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Accumulation and Cycling of Polycyclic Aromatic Hydrocarbons in Zooplankton

Environmental Science & Technology, 2009, Vol 43, Iss 7, pp 2295-2301

Planktonic food webs play an important role driving the environmental fate of persistent organic pollutants, and POP accumulation in phytoplankton has been previously studied for its importance as a first step in the aquatic food webs. However, little is known about the accumulation and cycling of organic pollutants between zooplankton and water. The present study shows the results of laboratory experiments on the bioconcentration (by passive uptake) of polycyclic aromatic hydrocarbons in phytoplankton (Rhodomonas salina) and accumulation in copepods (Para cartia (acartia) grant), by ingestion and diffusion. Both bioconcentration (BCF) and bioaccumulation (BAF) factors show significant correlation with the octanol-water partition coefficient (K-ow) for phytoplankton and zooplankton. The BCF values for phytoplankton were 2 orders of magnitude higher than those for copepods. The analysis of fecal pellets shows that elimination by defecation is mainly significant for PAHs taken up from ingested phytoplankton but not due to passive uptake. However, the dominant elimination mechanisms are by far metabolism and diffusive depuration. Indeed, the mass balance suggests that metabolism of PAHs by copepods is a significant process that could play a role in the fate of PAHs in the water column. Uptake, depuration, eggestion, and ingestion rates increased with hydrophobicity of the chemical, while the metabolism rate was slightly higher for the less hydrophobic compounds. Passive partitioning dominated the accumulation of POPs in zooplankton. The derivation of all the uptake and loss rate constants for PAHs opens the door to future modeling studies of the role of zooplankton in PAH cycling in the marine environment

LL Ji, W Chen, L Duan, DQ Zhu

Mechanisms for strong adsorption of tetracycline to carbon nanotubes: A comparative study using activated carbon and graphite as adsorbents

Environmental Science & Technology, 2009, Vol 43, Iss 7, pp 2322-2327

Significant concerns have been raised over the presence of antibiotics including tetracyclines in aquatic environments. We herein studied single-walled carbon nanotubes (SWNT) and multi-walled carbon nanotubes (MWNT) as potential effective adsorbents for removal of tetracycline from aqueous solution. In comparison, a nonpolar adsorbate, naphthalene, and two other carbonaceous adsorbents, pulverized activated carbon (AC) and nonporous graphite, were used. The observed adsorbent-to-solution distribution coefficient (K-d, L/kg) of tetracycline was in the order of 10(4)-10(6) L/kg for SWNT, 10(4)-10(6) L/kg for MWNT, 10(3)-10(4) L/kg for AC, and 10(3)-10(5) L/kg for graphite. Upon normalization for adsorbent surface area, the adsorption affinity of tetracycline decreased in the order of graphite/SWNT > MWNT >> AC. The weaker adsorption of tetracycline to AC indicates that for bulky adsorbates adsorption affinity is greatly affected by the accessibility of available adsorption sites. The remarkably strong adsorption of tetracycline to the carbon nanotubes and to graphite can be attributed to the strong adsorptive interactions (van der Waals forces, pi-pi electron-donor-acceptor interactions, cation-pi bonding) with the graphene surface. Complexation between tetracycline and model graphene compounds (naphthalene, phenanthrene, pyrene) in solution phase was verified by ring current-induced H-1 NMR upfield chemical shifts of tetracycline moieties.

S Bayen, TL TerLaak, J Buffle, JLM Hermens

Dynamic Exposure of Organisms and Passive Samplers to Hydrophobic Chemicals

Environmental Science & Technology, 2009, Vol 43, Iss 7, pp 2206-2215

An insight into the dynamic aspects of the accumulation process is essential for understanding bioaccumulation as well as effect studies of hydrophobic organic chemicals. This review presents an overview of kinetic studies with organisms (fish, bivalve, crustacean, insect, worm, algae, and protozoan) as well as passive samplers (solid and liquid phase microextraction, semipermeable membrane device, polymer sheet, solid-phase extraction, Chemcatcher, etc.) for the uptake of neutral nonpolar chemicals from the aqueous phase. Information about uptake rates, elimination rates, and 95% equilibration times was collected and analyzed with diffusion based models. The present literature review suggests that the surface to volume ratio appears to be a critical parameter for the uptake rate of the more hydrophobic chemicals both for samplers and organisms. In addition, as a very first approximation, the combination of the first-order kinetic model with the assumption that diffusion through the aqueous boundary layers is rate limiting, gives a reasonable description of the experimental kinetic data. In this way, the presented model might be used to estimate uptake and elimination rate constants of chemicals by organisms or passive samplers.

