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In the context of groundwater remediation, the use of zero-valent metals is known to be successful for the degradation of a wide range of contaminants. In particular, granular iron filings in permeable reactive barriers (PRBs) are a consolidated technology applied on a number of sites. Nevertheless, the realization and construction limitations restrain, in some cases, the applicability of this technology. In order to overcome some of these restrictions, the use of nanoscale zerovalent iron (nZVI) was proposed. NZVI particles, thanks to their reduced size, can be dispersed in aqueous slurries, and directly injected in the subsoil slurry, thus allowing to directly target the contaminant close to the source of contamination. However, critical points for successfully full-scale applications are stability against aggregation, mobility in subsurface environments, and longevity under subsurface conditions. Iron nanoparticles should remain in suspension for a time sufficient to allow slurry preparation, handling and injection in the subsurface. Also, they should have a sufficient mobility in the subsurface to be transported for some extent around the injection point. However, several studies have shown nZVI to be scarcely mobile and stable in both laboratory studies and field-scale tests, due to the strong tendency of nZVI particles to aggregate when dispersed in water, forming big dendritic flocs and subsequently network structures, which may widely exceed the micron. Such aggregates could also significantly limit transport by plugging the pores of the aquifer, and exhibit reduced specific surface area, and consequently reactivity. Reasons for nZVI aggregation are to be found in the balance of repulsive and attractive forces acting between particles. Iron nanoparticles, being mainly composed by Fe0 and iron oxides are subject to long-ranged attractive magnetic forces. Magnetic interactions have been stated to be the cause for the abatement of the energy barrier in the inter-particle interaction potential, promoting aggregation. Therefore, strong long-ranged repulsive forces among particles are needed to overcome this magnetic attraction. Coating of the iron nanoparticles with hydrophilic polymers and increasing the viscosity of the nZVI slurry were found successful approaches for improving both colloidal stability and mobility in lab-scale experiments.
The particles can be delivered into the subsurface using both permeation and fracturing technologies. When injected into natural aquifers, highly concentrated nZVI slurries (usually between 10 - 20 g/L) will need to move from the wells to the contaminated zone, coming in contact with the contaminants. At the same time, they should not disperse in the environment or leave the contaminated area with a residual reactivity. As a consequence, the mobility of the particles is to be predicted with a sufficient precision before designing any injection at the field scale. Although it is unfeasible to draw absolute conclusions for nZVI mobility in natural subsurface environments from results of laboratory tests, numerical transport models can be developed from column tests, and used to simulate nZVI transport in porous media at the field scale. Such models can represent a tool in the development of an efficient injection technology for field-scale applications of nZVI slurries.



Zerovalent iron nanoparticles for groundwater remediation: Surface and magnetic properties, colloidal stability, and perspectives for field application / Tosco, TIZIANA ANNA ELISABETTA; Coisson, Marco; Xue, Dingqi; Sethi, Rajandrea - In: Nanoparticles Featuring Electromagnetic Properties: From Science to Engineering / Chiolerio A., Allia P.. - STAMPA. - Kerala : Research Signpost, 2012. - ISBN 9788130804804. - pp. 201-223
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				Abstract

