














	 Home
	 Add Document
	 Sign In
	 Register





























Influence of Organic Complexation on the Adsorption Kinetics of 

	Home 
	Influence of Organic Complexation on the Adsorption Kinetics of


















Apr 19, 2003 - Influence of Organic Complexation on the Adsorption Kinetics of Nickel in River Waters. M. MARTINO, â€ . A. TURNER,* AND. G. E. MILLWAR... 






 0 downloads
 0 Views
87KB Size







 Download PDF 










































Recommend Documents














Influence of Organic Complexation on the Adsorption Kinetics of 


School of Environmental Sciences, University of Plymouth,. Drake Circus, Plymouth PL4 8AA, U.K.. The kinetics of Ni adsorption in rivers of widely different.










 









Influence of Organic Complexation on the Adsorption Kinetics of 


Drake Circus, Plymouth PL4 8AA, U.K.. The kinetics of Ni adsorption in rivers of widely different chemical characteristics have been studied by monitoring.










 









Influence of Organic Complexation on the Adsorption Kinetics of 


The Tweed is a pristine river, draining a catchment of woodland and .... have been wet sieved across a 63 Î¼m mesh, using indigenous river water for washing.










 









Influence of Subsurface Layers on the Adsorption of Large Organic 


Jan 18, 2011 - Robin Ohmann,*,â€  Giacomo Levita,â€ ,â€¡ Lucia Vitali,â€ ,Â§,^ Alessandro De Vita,z,â€¡ and Klaus Kernâ€ ,#. â€ . Max-Planck-Institute for Solid State ...










 









Influence of Subsurface Layers on the Adsorption of Large Organic 


Jan 18, 2011 - Yi-Qi Zhang , Jonas BjÃ¶rk , Peter Weber , Raphael Hellwig , Katharina ... Jakub S. Prauzner-Bechcicki , Zbigniew Sojka , and Marek Szymonski.










 









Influence of organic cosolvents on the sorption kinetics of hydrophobic 


James J. Deitsch, James A. Smith, Teresa B. Culver, Roberta A. Brown, and Susan A. Riddle. Environmental Science & Technology 2000 34 (8), 1469-1476.










 









Human Serum Albumin Adsorption Kinetics on Silica: Influence of 


Jan 23, 2019 - Jerzy Haber Institute of Catalysis and Surface Chemistry, Polish Academy of Science, Niezapominajek 8, 30-239 Cracow , Poland. Langmuir ...










 









Human Serum Albumin Adsorption Kinetics on Silica: Influence of 


Jan 23, 2019 - By continuing to use the site, you are accepting our use of cookies. Read the ACS privacy policy. CONTINUE. pubs logo. 1155 Sixteenth Street ...










 









Influence of the pH on the Complexation of an Amphiphilic 


The complexes formed by the interaction of the amphiphilic drug amitriptyline ... concentration of amitriptyline in the presence of protein were determined.










 









Influence of Hydrophobicity on Polyelectrolyte Complexation 


Nov 16, 2017 - Department of Mechanical Engineering, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, United States ... of the complex remain contingent on the overall swelling ratio of the complex itself, following near univers










 


















Environ. Sci. Technol. 2003, 37, 2383-2388
 
 Influence of Organic Complexation on the Adsorption Kinetics of Nickel in River Waters M. MARTINO,† A. TURNER,* AND G. E. MILLWARD School of Environmental Sciences, University of Plymouth, Drake Circus, Plymouth PL4 8AA, U.K.
 
 The kinetics of Ni adsorption in rivers of widely different chemical characteristics have been studied by monitoring the uptake of 63Ni by suspended sediment particles. The rate and extent of adsorption was critically dependent on the presence and concentration of dissolved organic matter (DOM), defined analytically as the concentration of dissolved organic carbon (DOC). Thus, adsorption was greatest in experiments in which the DOM was decomposed by UV-oxidation and least in experiments in which Ni was preequilibrated with filtered river water before addition of particles. The extent of adsorption arising from the latter approach displayed a clear, inverse dependency on the concentration of DOC in the sample. These observations were interpreted and modeled in terms of the competing effects of DOM and particle sorption sites for dissolved Ni. Adsorption onto suspended particles in the absence of dissolved complexing ligands was adequately described by a reversible, two-stage reaction and a single set of adsorption rate constants. Forward and reverse rate constants defining Ni complexation with DOM of about 8 × 104 h-1 M-1 and 10 h-1, respectively, were derived from data-fitting. The experimental and model results indicate that the toxicity, availability, and transport of Ni in freshwater environments are largely dictated by the concentration of DOM and the speciation of Ni entering the watercourse.
 