M Banni, Z Bouraoui, J Ghedira, C Clerandeau, H Guerbej, JF Narbonne, H Boussetta

Acute effects of benzo[a]pyrene on liver phase I and II enzymes, and DNA damage on sea bream Sparus aurata

Fish Physiology and Biochemistry, 2009, Vol 35, Iss 2, pp 293-299

In the present study biotransformation and detoxification responses to acute exposure to the polycyclic aromatic hydrocarbons benzo[a]pyrene (B[a]P) were investigated in the liver of Sparus aurata (sea bream). Sexually immature gilthead sea bream were treated by intraperitoneal injection of B[a]P (20 mg kg(-1)) for 6, 12, 24, and 48 h. B[a]P accumulation was quantified in sea bream liver by mean of gas phase chromatography (GPC-MS) after the various exposure periods. The following biological responses were measured: (1) ethoxyresorufin-O-deethylase (EROD) activity, as a phase I biotransformation parameter; (2) liver glutathione S-transferase (GST) activity as a phase II conjugation enzyme. DNA damage was assessed over time using the single-cell gel electrophoresis comet assay. B[a]P bioaccumulation in the liver resulted in a biphasic curve with an increasing uptake up to 5.55 +/- A 0.67 mu g g(-1) dry weight after only 6 h exposure and 4.67 +/- A 0.68 mu g g(-1) dry weight after 48 h exposure. EROD activity showed a nonsymmetrical bell-shaped kinetic with a maximum at 24 h and lower but significant activities at 12 and 48 h with respect to control animals. Hepatic GST activities were only significant after 48 h exposure. Comet assay showed an increase in liver cells DNA damage with a maximum after 48 h exposure reaching up to 12.17 %DNA in the tail.

PS Birak, CT Miller

Dense non-aqueous phase liquids at former manufactured gas plants: Challenges to modeling and remediation

Journal of Contaminant Hydrology, 2009, Vol 105, Iss 3-4, pp 81-98

The remediation of dense non-aqueous phase liquids (DNAPLs) in porous media continues to be one of the most challenging problems facing environmental scientists and engineers. Of all the environmentally relevant DNAPLs, tars in the subsurface at former manufactured gas plants (FMGPs) pose one of the biggest challenges due to their complex chemical composition and tendency to alter wettability To further our understanding of these complex materials, we consulted historic documentation to evaluate the impact of gas manufacturing on the composition and physicochemical nature of the resulting tars. In the recent literature, most work to date has been focused in a relatively narrow portion of the expected range of tar materials, which has yielded a bias toward samples of relatively low viscosity and density. In this work, we consider the dissolution and movement of tars in the subsurface, models used to predict these phenomena, and approaches used for remediation. We also explore the open issues and detail important gaps in our fundamental understanding of these extraordinarily complex systems that must be resolved to reach a mature level of understanding.
K Maenpaa, MT Leppanen, JVK Kukkonen

Sublethal toxicity and biotransformation of pyrene in Lumbriculus variegatus (Oligochaeta)

Science of the Total Environment, 2009, Vol 407, Iss 8, pp 2666-2672

The aim of this work was to study the toxicity and biotransformation of PAHs pyrene in the oligochaete aquatic worm, Lumbriculus vaniegatus. PAHs are ubiquitous environmental pollutants that pose a hazard to aquatic organisms, and metabolizing capability is poorly known in the case of many invertebrate species. To study the toxicity and biotransformation of pyrene, the worm was exposed for 15 days to various concentrations of water-borne pyrene. The dorsal blood vessel pulse rate was used as a sublethal endpoint. Pyrene biotransformation by L variegatus was studied and the critical body residues (CBR) were estimated for pyrene toxicity. The toxicokinetics; of pyrene uptake was evaluated. A combination of radiolabeled (C-14) and nonlabeled pyrene was used in the exposures, and liquid scintillation counting (LSC) and high-pressure liquid chromatography were employed in both water and tissue residue analyses. The results showed that L variegatus was moderately able to metabolize pyrene to 1-hydroxypyrene (1-HP), thus demonstrating that the phase-l-like oxidizing enzyme system metabolizes pyrene in L variegatus. The amount of the 1-HP was 1-2% of the amount of pyrene in the worm tissues. The exposure to pyrene reduced the blood vessel pulse rate significantly (p<0.05), showing that pyrene had a narcotic effect. The estimated CBRs remained constant during the exposure time, varying from 0.120 to 0.174 mmol pyrene/kg worm wet weight. The bioconcentration factors (BCF) decreased as exposure concentration increased. It was suggested that the increased toxicity of pyrene accounted for the decrease in BCFs by lowering the activity of the organism.

