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8:30 — Introductory Remarks. 

8:35 —1. Natural organic matter assisted dispersion of carbon nanotubes in the aqueous phase. H. Hyung, J. D. Fortner, J. B. Hughes, J -H. Kim

9:00 —2. Natural organic matter enhanced dispersion of C60 in the aqueous phase. B. Xie, Q. Li

9:25 —3. Role of macromolecules on aggregation size of titanium dioxide nanoparticles. D. S. Janjaroen, T. H. Nguyen

9:50 —4. Study of aqueous nano-C60 formation and interaction with soil under typical groundwater conditions. P. Zhang, A. T. Kan, M. B. Tomson

10:15 — Intermission. 

10:30 —5. Sorption of endocrine disrupting chemicals on carbon nano materials. B. Pan, B. Xing

10:55 —6. Adsorption of selected organic chemicals onto multi-walled carbon nanotubes. K. Yang

11:20 —7. Adsorption and desorption of arsenic on nano-magnetite. W. Yang, A. T. Kan, W. Chen, M. B. Tomson

11:45 —8. Dissolved organic matter affects sorption of organic contaminants on carbon nanotubes. X. Wang, B. Xing
ABSTRACTS

ENVR 1 

Natural organic matter assisted dispersion of carbon nanotubes in the aqueous phase 
Hoon Hyung, John D. Fortner, Joseph B. Hughes, and Jae-Hong Kim, School of Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta, GA 30332, hihoon@gatech.edu 

The solubility of carbon-based nanoparticles in natural water is investigated. From several hours of mixing, MWNTs were individually dispersed as an aqueous suspension in both SR-NOM solutions and actual Suwannee River water and these solutions remained stable for over one month. Concentrations of MWNTs suspended in the aqueous phase, quantified using thermal optical transmission analysis (TOT), ranged from 0.6 mg/L to 6.9 mg/L as initial concentrations of MWNT and SR-NOM were varied from 50 to 500 mg/L and 10 to 100 mg/L, respectively. Suwannee River water showed the similar MWNT stabilizing capacity compared to the model SR-NOM solutions. Currently research is performed with different types of nanomaterials such as SWNTs and C60. Several methods for nanoparticle solubilization such as mixing, sonication and solvent exchange are applied to stabilize nanoparticles in NOM solutions. This study will assist in understanding the fate and transport of the carbon-based nanoparticles in the water system. 


ENVR 2 

Natural organic matter enhanced dispersion of C60 in the aqueous phase 
Bin Xie and Qilin Li, Department of Civil and Environmental Engineering, Rice University, 6100 Main St, MS519, Houston, TX 77005, bin.xie@rice.edu 

Assessing exposure and risk of engineered nanomaterials requires accurate prediction of their concentrations and physicochemical properties in the natural environment. Although C60 is virtually insoluble in water, stable aqueous colloidal C60 nanoparticles (nC60) can form when C60 powder is mixed with water for an extended time. In this study, we investigate the effect of natural organic matter (NOM) on the dispersion process as well as the properties of nC60 nanoparticles formed. The presence of NOM was found to significantly increase the dispersion kinetics and dispersed nC60 concentration increased with increasing NOM concentration. The size of the nC60 particles increased with ionic strength and calcium concentration, but decreased with increasing mixing time. Negative particle surface charge developed over time. The presence of calcium ions was also found to increase the amount of C60 dispersed. The UV/Vis spectra of nC60 dispersed in NOM indicate possible surface derivatization due to interaction with NOM. 

ENVR 3 

Role of macromolecules on aggregation size of titanium dioxide nanoparticles 
Dao S. Janjaroen and Thanh H. Nguyen, Department of Civil and Environmental Engineering, University of Illinois at Urbana-Champaign, 205 Mathews Ave., Urbana, IL 61801, Fax: 217-333-6968, djanjar2@uiuc.edu, thn@uiuc.edu 

Titanium dioxide nanoparticle is the main component in sunscreen nowadays. When it is washed off in wastewater, it can have an effect on the wastewater treatment process. This research is to study the aggregation size of titanium dioxide nanoparticle with time under varied conditions using the dynamic light scattering method. All experiments were conducted in an electrolyte solution (NaCl) at pH between 7.7-8.20. When ionic the strength is increasing, aggregation size also increases. By adding NOM in the solution, the aggregation size is smaller than the size in non-NOM solution. In the present of bovine serum albumin (BSA), the aggregation sizes become larger. 


ENVR 4 

Study of aqueous nano-C60 formation and interaction with soil under typical groundwater conditions 
Ping Zhang, Amy T. Kan, and Mason B. Tomson, Civil and Environmental Engineering, Rice University, MS 519, 6100 Main St., Houston, TX 77005, ping.zhang@rice.edu 

In this study, the property of nanosized colloidal nano-C60 (nC60) samples prepared by the ultra sonication method was examined for surface chemistry of electrochemical property and stability under different physiochemical conditions. Adsorption and transport experiments at flow rate of groundwater of such materials in Lula soil was carried out to investigate the interaction of nC60 colloidal particles with soil components. Adsorption of nC60 to heterogeneous soil particles can be modeled well by Freundlich-type isotherm. Transport of nC60 in porous media was examined in column tests under different initial conditions, like pH and flow rate. A model of combination of Freundlich-type isotherm with classic filtration theory has been established to predict the amount of nC60 distributed in soil media. The validity of such a method has been testified by column experiments. 

