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ABSTRACT
Geosynthetic clay liners (GCLs) are increasingly used in bottom liners for landfills because of their low hydraulic conductivity to water and ease of installation. The evaluation of GCL performances as pollutant barriers needs an adequate theoretical approach for modeling the simultaneous migration of water and solutes through bentonite. Bentonite is a clay soil containing typically at least 70% of the three layered (2:1) clay mineral montmorillonite, which is characterized by a very high total specific surface and a negative electric charge. The ultra-fine pore size (< 100 Å) of this clay soil and the electric interaction between montmorillonite particles and ions in pore solution determine macroscopic phenomena that can not be modeled on the basis of the advective-diffusive transport theory, normally used to describe the movement of water and solutes through porous media. Therefore, the equations that describe the macroscopic transport of a solution containing a binary electrolyte through a semi-permeable membrane are derived following the approach of the Thermodynamics of Irreversible Processes. This approach for the description of the macroscopic transport of the solution does not provide any physical interpretation of the phenomena involved. In order to provide a physical interpretation of the phenomenological parameters, a complementary macroscopic transport model is also proposed. Such a model is able to explain the dependency, observed in laboratory experiments, of the chemico-osmotic efficiency coefficient on the solute concentration and the bentonite porosity. A comparison between GCLs and compacted clay liners is presented accounting for semi-permeable membrane behavior, which is shown to play a relevant role at low salt concentrations.



Chemico-osmosis and solute transport through geosynthetic clay liners / Dominijanni, Andrea; Manassero, Mario - In: Geosynthetic clay liners for waste containment facilities / BOUAZZA A.; BOWDERS J.J.. - STAMPA. - London : CRC Press, 2010. - ISBN 9780415467339. - pp. 105-125
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Geosynthetic clay liners (GCLs) are increasingly used in bottom liners for landfills because of their low hydraulic conductivity to water and ease of installation. The evaluation of GCL performances as pollutant barriers needs an adequate theoretical approach for modeling the simultaneous migration of water and solutes through bentonite. Bentonite is a clay soil containing typically at least 70% of the three layered (2:1) clay mineral montmorillonite, which is characterized by a very high total specific surface and a negative electric charge. The ultra-fine pore size (< 100 Å) of this clay soil and the electric interaction between montmorillonite particles and ions in pore solution determine macroscopic phenomena that can not be modeled on the basis of the advective-diffusive transport theory, normally used to describe the movement of water and solutes through porous media. Therefore, the equations that describe the macroscopic transport of a solution containing a binary electrolyte through a semi-permeable membrane are derived following the approach of the Thermodynamics of Irreversible Processes. This approach for the description of the macroscopic transport of the solution does not provide any physical interpretation of the phenomena involved. In order to provide a physical interpretation of the phenomenological parameters, a complementary macroscopic transport model is also proposed. Such a model is able to explain the dependency, observed in laboratory experiments, of the chemico-osmotic efficiency coefficient on the solute concentration and the bentonite porosity. A comparison between GCLs and compacted clay liners is presented accounting for semi-permeable membrane behavior, which is shown to play a relevant role at low salt concentrations.
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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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