Y Liu, L Chen, QH Huang, WY Li, YJ Tang, JF Zhao

Source apportionment of polycyclic aromatic hydrocarbons (PAHs) in surface sediments of the Huangpu River, Shanghai, China

Science of the Total Environment, 2009, Vol 407, Iss 8, pp 2931-2938

We applied cluster analysis and principal component analysis (PCA) with multivariate linear regression (MLR) to apportion sources of PAHs in surface sediments of the Huangpu River in Shanghai, China, based on the measured PAH concentrations of 32 samples collected at eight sites in four seasons in 2006. The results indicate that petrogenic and pyrogenic sources are the important sources of PAHs. Further analysis shows that the contributions of coal combustion, traffic-related pollution and spills of oil products (petrogenic) are 40%, 36% and 24% using PCA/MLR, respectively. Pyrogenic sources (coal combustion and traffic related pollution) contribute 76% of anthropogenic PAHs to sediments, which indicates that energy consumption is a predominant factor of PAH pollution in Shanghai. Rainfall, the monsoon and temperature play important roles in the distinct seasonal variation of PAH pollution, such that the contamination level of PAHs in spring is significantly higher than in the other seasons. Brief. We apportion PAHs in surface sediments of the Huangpu River and show that coal combustion, traffic-related pollution, and petroleum spillage are the major sources.
C Achten, T Hofmann

Native polycyclic aromatic hydrocarbons (PAH) in coals - A hardly recognized source of environmental contamination

Science of the Total Environment, 2009, Vol 407, Iss 8, pp 2461-2473

Numerous environmental PAHs sources have been reported in literature, however, unburnt hard coal/ bituminous coal is considered only rarely. It can carry native PAH concentrations up to hundreds, in some cases, thousands of mg/kg. The molecular structures of extractable compounds from hard coals consist mostly of 2-6 polyaromatic condensed rings, linked by ether or methylene bridges carrying methyl and phenol side chains. The extractable phase maybe released to the aquatic environment, be available to organisms, and thus be an important PAH source. PAH concentrations and patterns in coals depend on the original organic matter type, as well as temperature and pressure conditions during coalification. The environmental impact of native unburnt coal-bound PAH in soils and sediments is not well studied, and an exact source apportionment is hardly possible. In this paper, we review the current state of the art.
VG Martins, SJ Kalil, JAV Costa

In situ bioremediation using biosurfactant produced by solid state fermentation

The discovery that certain microorganisms, living within a marine environment, can actually degrade components of oil, has made possible the utilization of biological methods for the treatment of oil spills. A biosurfactant accelerates the process of degradation of pollutant composites. The objective of this work was to study the bioremediation in situ of a diesel oil spill by utilizing a biosurfactant produced through fermentation and then compare it with chemical remediation. The quantification and identification of hydrocarbons were carried out by the process of gas chromatography. The soil indigenous microorganisms were monitored. The experiment with biosurfactant reached reductions of 99% of the aliphatic hydrocarbons, while that of the chemical disperser experiment reached a maximum of 90% reduction in 180 days. In 15 days the biosurfactant removed 77% of the aliphatic hydrocarbons, the diesel oil experiment 8.7% and the chemical disperser only 5%. The biosurfactant was 99% effective for the removal of aromatic polycyclic hydrocarbons, up to 3 rings.

D Mao, R Lookman, HV DeWeghe, G Vanermen, N DeBrucker, L Dielsa

Aqueous solubility calculation for petroleum mixtures in soil using comprehensive two-dimensional gas chromatography analysis data

Journal of Chromatography A, 2009, Vol 1216, Iss 14, pp 2873-2880

An assessment of aqueous solubility (leaching potential) of soil contaminations with petroleum hydrocarbons (TPH) is important in the context of the evaluation of (migration) risks and soil/groundwater remediation. Field measurements using monitoring wells often overestimate real TPH concentrations in case of presence of pure oil in the screened interval of the well. This paper presents a method to calculate TPH equilibrium concentrations in groundwater using soil analysis by high-performance liquid chromatography followed by comprehensive two-dimensional gas chromatography (HPLC-GCXGC). The oil in the soil sample is divided into 79 defined hydrocarbon fractions on two GCXGC color plots. To each of these fractions a representative water solubility is assigned. Overall equilibrium water solubility of the non-aqueous phase liquid (NAPL) present in the sample and the water phase's chemical composition (in terms of the 79 fractions defined) are then calculated using Raoult's law. The calculation method was validated using soil spiked with 13 different TPH mixtures and I field-contaminated soil. Measured water solubilities using a column recirculation equilibration experiment agreed well to calculated equilibrium concentrations and water phase TPH composition.
NH Martin, BW Caldwell, KP Carlson, MR Teague

Ab initio calculation of through-space magnetic shielding of linear polycyclic aromatic hydrocarbons (Acenes): Extent of aromaticity

Journal of Molecular Graphics & Modelling, 2009, Vol 27, Iss 6, pp 689-692

GIAO-HF within Gaussian 03 was employed to compute the NMR isotropic shielding values of a diatomic hydrogen probe above a series of acenes (linear polycyclic aromatic hydrocarbons). Subtraction of the isotropic shielding of diatomic hydrogen by itself allowed the determination of computed through-space proton NIVIR shielding increment surfaces for these systems. Shielding was observed above the center of each aromatic ring, but the magnitude of calculated shielding above each ring center depends on the number of fused benzenoid rings. The computed shielding increments above each ring center were correlated to other measures of extent of aromaticity, including geometric, energetic, and magnetic measurements.
C LopezMendez, A BermudezFajardo, C Ioannides, E OviedoOrta

