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This work reports the physico-chemical and morphological characterization of colloidal nanoscale iron suspensions. Groundwater clean-up by nanoscale iron colloidal suspensions has received increasing interest in the last decade, due to the high reactivity of iron nanoparticles, their ability to treat a wide variety of the most common environmental contaminants and their great flexibility for in situ applications. In order to better understand these features, a physico-chemical characterization of the colloidal nanoscale iron dispersions is fundamental. Morphology, crystallinity, granulometric distribution, specific surface area and chemical composition have been investigated by optical microscopy; scanning and transmission electron microscopy (SEM-TEM); X-ray diffraction (XRD); Micro-Raman Spectroscopy and BET measurements of two nanoscale iron suspensions of Reactive Nanoscale Iron Particles (RNIP) from Toda Kogyo Corp: i) bare RNIP-10 and ii) RNIP-10 modified by a biopolymer. Chemical and physical properties have been studied of both the colloidal dispersion and its single phases (dispersed phase, i.e. nanoscale iron particles, and dispersing medium, constituted by a water solution with a biodegradable polymer). Nanoscale Iron Particles (NIP) show two kinds of irregular shapes, a spherical one and a crystalline one, according to SEM and TEM analysis. The NIP specific surface area, measured by means of N2 adsorption/desorption isotherms at 77 K and calculated according to the BET algorithm, is in the 8,5 - 30,6 m2  g-1 range, i.e. much higher than micrometric and millimetric iron. XRD diffractograms and Micro-Raman spectra show that NIP have a core-shell structure, with a core of iron covered by a shell of magnetite. Particles chemical composition and surface properties have been analyzed also by SEM-EDS microanalysis. These studies suggest that the colloidal suspensions are unstable and that particles form bigger microscale aggregates, as demonstrated by optical microscopy measurements too. Magnetite shell is liable for nanoparticles assembly. Therefore, these physico-chemical features may affect the ability of the colloidal suspensions to degrade groundwater contaminants and their delivery into porous medium.



Physico-chemical characterization of colloidal iron suspensions for groundwater remediation / Freyria, FRANCESCA STEFANIA; Bonelli, Barbara; Sethi, Rajandrea; Garrone, Edoardo; DI MOLFETTA, Antonio. - STAMPA. - (2007), pp. 49-52. (Intervento presentato al  convegno International Symposium on Permeable Reactive Barriers tenutosi a Rimini (Italy) nel 8-9 novembre 2007).
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				Abstract

				This work reports the physico-chemical and morphological characterization of colloidal nanoscale iron suspensions. Groundwater clean-up by nanoscale iron colloidal suspensions has received increasing interest in the last decade, due to the high reactivity of iron nanoparticles, their ability to treat a wide variety of the most common environmental contaminants and their great flexibility for in situ applications. In order to better understand these features, a physico-chemical characterization of the colloidal nanoscale iron dispersions is fundamental. Morphology, crystallinity, granulometric distribution, specific surface area and chemical composition have been investigated by optical microscopy; scanning and transmission electron microscopy (SEM-TEM); X-ray diffraction (XRD); Micro-Raman Spectroscopy and BET measurements of two nanoscale iron suspensions of Reactive Nanoscale Iron Particles (RNIP) from Toda Kogyo Corp: i) bare RNIP-10 and ii) RNIP-10 modified by a biopolymer. Chemical and physical properties have been studied of both the colloidal dispersion and its single phases (dispersed phase, i.e. nanoscale iron particles, and dispersing medium, constituted by a water solution with a biodegradable polymer). Nanoscale Iron Particles (NIP) show two kinds of irregular shapes, a spherical one and a crystalline one, according to SEM and TEM analysis. The NIP specific surface area, measured by means of N2 adsorption/desorption isotherms at 77 K and calculated according to the BET algorithm, is in the 8,5 - 30,6 m2  g-1 range, i.e. much higher than micrometric and millimetric iron. XRD diffractograms and Micro-Raman spectra show that NIP have a core-shell structure, with a core of iron covered by a shell of magnetite. Particles chemical composition and surface properties have been analyzed also by SEM-EDS microanalysis. These studies suggest that the colloidal suspensions are unstable and that particles form bigger microscale aggregates, as demonstrated by optical microscopy measurements too. Magnetite shell is liable for nanoparticles assembly. Therefore, these physico-chemical features may affect the ability of the colloidal suspensions to degrade groundwater contaminants and their delivery into porous medium.
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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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