Attenzione: i dati modificati non sono ancora stati salvati. Per confermare inserimenti o cancellazioni di voci è necessario confermare con il tasto SALVA/INSERISCI in fondo alla pagina









	


	
	



	
	
	
	
	
		
		
		
		

		
	
	
	
	





	




	
		
			[image: IRIS]
		
		
			[image: IRIS]
		
		
			
		
		
			

				
					Home
				
	
					
						Sfoglia
					
						Macrotipologie
& tipologie
							

						Autore
						Titolo
						Riviste
						Serie
						

				


			
				
					
					
				

			

				
					
						IT
					
						[image: Italiano] Italiano
						[image: English] English
							

				
	
					












	LOGIN


		

	






				
					
						
  
    [image: Logo Politecnico di Torino]
    [image: Logo Politecnico di Torino]
  


PORTO @ [image: ] Archivio Istituzionale della Ricerca


				

			

		
		




			
	        	
	
			IRIS
	Catalogo POLITO
	4 Contributo in Atti di Convegno (Proceeding)
	4.2 Abstract in Atti di convegno


	



















































	
	
		
		
	









Recently, the use of engineered nanoparticles has been proposed for a variety of environmental applications, such as enhanced oil recovery, subsurface characterization and in situ contaminant remediation. As an example, injection into the subsurface of suspensions of microscale and nanoscale zerovalent iron particles (MZVI and NZVI) have proved to be a promising technology for treatment of aquifers contaminated by recalcitrant compounds. Consequently, such applications require a full understanding of the mechanisms governing the transport of colloidal particles in saturated porous media. Moreover, the development of quantitative predictive models is of pivotal importance for system design and implementation.
Nanoparticles transport in porous media is usually described by a modified advection-dispersion equation that takes into account the mass exchanges between liquid and solid phase due to physical and physico-chemical interactions. The interaction kinetics, resulting in particles deposition onto and release from the solid matrix, have been proven to be strongly influenced by both operative, e.g. injection flow-rate [1, 6], and natural conditions, e.g. pore-water ionic strength [4]. These parameters can substantially vary according to the field of application and the involved subsurface formations (e.g. NZVI injected in contaminated aquifers, nanoparticles released leachate from a landfill, nanoparticles injected in a reservoir for enhanced oil recovery, etc.). Therefore, it is essential that mathematical models take into account the effects of ionic strength and pore water velocity transient conditions on particles mobility.
In this work, two modelling tools, MNMs and MNM3D, are proposed for simulation of colloidal particles, respectively at laboratory and field scale. MNMs  is a Matlab based user-friendly graphical interface (www.polito.it/groundwater/software/MNMs.php), which implements numerical solutions to 1D Cartesian colloid transport equations, accounting for both constant and transient ionic strength conditions [4] and porous medium clogging [3]. MNMs can be also employed for pilot scale simulation of particles injection through a single well. To this purpose, transport and flow equations are solved in radial geometry, accounting for the dependency of colloid transport kinetics on pore fluid velocity and viscosity [5].
MNM3D is developed for the simulation of nanoparticles suspensions injection and transport in more complex scenarios. MNM3D is a modified version of the well-known transport model RT3D [2], in which the colloid transport equations and the dependencies of attachment and detachment kinetic coefficients on transients in pore water ionic strength and velocity have been implemented. The approach is validated comparing the simulation results of MNMs and MNM3D run on one-dimensional and 2D (radial symmetry) domains. The tool can be used for multi-dimensional simulations and employed in many practical field-scale applications, such as the preliminary design of in situ aquifer remediation via injection of reactive nanoparticles injection. In particular, it can be useful to estimate important operative parameters, including particles distribution around the injection well, influence radius for a target concentration, number of required injection wells, etc.
The work is co-funded by the FP7 EU projects AQUAREHAB (g.a. 226565) and NANOREM (g.a. 309517).
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				Abstract

				Recently, the use of engineered nanoparticles has been proposed for a variety of environmental applications, such as enhanced oil recovery, subsurface characterization and in situ contaminant remediation. As an example, injection into the subsurface of suspensions of microscale and nanoscale zerovalent iron particles (MZVI and NZVI) have proved to be a promising technology for treatment of aquifers contaminated by recalcitrant compounds. Consequently, such applications require a full understanding of the mechanisms governing the transport of colloidal particles in saturated porous media. Moreover, the development of quantitative predictive models is of pivotal importance for system design and implementation.
Nanoparticles transport in porous media is usually described by a modified advection-dispersion equation that takes into account the mass exchanges between liquid and solid phase due to physical and physico-chemical interactions. The interaction kinetics, resulting in particles deposition onto and release from the solid matrix, have been proven to be strongly influenced by both operative, e.g. injection flow-rate [1, 6], and natural conditions, e.g. pore-water ionic strength [4]. These parameters can substantially vary according to the field of application and the involved subsurface formations (e.g. NZVI injected in contaminated aquifers, nanoparticles released leachate from a landfill, nanoparticles injected in a reservoir for enhanced oil recovery, etc.). Therefore, it is essential that mathematical models take into account the effects of ionic strength and pore water velocity transient conditions on particles mobility.
In this work, two modelling tools, MNMs and MNM3D, are proposed for simulation of colloidal particles, respectively at laboratory and field scale. MNMs  is a Matlab based user-friendly graphical interface (www.polito.it/groundwater/software/MNMs.php), which implements numerical solutions to 1D Cartesian colloid transport equations, accounting for both constant and transient ionic strength conditions [4] and porous medium clogging [3]. MNMs can be also employed for pilot scale simulation of particles injection through a single well. To this purpose, transport and flow equations are solved in radial geometry, accounting for the dependency of colloid transport kinetics on pore fluid velocity and viscosity [5].
MNM3D is developed for the simulation of nanoparticles suspensions injection and transport in more complex scenarios. MNM3D is a modified version of the well-known transport model RT3D [2], in which the colloid transport equations and the dependencies of attachment and detachment kinetic coefficients on transients in pore water ionic strength and velocity have been implemented. The approach is validated comparing the simulation results of MNMs and MNM3D run on one-dimensional and 2D (radial symmetry) domains. The tool can be used for multi-dimensional simulations and employed in many practical field-scale applications, such as the preliminary design of in situ aquifer remediation via injection of reactive nanoparticles injection. In particular, it can be useful to estimate important operative parameters, including particles distribution around the injection well, influence radius for a target concentration, number of required injection wells, etc.
The work is co-funded by the FP7 EU projects AQUAREHAB (g.a. 226565) and NANOREM (g.a. 309517).
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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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