Effect of 2-amino-9H-pyrido[2,3-b]indole (A alpha C), a carcinogenic heterocyclic amine present in food, on atherosclerotic plaque development in apoE deficient mice

Toxicology Letters, 2009, Vol 185, Iss 2, pp 73-78

There is experimental and epidemiological evidence demonstrating that PAHs are involved in the pathogenesis of cardiovascular diseases. However, heterocyclic amines (HAs), a class of carcinogenic compounds present in food, which share many biochemical features with PAHs, have not received much attention. Previous reports have shown that the heterocyclic amine 2-amino-9H-pyrido[2,3-b]indole (A alpha C) binds and metabolically affects endothelial cells in animal models suggesting a potential role in vascular remodeling. The present study investigates the effect of exposure to HAs on atherosclerotic plaque development in the apoE(-/-) mice. We observed that animals treated with A alpha C developed atherosclerotic lesions characterized by lower lipid content but richer in inflammatory cells and collagen content when compared with control animals. Moreover, atherosclerotic plaques from A alpha C-treated apoE(-/-) mice were also smaller with a marked reduction in the tunica media thickness. Furthermore, total cholesterol levels were significantly reduced in A alpha C-treated apoE(-/-) mice. In contrast to what has been previously reported for PAHs, we provide for the first time evidence that HAs may protect against cardiovascular disease by inducing stable atherosclerotic plaques and reducing circulating cholesterol levels. These results open new avenues to further investigate the role of these food-borne carcinogens in cardiovascular physiology and pathology.
N Itoh, Y Aoyagi, A Takatsu, T Yarita

Certified reference material for quantification of polycyclic aromatic hydrocarbons in sediment from the National Metrology Institute of Japan

Analytical and Bioanalytical Chemistry, 2009, Vol 393, Iss 8, pp 2039-2049

The National Metrology Institute of Japan has issued a certified reference material (CRM) of freshwater lake sediment for PAHs analyses. The certification used three extraction techniques: pressurized liquid extraction (PLE) with toluene, PLE with dichloromethane/ethyl acetate (1:1 by volume), and alkaline extraction (1 M KOH in methanol) in combination with microwave-assisted extraction. Both gas chromatography/mass spectrometry (GC/MS) and liquid chromatography/dopant-assisted atmospheric pressure photoionization/MS (LC/DA-APPI/MS) analyses were used. Certified values are provided for 18 PAHs at 1-25 mu g kg(-1) except for perylene (2.08 x 10(3) mu g kg(-1)), and information values are provided for two. Since the values of PAHs in the CRM are much lower than those in other CRMs and are comparable to those found at sites with little human influence, the CRM is suitable for PAH monitoring in sediment and soil samples.

KG Arzola, MC Arevalo, MA Falcon

Catalytic efficiency of natural and synthetic compounds used as laccase-mediators in oxidising veratryl alcohol and a kraft lignin, estimated by electrochemical analysis

Electrochimica Acta, 2009, Vol 54, Iss 9, Sp. Iss. SI, pp 2621-2629

The electrochemical properties of eighteen natural and synthetic compounds commonly used to expand the oxidative capacity of laccases were evaluated in an aqueous buffered medium using cyclic voltammetry. This clarifies which compounds fulfil the requisites to be considered as redox mediators or enhancers. Cyclic voltammetry was also applied as a rapid way to assess the catalytic efficiency (CE) of those compounds which oxidise a non-phenolic lignin model (veratryl alcohol, VA) and a kraft lignin (KL). With the exception of gallic acid and catechol, all assayed compounds were capable of oxidising VA with varying CE. However, only some of them were able to oxidise KL Although the oxidised forms of HBT and acetovanillone were not electrochemically stable, their reduced forms were quickly regenerated in the presence of VA. They thus act as chemical catalysts. Importantly, HBT and HPI did not attack the KL via the same mechanism as in VA oxidation. Electrochemical evidence suggests that violuric acid oxidises both substrates by an electron transfer mechanism, unlike the other N-OH compounds HBT and HPI. Acetovanillone was found to be efficient in oxidising VA and KL, even better than the synthetic mediators TEMPO, violuric acid or ABTS. Most of the compounds produced a generalised increase in the oxidative charge of KL, probably attributed to chain reactions arising between the phenolic and non-phenolic components of this complex molecule.
SL Wang, P Wang, CQ Fan

Determination of particulate and gaseous phthalic acid esters in ambient air by large-volume injection-gas chromatography-mass spectrometry

Journal of Environmental Monitoring, 2009, Vol 11, Iss 4, pp 882-886

A sensitive and effective analytical method has been optimized and validated for the determination of particulate and gaseous phthalic acid esters (PAEs) in ambient air. The samples were Soxhlet extracted with an n-hexane-dichloromethane-methanol mixture (1:1:1, volume ratio), and analyzed using large-volume injection coupled to a gas chromatography-mass spectrometry (LVI-GC-MS) system. Standard sample linearity in the range of 0.02 similar to 5 mu g L-1 provides regression coefficients (R-2) better than 0.995. Limits of detection (LODs) and limits of quantification (LOQs) were at the mg L-1 level. Because the air sample volumes were 360 m(3), the accuracy and precision for the PAE concentrations at the pg m(3) level were guaranteed. This sensitivity is much higher than the conventional 2 mu L splitless injection and is suitable for the detection of ultra-trace PAEs in complex air matrices.