ENVR 5 

Sorption of endocrine disrupting chemicals on carbon nano materials 
Bo Pan and Baoshan Xing, Department of Plant, Soil and Insect Sciences, University of Massachusetts, 80 Campus Center Way, Stockbridge Hall, Amherst, MA 01003, panbocai@gmail.com 

17Alpha-ethinyl estradiol (EE2) is commonly found in wastewater and its toxicity has a potency 10-50 folds higher than estrogen and estrone. Therefore, this work used EE2 as a model endocrine disrupting chemical (EDCs) and studied its sorption on carbon nanomaterials, such as single- and multi-wall nano-tubes and fullerene. The fitting results for sorption isotherms were compared between Freundlich, Langmuir and Polanyi-Mane models and the best fitting performance was observed for the Polanyi-Mane model. Sorption kinetics were also investigated at three solid-phase different concentrations for carbon nanomaterials and exhibited a pseudo-second-order kinetics process. A generally negative relationship was observed between equilibrated solid phase concentration of EE2 and rate constants. Carbon nanomaterials can be used as potential sorbents for wastewater treatment to remove EDCs because of their high sorption capacity. 


ENVR 6 

Adsorption of selected organic chemicals onto multi-walled carbon nanotubes 
Kun Yang, Department of Environmental Science, Zhejiang University, Tianmushan Road 148, Hangzhou 310028, China, Fax: 86-571-88273693, kyang@zju.edu.cn 

Adsorption of eight organic chemicals (phenols and anilines) by multi-walled carbon nanotube (MWCNT15) was investigated in this study. All adsorption isotherms by MWCNT15 are nonlinear and fit well by the Dubinin-Ashtakhov (DA) model with three parameters (E, b and logQ0). The maximum adsorption capacity (logQ0) of the 8 organic chemicals on MWCNT15 is almost invariant with a mean logQ0 value of 1.92. An intrinsic linear relationship between E and b was observed: E=13.371b – 3.6605. Furthermore, E and b have linear correlations with the chemical hydrogen-bonding donor parameter (µm): E = 18.107µm + 8.2438; b=1.354µm + 0.6659. For a given carbon nanomaterial, therefore, adsorption of anilines and phenols by carbon-nanotubes depends on the hydrogen-bonding donor parameter of chemicals and adsorption coefficients (E and b) of chemicals could be normalized by µm. 

ENVR 7 

Adsorption and desorption of arsenic on nano-magnetite 
Weichun Yang1, Amy T. Kan2, Wei Chen1, and Mason B. Tomson2. (1) College of Environmental Science and Engineering, Nankai University, Wei Jin Road 94, Tianjin 300071, China, wy3@rice.edu, (2) Civil and Environmental Engineering, Rice University, Houston, TX 77251-1892 

Arsenic is widely distributed and adversely impacting human health. Attention has recently focused on nanoscale iron oxides, such as magnetite, for arsenic treatment. The advantages of nano-magnetite as an arsenic sorbent include the easy magnetic separation for removal, minimal production of waste and high-surface area. Desorption is a critical consideration and contributor to treatment costs, metal(s) recovery and the fate of arsenic. Therefore, an improved understanding of arsenic desorption behavior by the nanoscale iron oxides is needed to fully assess the potential utility of this material for arsenic treatment and waste management. Arsenate (As[V]) and arsenite (As[III]) adsorption and desorption on 20 nm magnetite were studied. Adsorption of arsenic followed a Langmuir isotherm. Desorption of arsenic deviates significantly from the adsorption isotherm, providing evidence that a significant amount of arsenic was irreversibly adsorbed on magnetite. In this paper, the desorption kinetics and mechanism of hysteretic desorption will be discussed. 


ENVR 8 

Dissolved organic matter affects sorption of organic contaminants on carbon nanotubes 
Xilong Wang, Department of Plant, Soil and Insect Sciences, University of Massachusetts, Stockbridge Hall, Amherst, MA 01003, and Baoshan Xing, Department of Plant, Soil and Insect Sciences, University of Massachusetts, 80 Campus Center Way, Stockbridge Hall, Amherst, MA 01003, Fax: 413-545-3958, bx@pssci.umass.edu 

Sorption of three types of dissolved organic matter (DOM) by a multi-walled carbon nanotube (MWNT40), and sorption of phenanthrene (Phen), naphthalene (Naph) and 1-naphthol (1-Naph) by the original and DOM-coated MWNT40 were examined. MWNT40 had nonlinear isotherms for all DOMs examined. Sorption of DOMs by MWNT40 followed an order: peptone > humic acid > α-phenylalanine. α-Phenylalanine had the lowest sorption by MWNT40 due to its lowest hydrophobicity. Humic acid coating did not make any striking change in sorption of Phen, Naph and 1-Naph. Peptone coating showed the strongest suppression on sorption of Phen, Naph and 1-Naph, which may result from its highest sorption on MWNT40, thus reducing accessibility of sorption sites. 1-Naph was much less hydrophobic than Phen and Naph, but it exhibited much higher sorbed volume on unit mass of sorbent (Vs) than Phen and Naph at individual RTln(Sw/Ce)/Vs points for the original and DOM-coated MWNT40. 
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