Composites / Battegazzore, Daniele; Lavaselli, Matteo; Frache, Alberto; Li, D.; He, J.; Yang, R.. - ELETTRONICO. - (2016). (Intervento presentato al  convegno 32nd International Conference of the POLYMER PROCESSING SOCIETY tenutosi a LYON FRANCE nel July 25-29, 2016).





		
	




	
	
		
			
			
			
			
			
			
				
					
					
				
			
				
					
					
				
			
				
					
					
				
			
				
			
				
			
				
			
			
			
			
			
			Reactive Extrusion of Sol-Gel Silica as Fire Retardant Additive In Ethylene-Vinyl Acetate Copolymer (EVA) Composites

			




























	
	


	
		
		
		
		
	





	
	
	
	
	
	
	
		
		
		
		
		
			
			
			
		
		
		
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
		
		
		
	


BATTEGAZZORE, DANIELE;LAVASELLI, MATTEO;FRACHE, ALBERTO;Li, D.;He, J.;Yang, R.

	
		
		
	



			2016

			

			
				Abstract

				Ethylene-vinyl acetate copolymer (EVA) is a widely used material, particularly in the cable industry. It is frequently formulated with large quantities of inorganic filler material, such as aluminium trihydroxide (ATH). EVA is known to form a protective layer which can inhibit combustion, especially at low heating rates but, unfortunately, this effect is not observed when used in formulations with ATH. Moreover, to be efficient, a high amount of such inorganic filler is necessary (60 wt.%). This fact is an important drawback that lead to a reduction of the mechanical properties and of the processability.
Aiming to improve these aspects, this research is focused on the use of sol–gel reactions to synthesize inorganic fillers in a polymeric matrix. The sol–gel method is based on a hydrolysis-condensation reaction of a metal alkoxide, which allows the synthesis of particles well dispersed in the polymer matrix. These reactions were done inside the extruder during the processing of the polymer matrix.
The presence of sol-gel silica increases the Time To Ignition and also improves self-extinguishing ability, thanks to a better thermal stability at higher temperatures, and reduces the maximum Heat Release Rate in cone calorimeter tests. The flame retardant mechanism of silica in the EVA is mainly due to the physical process of silica acting as enhanced char/silica layers in the condensed phase which prevents the heat and mass transfer in the fire. A synergistic flame retardant mechanism have been evidenced by adding sol-gel silica inside EVA/ATH composites.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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