J Gomez, MT Alcantara, M Pazos, MA Sanroman

A two-stage process using electrokinetic remediation and electrochemical degradation for treating benzo[a]pyrene spiked kaolin

Chemosphere, 2009, Vol 74, Iss 11, pp 1516-1521

An innovative process that combines soil electrokinetic remediation and liquid electrochemical oxidation for the degradation of organic compounds present in a polluted soil was developed and evaluated by using benzo[a]pyrene spiked kaolin. In order to increase benzo[a]pyrene solubility during electrokinetic treatment, the addition of a co-solvent or surfactant, such as ethanol or Brij 35, as flushing solution was tested. The research carried out demonstrated the influence of the desorption agent employed on benzo[a]pyrene remediation from the kaolin matrix. Thus, if the flushing solution was ethanol at 40%, there was no presence of contaminant in either chamber. On the contrary, when a solution of surfactant Brij 35 was used, benzo[a]pyrene was transported towards the cathode chamber, where it was collected. Moreover, the extent of this recovery depends on the pH profile on the soil. When no pH control was used, around 17% of initial contaminant was detected in the cathode chamber: however, when pH control was applied, the recovery of benzo[a]pyrene could be higher than 76%, when the pH control in the anode chamber was set at 7.0. In order to obtain the total degradation of mobilised benzo[a]pyrene from the contaminated soil, the liquid collected by electrokinetic remediation was oxidised by electrochemical treatment. This oxidation was accomplished via an electrochemical cell with a working volume of 0.4 L, and graphite as electrode material. The benzo[a]pyrene was almost totally degraded in 1 cl, reaching a degradation of about 73% in 16 h.
WA Illman, PJ Alvarez

Performance Assessment of Bioremediation and Natural Attenuation

Critical Reviews in Environmental Science and Technology, 2009, Vol 39, Iss 4, pp 209-270

Bioremediation and monitored natural attenuation are among the most cost-effective approaches to manage soil and groundwater contamination by hazardous organic pollutants. However, these remediation alternatives are not universally applicable and may be marginally effective for recalcitrant pollutants if the necessary microbial catabolic capacity is not present or expressed. Thus, regulatory and public approval of bioremediation and natural attenuation requires documentation of the efficacy of microbial degradation of the target pollutants. Performance assessment generally consists of three components: documented contaminant mass loss, geochemical fingerprints associated with biodegradation, and microcosm studies that show direct evidence of biodegradation. More recently, new molecular and isotope fractionation techniques have emerged to complement existing technologies for the forensic analysis and the demonstration of bioremediation and natural attenuation. This critical review examines the current state-of-art in performance assessment methods and discusses future research directions.

K Yang, BS Xing

Adsorption of fulvic acid by carbon nanotubes from water

Environmental Pollution, 2009, Vol 157, Iss 4, pp 1095-1100

This study investigated adsorption of fulvic acid (FA) by single-walled (SWCNT) and multi-walled carbon nanotubes (MWCNT) and activated carbon. Adsorption of FA depends greatly on the adsorbent surface area and solution pH. SWCNT has higher adsorption than MWCNT and activated carbon, Lower E4/E6 (absorbance at 465 nm to that at 665 nm) and higher E2/E3 (absorbance at 250 nm to that at 365 nm) ratios of the residual FA in solution after adsorption than that of original FA in low pH ranges suggest that aromatic rich FA fractions with polar moieties readily adsorb on the adsorbents, The apparent interaction mechanisms between FA and CNT surfaces include electrostatic, hydrophobic, pi-pi and hydrogen-bond interactions. FA adsorption was reduced greatly with increasing pH because of the increase of electrostatic repulsion and the decrease of hydrophobic and hydrogen-bond interactions.
AA Koelmans, B Nowack, MR Wiesner

Comparison of manufactured and black carbon nanoparticle concentrations in aquatic sediments

Environmental Pollution, 2009, Vol 157, Iss 4, pp 1110-1116

In this paper, we show that concentrations of manufactured carbon-based nanoparticles (MCNPs) in aquatic sediments will be negligible compared to levels of black carbon nanoparticles (BCNPs). This is concluded from model calculations accounting for MCNP sedimentation fluxes, removal rates due to aggregation or degradation, and MCNP burial in deeper sediment layers. The resultant steady state MCNP levels are compared with BCNP levels calculated from soot levels in sediments and weight fractions of nanosized fractions of these soot particles. MCNP/BCNP ratios range from 10(-7) to 10(-4) (w:w). This suggests that the often acclaimed effect of MCNPs on organic pollutant binding and bioavailability will likely be below the level of detection if natural BCNPs are present, even if binding to MCNP is one to two orders of magnitude stronger than to BCNPs. Furthermore, exposure and toxic effects of MCNPs in sediments and soils will be negligible compared to that of BCNPs.
E Saiz, J Movilla, L Yebra, C Barata, A Calbet