 Introduction An understanding of the reactivity of trace metals in the aquatic environment is of fundamental significance for the development of geochemical mass balances and pollutant transport models. Adsorption onto suspended particles constitutes one of the main removal mechanisms of trace metals from the water column and has important implications for the cycling, retention, and availability of metals in aquatic systems. The adsorption of metals in simple binary systems (a synthetic oxide suspended in an electrolyte, for example) has been extensively studied (1-3) and has afforded mechanistic and kinetic descriptions of metal reactions occurring at mineral surfaces. To replicate environmental conditions more closely, attention has recently shifted toward the effects of organic ligands on the adsorption mechanisms. In general, adsorption in the presence of synthetic ligands is enhanced at low pH and reduced at high pH (4, 5) and is often * Corresponding author phone: +44 1752 233041; fax: +44 1752 233035; e-mail: [email protected]. † Present address: School of Environmental Sciences, University of East Anglia, Norwich NR4 7TJ, UK. 10.1021/es020980i CCC: $25.00 Published on Web 04/19/2003
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 adequately described without consideration of ternary complexes. The precise effects of organic ligands are, however, also dependent on the metal, the mineral, ionic strength, and the nature and concentration of the ligand (6, 7). While results from adsorption studies employing more complex, natural (or surrogate) dissolved organic matter (DOM) in the presence of synthetic particles concord with these observations (8, 9), it is uncertain how applicable they are to environmental problems since potential effects of preexisting particulate organic matter, preadsorbed metals, and mixed mineral assemblages are not accounted for. In a recent paper, we studied the adsorption of Ni to natural sediment from an organic-rich estuary under different environmental conditions (10). Voltammetric studies have shown that a significant fraction (30-99%) of dissolved Ni is strongly complexed by organic ligands in natural waters, with conditional stability constants in the range 1012-1018 (11-13). A striking result of our investigation was the degree of adsorption enhancement displayed by Ni when suspended in river water (pH 6.5) after the organic ligands had been destroyed by UV-digestion, compared with adsorption to sediment suspended in untreated river water. This observation was interpreted in terms of the competitive effects of DOM and sediment sorption sites for dissolved Ni and has significant implications for the disposal, transport, and fate of Ni in freshwater environments. In this paper we explore these effects in more detail by studying the kinetics of radiolabeled Ni uptake by riverine particles suspended in indigenous river water under a variety of controlled conditions and by using samples of widely contrasting geochemical and pollution characteristics.
 
 Methods Sample Collection and Characterization. Water and sediment samples were collected from four rivers of contrasting geochemical characteristics; namely, the Tamar, Tweed, Mersey, and Beaulieu, UK (Table 1). The River Tamar drains a rural and highly mineralized catchment and is characterized by relatively low concentrations of DOM and, near the riverestuary interface, high turbidities. The Tweed is a pristine river, draining a catchment of woodland and peatland, and concentrations of both DOM and suspended particles are relatively low. The Beaulieu and Mersey rivers are characterized by high concentrations of DOM and intermediate turbidities. In the former case, organic matter is predominantly humic in origin, while in the Mersey, a significant fraction is derived from industrial effluents within a densely populated and highly urbanized watershed. Riverine end-member water samples used in the adsorption experiments were collected using acid-washed 5-L carboys at locations immediately above the limit of saline or tidal intrusion. Samples were filtered within 24 h of collection through acid-washed cellulose acetate filters (Sartorious, 0.45 µm pore size) using an acid-cleaned plastic Millipore filtration unit, and filtrates were collected in acid-washed high-density polyethylene (HDPE) bottles and stored in the dark at 4 °C until use (usually within a few days of collection). Samples for analysis of DOM (as dissolved organic carbon, DOC) were collected in ashed glass bottles and filtered through precombusted (450 °C for 8 h) GF/F filters (0.7 µm pore size) using a Millipore glass filtration unit. Filtrates were collected in ashed glass bottles with ground-glass stoppers, acidified with concentrated H3PO4 (BDH AristaR, 0.3% v/v), and stored at 4 °C in the dark until analysis (within 48 h) using a Shimadzu Total Organic Carbon-5000 analyzer (Kyoto, Japan). VOL. 37, NO. 11, 2003 / ENVIRONMENTAL SCIENCE & TECHNOLOGY
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 TABLE 1: Composition of the River Water Samples Used in the Adsorption Experiments
 
 sample Beaulieu Mersey Tamar Tweed
 
 filtered river watera unfiltered river water turbidity, DOC, DOCb, mM mM pH pHb mg L-1 Nic, nM 54 17 285
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