				In the context of groundwater remediation, the use of zero-valent metals is known to be successful for the degradation of a wide range of contaminants. In particular, granular iron filings in permeable reactive barriers (PRBs) are a consolidated technology applied on a number of sites. Nevertheless, the realization and construction limitations restrain, in some cases, the applicability of this technology. In order to overcome some of these restrictions, the use of nanoscale zerovalent iron (nZVI) was proposed. NZVI particles, thanks to their reduced size, can be dispersed in aqueous slurries, and directly injected in the subsoil slurry, thus allowing to directly target the contaminant close to the source of contamination. However, critical points for successfully full-scale applications are stability against aggregation, mobility in subsurface environments, and longevity under subsurface conditions. Iron nanoparticles should remain in suspension for a time sufficient to allow slurry preparation, handling and injection in the subsurface. Also, they should have a sufficient mobility in the subsurface to be transported for some extent around the injection point. However, several studies have shown nZVI to be scarcely mobile and stable in both laboratory studies and field-scale tests, due to the strong tendency of nZVI particles to aggregate when dispersed in water, forming big dendritic flocs and subsequently network structures, which may widely exceed the micron. Such aggregates could also significantly limit transport by plugging the pores of the aquifer, and exhibit reduced specific surface area, and consequently reactivity. Reasons for nZVI aggregation are to be found in the balance of repulsive and attractive forces acting between particles. Iron nanoparticles, being mainly composed by Fe0 and iron oxides are subject to long-ranged attractive magnetic forces. Magnetic interactions have been stated to be the cause for the abatement of the energy barrier in the inter-particle interaction potential, promoting aggregation. Therefore, strong long-ranged repulsive forces among particles are needed to overcome this magnetic attraction. Coating of the iron nanoparticles with hydrophilic polymers and increasing the viscosity of the nZVI slurry were found successful approaches for improving both colloidal stability and mobility in lab-scale experiments.
The particles can be delivered into the subsurface using both permeation and fracturing technologies. When injected into natural aquifers, highly concentrated nZVI slurries (usually between 10 - 20 g/L) will need to move from the wells to the contaminated zone, coming in contact with the contaminants. At the same time, they should not disperse in the environment or leave the contaminated area with a residual reactivity. As a consequence, the mobility of the particles is to be predicted with a sufficient precision before designing any injection at the field scale. Although it is unfeasible to draw absolute conclusions for nZVI mobility in natural subsurface environments from results of laboratory tests, numerical transport models can be developed from column tests, and used to simulate nZVI transport in porous media at the field scale. Such models can represent a tool in the development of an efficient injection technology for field-scale applications of nZVI slurries.
			
		

	
		
		
	Scheda breve
	Scheda completa
	Scheda completa (DC)
	
	[image: SFX Query]


		
		
			
				

















































	
	
	




















	
		
		
		
		
		
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Anno del prodotto
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			2012
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
	
		
		
		
		
		
		
			
			
			
				
					
				
				
			
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Codice ISBN
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			9788130804804
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Titolo del libro
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			Nanoparticles Featuring Electromagnetic Properties: From Science to Engineering
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
	
	
	
		
		



























	
	
	Appare nelle tipologie
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			2.1 Contributo in volume (Capitolo o Saggio)
		
		
		
		
	



	






			

		

	


	


	
		























		File in questo prodotto:



	
	
	
	
	
	
    
	
	
	
	
	
	
		
			
				
			
		
		
	
	
	
	
		
			Non ci sono file associati a questo prodotto.

		
		
	





	
	
	









	
		
			
			
			



















	
		
		
	
	
	
	


	Pubblicazioni consigliate


	
		
		
			
				
				
				

			
			

		
	
	




			
		
	

	
		
		
			
			
				I documenti in IRIS sono protetti da copyright e tutti i diritti sono riservati, salvo diversa indicazione.

			
		
	




	






















	

	
		
			
		    	
			      	 Informazioni
			    

			    
			    	
			        	










	
		
		
			
			Utilizza questo identificativo per citare o creare un link a questo documento: https://hdl.handle.net/11583/2495767
			
		
	
	
	

			      	

			    

			

		

	


	
	
	
		
			
			
				





















	
	 Attenzione

	
	










	
		
		
			
			
			Attenzione! I dati visualizzati non sono stati sottoposti a validazione da parte dell'ateneo

		
	
	
	



			
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
		
		
	
	
		
		
	
	
	
	
	





    


























	
		
			
				
					
						Conferma cancellazione
						
					
				

				
					
				
			

			
				Sei sicuro che questo prodotto debba essere cancellato?

			

			
				
					
						
							
							Chiudi
						
					
				
				
				
						
						
							Elimina
							
						
					
				
			

		

	




	
    
    
				





	
		
			
				
					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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