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In this work a model for precipitation in solvent-displacement processes is presented and validated. The model is based on computational fluid dynamics and makes use of the Reynolds-averaged Navier-Stokes approach. The standard k-epsilon turbulence model in combination with the enhanced wall treatment approach is used to describe mixing and particle formation in a confined impinging jets reactor. The interaction between turbulent fluctuations and particle formation (i.e., micro-mixing) is modeled with the so-called direct quadrature method of moments coupled with the interaction and exchange with the mean approach, whereas the population balance model is solved by using the quadrature method of moments. The model is validated against comparison with experiments relative to the precipitation of polymer nanoparticles of polycaprolactone via solvent-displacement with acetone and water as solvent and anti-solvent. Particle formation is described with the classical nucleation, molecular growth and aggregation steps. The relevant rates are derived from first principles and most of the parameters appearing in the model are identified through independent measurements or from theory. Results show good agreement with experimental data and prove that the approach is very interesting and is now ready to be used also for other particulate systems. Alternative strategies to assess the value of some missing model parameters via multi-scale modeling are also discussed.



Model validation for precipitation in solvent-displacement processes / DI PASQUALE, Nicodemo; Marchisio, Daniele; Barresi, Antonello. - In: CHEMICAL ENGINEERING SCIENCE. - ISSN 0009-2509. - STAMPA. - 84:(2012), pp. 671-683. [10.1016/j.ces.2012.08.043]





		
	




	
	
		
			
			
			
			
			
			
				
					
					
				
			
				
					
					
				
			
				
					
					
				
			
				
			
				
			
				
			
			
			
			
			
			Model validation for precipitation in solvent-displacement processes

			




























	
	


	
		
		
		
		
	





	
	
	
	
	
	
	
		
		
		
		
		
			
			
			
		
		
		
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
		
		
		
	


DI PASQUALE, NICODEMO;MARCHISIO, DANIELE;BARRESI, Antonello



			2012

			

			
				Abstract

				In this work a model for precipitation in solvent-displacement processes is presented and validated. The model is based on computational fluid dynamics and makes use of the Reynolds-averaged Navier-Stokes approach. The standard k-epsilon turbulence model in combination with the enhanced wall treatment approach is used to describe mixing and particle formation in a confined impinging jets reactor. The interaction between turbulent fluctuations and particle formation (i.e., micro-mixing) is modeled with the so-called direct quadrature method of moments coupled with the interaction and exchange with the mean approach, whereas the population balance model is solved by using the quadrature method of moments. The model is validated against comparison with experiments relative to the precipitation of polymer nanoparticles of polycaprolactone via solvent-displacement with acetone and water as solvent and anti-solvent. Particle formation is described with the classical nucleation, molecular growth and aggregation steps. The relevant rates are derived from first principles and most of the parameters appearing in the model are identified through independent measurements or from theory. Results show good agreement with experimental data and prove that the approach is very interesting and is now ready to be used also for other particulate systems. Alternative strategies to assess the value of some missing model parameters via multi-scale modeling are also discussed.
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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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