Lethal and sublethal effects of naphthalene and 1,2-dimethylnaphthalene on naupliar and adult stages of the marine cyclopoid copepod Oithona davisae

Environmental Pollution, 2009, Vol 157, Iss 4, pp 1219-1226

Short-term (24h) exposure experiments have been conducted to determine the effects of two environmental relevant PAHs, naphthalene (NAPH) and dimethylnaphthalene (C2-NAPH), on the naupliar and adult stages of the marine cyclopoid copepod Oithona davisae. To resemble more realistic conditions, those exposure experiments were conducted under the presence of food. The naupliar stages evidenced lower tolerance to PAH exposure regarding narcotic and lethal effects than adults. Copepod feeding activity showed to be very sensitive to the presence of the studied PAHs, detrimental effects occurring at toxic concentrations ca. 2-3 fold lower than for narcotic effects. In addition we report PAH-mediated changes in cell size and growth rate of the prey item, the heterotrophic dinoflagellate Oxyrrhis marina, that could indirectly affect copepod feeding and help explain hormesis-like responses in our feeding experiments.
LP Jiao, GJ Zheng, TB Minh, B Richardson, LQ Chen, YH Zhang, LW Yeung, JCW Lam, XL Yang, PKS Lam, MH Wong

Persistent toxic substances in remote lake and coastal sediments from Svalbard, Norwegian Arctic: Levels, sources and fluxes

Environmental Pollution, 2009, Vol 157, Iss 4, pp 1342-1351

Surface sediments from remote lakes and coastal areas from Ny-Alesund, Svalbard, Norwegian Arctic were analyzed for PAHs, polybrominated diphenyl ethers (PBDEs), PCBs and organochlorine pesticides (OCPs). Relatively high levels of PAHs were encountered from several lakes from Ny-Alesund, which were within the range of levels reported for European high mountain lakes and some urban/industrialized areas in the world, pointing to the role of remote Arctic lakes as potential reservoir of semi-volatile organic compounds. Specific patterns of PBDEs were observed, showing higher concentrations of lower brominated compounds such as BDE-7,17 and 28. Estimated surface sediment fluxes of PAHs in Ny-Alesund remote lakes were similar to those observed for some European high mountain lakes. The current PAH levels in sediments from three lakes exceeded Canadian sediment quality guidelines, suggesting the presence of possible risks for aquatic organisms and the need for further studies.
XH Xia, GC Li, ZF Yang, YM Chen, GH Huang

Effects of fulvic acid concentration and origin on photodegradation of polycyclic aromatic hydrocarbons in aqueous solution: Importance of active oxygen

Environmental Pollution, 2009, Vol 157, Iss 4, pp 1352-1359

With an Xe arc lamp house as simulated sunlight, the influences of fulvic acid (FA) concentration and origins on photodegradation of acenaphthene, fluorine, phenanthrene, fluoranthene and pyrene in aqueous solution have been studied. Similar effects of FAs, collected from five places around China, on polycyclic aromatic hydrocarbon (PAH) photodegradation have been observed. Active oxygen was of significance in PAH photodegradation with the presence of FAs. For systems with 1.25 mg L-1 FAs, the contributions of (OH)-O-center dot to PAH photodegradation rates were from 33% to 69%. FAs had two opposite effects, i.e., stimulating the generation of active oxygen and advancing PAH photodegradation; competing with PAHs for energy and photons and restraining PAH photodegradation. Generally, photodegradation rates of the 5 PAHs decreased with the increase of FAs concentration; except fluoranthene and pyrene were advanced in solutions with low FA concentration. The influences of FA concentration on PAH photodegradation were more significant than FA origin.
T Hofmann, F vonderKammer

Estimating the relevance of engineered carbonaceous nanoparticle facilitated transport of hydrophobic organic contaminants in porous media

Environmental Pollution, 2009, Vol 157, Iss 4, pp 1117-1126

Naturally occurring nanoparticles (NP) enhance the transport of hydrophobic organic contaminants (HOCs) in porous media. In addition, the debate on the environmental impact of engineered nanoparticles (ENP) has become increasingly important. HOC bind strongly to carbonaceous ENP. Thus, carbonaceous ENP may also act as carriers for contaminant transport and might be important when compared to existing transport processes. ENP bound transport is strongly linked to the sorption behavior, and other carbonaceous ENP-specific properties. In our analysis the HOC-ENP sorption mechanism, as well as ENP size and ENP residence time, was of major importance. Our results show that depending on ENP size, sorption kinetics and residence time in the system, the ENP bound transport can be estimated either as (1) negligible, (2) enhancing contaminant transport, or (3) should be assessed by reactive transport modeling. One major challenge to this field is the current lack of data for HOC-ENP desorption kinetics.
EMS Brito, R Duran, R Guyoneaud, M GoniUrriza, TG deOteyza, MAC Crapez, I Aleluia, JCA Wasserman

