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Zero-valent iron micro- and nano-particles represent a promising technology for groundwater remediation. Due to their large surface area, reactivity and mobility, iron micro- and nano-particles are extremely effective in contaminants degradation, allowing source treatment, as they can be injected directly in the subsurface in the form of aqueous dispersions. Some promising results have shown that some mobility limitations of iron particles, due to aggregation, can be overtaken by modification of the suspensions using biodegradable hydrocolloids, namely guar gum and xanthan gum, thus forming non-Newtonian fluids. The design of a remediation project is thus strictly connected to the determination of the radius of influence of an injection well (ROI). This can be estimated using a macro-scale modelling approach, able to predict particle transport and accounting for particle-particle and particle-grain interactions. The aim of this work (co-funded by European Union project AQUAREHAB (FP7 - Grant Agreement Nr. 226565)), is to use Computation Fluid Dynamics (CFD) and Population Balance Models (PBM) at the micro-scale to derive constitutive equations for the model at the macro-scale. Several two-dimensional computational grids, created in Gambit and obtained by Scanning Electron Microscopy (SEM) micrographs, are here employed to describe the real geometry of a small portion of the porous medium. Fluent 12.1 was used to model the flow field at the microscale, using different rheological models (Newtonian and non-Newtonian), effective velocities, as well as sand size and porosity values. Preliminary results show good agreement between the permeabilities predicted by the CFD model and by the empirical Ergun equation. An example is shown in the figure, where the velocity magnitude contour plot for water flowing through sand particles of 300 micrometers is reported. The CFD code is then coupled with PBM to simulate the presence and the evolution of the particles, including for example aggregation, in order to extract attachment-detachment kinetics to be used in macroscale approach.



Micro-Scale Modelling of Iron Particles Transport in Saturated Porous Media / Lince, Federica; Tosco, TIZIANA ANNA ELISABETTA; Marchisio, Daniele; Sethi, Rajandrea. - ELETTRONICO. - (2010). (Intervento presentato al  convegno AiChe 2010 Annual Meeting tenutosi a Salt Lake City - USA nel 7-12 novembre 2010).
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				Abstract

				Zero-valent iron micro- and nano-particles represent a promising technology for groundwater remediation. Due to their large surface area, reactivity and mobility, iron micro- and nano-particles are extremely effective in contaminants degradation, allowing source treatment, as they can be injected directly in the subsurface in the form of aqueous dispersions. Some promising results have shown that some mobility limitations of iron particles, due to aggregation, can be overtaken by modification of the suspensions using biodegradable hydrocolloids, namely guar gum and xanthan gum, thus forming non-Newtonian fluids. The design of a remediation project is thus strictly connected to the determination of the radius of influence of an injection well (ROI). This can be estimated using a macro-scale modelling approach, able to predict particle transport and accounting for particle-particle and particle-grain interactions. The aim of this work (co-funded by European Union project AQUAREHAB (FP7 - Grant Agreement Nr. 226565)), is to use Computation Fluid Dynamics (CFD) and Population Balance Models (PBM) at the micro-scale to derive constitutive equations for the model at the macro-scale. Several two-dimensional computational grids, created in Gambit and obtained by Scanning Electron Microscopy (SEM) micrographs, are here employed to describe the real geometry of a small portion of the porous medium. Fluent 12.1 was used to model the flow field at the microscale, using different rheological models (Newtonian and non-Newtonian), effective velocities, as well as sand size and porosity values. Preliminary results show good agreement between the permeabilities predicted by the CFD model and by the empirical Ergun equation. An example is shown in the figure, where the velocity magnitude contour plot for water flowing through sand particles of 300 micrometers is reported. The CFD code is then coupled with PBM to simulate the presence and the evolution of the particles, including for example aggregation, in order to extract attachment-detachment kinetics to be used in macroscale approach.
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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.

				
					Annulla
					procedi
				

			

		

	


		
		
			
				Errore

										
			

								
				
					Errore

					

				

			

		

	
	





		
	

	


	
		Powered by IRIS	-	about IRIS	-	Utilizzo dei cookie	-	Privacy	

	
		





	[image: Logo CINECA]
	
 Copyright © 2024 