A case study of in situ oil contamination in a mangrove swamp (Rio De Janeiro, Brazil)

Marine Pollution Bulletin, 2009, Vol 58, Iss 3, pp 418-423

Mangroves are sensitive ecosystems of prominent ecological value that lamentably have lost much of their areas across the world. The vulnerability of mangroves grown in proximity to cities requires the development of new technologies for the remediation of acute oil spills and chronic contaminations. Studies on oil remediation are usually performed with in vitro microcosms whereas in situ experiments are rare. The aim of this work was to evaluate oil degradation on mangrove ecosystems using in situ microcosms seeded with an indigenous hydrocarbonoclastic bacterial consortium (HBC). Although the potential degradation of oil through HBC has been reported, their seeding directly on the sediment did not stimulate oil degradation during the experimental period. This is probably due to the availability of carbon sources that are easier to degrade than petroleum hydrocarbons. Our results emphasize the fragility of mangrove ecosystems during accidental oil spills and also the need for more efficient technologies for their remediation.
SY Xu, YX Chen, KF Lin, XC Chen, Q Lin, F Li, ZW Wang

Removal of Pyrene from Contaminated Soils by White Clover

Pedosphere, 2009, Vol 19, Iss 2, pp 265-272

Phytoremediation has been used as an emerging technology for remediation of soil contamination with PAHs, ubiquitous persistent environmental pollutants derived from natural and anthropogenic processes, in the last decade. In this study, a pot experiment was conducted to investigate the potential of phytoremediation of pyrene from spiked soils planted with white clover (Trifolium repens) in the greenhouse with a series of pyrene concentrations ranging from 4.22 to 365.38 mg kg(-1). The results showed that growth of white clover on pyrene-contaminated soils was not affected. The removal of pyrene from the spiked soils planted with white clover was obviously higher than. That from the unplanted soils. At the end of the experiment, (60 d), the average removal ratio of pyrene in the spiked soils with white clover was 77%, which was 31% and 57% higher than those of the controls with or without micobes, respectively. Both roots and shoots of white clover took up pyrene from the spiked soils and pyrene uptake increased with the soil pyrene concentration. However, the plant-enhanced dissipation of soil pyrene may be the result of plant-promoted microbial degradation and direct uptake and accumulation of pyrene by white clover were only a small part of the pyrene dissipation. Bioconcentration factors of pyrene (BCFs, ratio of pyrene, on a dry weight basis, in the plant to that in the soil) tended to decrease with increase in the residual soil pyrene concentration. Therefore, removal of pyrene in the contaminated soils was feasible using white clove.

MC Pietrogrande, M Mercuriali, L Pasti, F Dondi

Data handling of complex GC-MS chromatograms: characterization of n-alkane distribution as chemical marker in organic input source identification

Analyst, 2009, Vol 134, Iss 4, pp 671-680

The paper describes a signal method for processing GC-MS signals to extract usable information hidden in the chromatogram thus reducing the labour and time required to handle the data and increasing the quality and objectivity of the results. The method is focused on two relevant parameters for identification and characterization of the n-alkane series present in complex samples (in particular the C-14-C-33 terms): the number of n-alkanes, n(max), and the Carbon Preference Index (CPI) describing the odd/even carbon-number predominance. This is a key diagnostic parameter to determine the biogenic and anthropogenic nature of n-alkane sources, useful as chemical markers in source identification and differentiation. The method is a further extension of the approach based on the AutoCovariance Function (ACVF(tot)): new mathematical equations have been derived and a new computation algorithm implemented to extract information on the n-alkane series-n(max) and CPI directly from the EACVF(tot) computed on the acquired chromatographic signal. The procedure was validated on simulated chromatograms where the distribution of the terms of the series describing experimental GC signals was known: the obtained results prove that the parameters n(max) and CPI of the homologous series can be estimated with good accuracy and precision. The method applicability was tested on experimental chromatograms of real samples: gasoils and plant extracts were studied to identify n-alkane distribution patterns characteristic of petrogenic and natural samples.

B Solsona, T Garcia, R Murillo, AM Mastral, EN Ndifor, CE Hetrick, MD Amiridis, SH Taylor

Ceria and Gold/Ceria Catalysts for the Abatement of Polycyclic Aromatic Hydrocarbons: An In Situ DRIFTS Study

Topics in Catalysis, 2009, Vol 52, Iss 5, pp 492-500

Gold catalysts supported on nano-crystalline ceria prepared by deposition precipitation have been characterised and tested for the total oxidation of naphthalene. Two different precipitation methods were used to prepare the nano-crystalline ceria supports and it was observed that although both supports were active materials for naphthalene oxidation, ceria synthesized by homogeneous precipitation with urea was markedly more active than CeO2 precipitated by carbonate. The addition of gold to both active CeO2 catalysts resulted in different effects for the total oxidation of naphthalene. Gold addition promotes the naphthalene conversion to CO2 when ceria is prepared by precipitation with carbonates, whilst the light off temperature is shifted towards higher temperatures when gold is added to ceria synthesized by the urea method. This behaviour has been related to a change in the support characteristics and a removal of the carbonate surface species, when gold is deposited onto the ceria support.

LA Phillips, CW Greer, RE Farrell, JJ Germida

Field-scale assessment of weathered hydrocarbon degradation by mixed and single plant treatments

Applied Soil Ecology, 2009, Vol 42, Iss 1, pp 9-17

Phytoremediation is gaining recognition as a viable treatment option for hydrocarbon contaminated soil. However, there is a recognized need for field research to corroborate the findings of controlled environment studies, particularly in cold climate regions. In this study, a two-year field trial was conducted at a weathered hydrocarbon flare-pit site in southeastern Saskatchewan, Canada. Three plants commonly used in phytoremediation mixes (tall wheat grass, Altai wild rye (AWR) and alfalfa), a mix of all plants, and non-planted controls were established and sampled regularly over two growing seasons. Total petroleum hydrocarbon (TPH) concentration and microbial parameters, including endophytic and rhizosphere degrader populations, were measured at 6-week intervals during the growing seasons. Significant differences occurred in degradation trends in the first growing season, with AWR promoting greater than 50% TPH degradation while no cumulative degradation occurred in mixed plant or control treatments. Some of the discrepancy in degradation potential was related to microbial population dynamics. Results show that AWR selectively recruits endophytic hexadecane degraders in response to high TPH concentration (r, 0.795: p < 0.01) and then maintains these communities during times of environmental stress. During local drought, when most plants experienced significant decreases in rhizosphere and endophytic degrader communities, AWR supported up to 100 times more endophytic hexadecane degraders than the other plants. It is probable that the increased degradation seen in AWR treatments is related to its ability to act as a refuge and hence subsequent source for hydrocarbon degrader communities. As both plants and microbial communities mature, these discrepancies in degradation potential are decreased and cumulative TPH degradation increases in all treatments. Although this study shows that the use of mixed plant treatments may initially hinder the achievement of remediation goals, extenuating factors, including the increased desorption of previously unextractable hydrocarbons, may cause an underestimation of the actual amount of degradation occurring in all treatments.
HJ Liu, J Ru, JH Qu, RH Dai, ZJ Wang, C Hu

Removal of persistent organic pollutants from micro-polluted drinking water by triolein embedded absorbent

Bioresource Technology, 2009, Vol 100, Iss 12, pp 2995-3002

A new biomimetic absorbent, cellulose acetate (CA) embedded with triolein (CA-triolein), was prepared and applied for the removal of persistent organic pollutants (POPs) from micro-polluted aqueous solution. The comparison of CA-triolein, CA and granular activated carbon (GAC) for dieldrin removal was investigated. Results showed that CA-triolein absorbent gave a lowest residual concentration after 24 h although GAC had high removal rate in the first 4 h adsorption. Then the removal efficiency of mixed POPs (e.g. Aldrin, dieldrin, endrin and heptachlor epoxide), absorption isotherm, absorbent regeneration and initial column experiments of CA-triolein were studied in detail. The linear absorption isotherm and the independent absorption in binary isotherm indicated that the selected POPs are mainly absorbed onto CA-triolein absorbent by a partition mechanism. The absorption constant, K, was closely related to the hydrophobic property of the compound. Thermodynamic calculations showed that the absorption was spontaneous, with a high affinity and the absorption was an endothermic reaction. Rinsing with hexane the CA-triolein absorbent can be regenerated after absorption of POPs. No significant decrease in the dieldrin removal efficiency was observed even when the absorption-regeneration process was repeated for five times. The results of initial column experiments showed that the CA-triolein absorbent did not reach the breakthrough point at a breakthrough empty-bed volume (BV) of 3200 when the influent concentration was 1-1.5 mu g/L and the empty-bed contact time (EBCT) was 20 min.
C Rafin, E Veignie, A Fayeulle, G Surpateanu

Benzo[a]pyrene degradation using simultaneously combined chemical oxidation, biotreatment with Fusarium solani and cyclodextrins

Bioresource Technology, 2009, Vol 100, Iss 12, pp 3157-3160

The interest of simultaneously combining chemical (Fenton's reaction) and biological treatments for the degradation of a high molecular weight PAH benzo[a]pyrene (BaP) has been studied in laboratory tests. An optimal concentration of 1.5 x 10(-3) M H2O2 as Fenton's reagent was firstly determined as being compatible with the growth of Fusarium solani, the Deuteromycete fungus used in the biodegradation process. For the enhancement of BaP solubilisation, cyclodextrins were also used in the performed tests. The best degradation performance was achieved through the use of 5 x 10-3 M hydroxypropyl-beta-cyclodextrin (HPBCD) in comparison with randomly methylated-p-cyclodextrin (RAMEB). When Fenton's treatment was combined with biodegradation, a beneficial effect on BaP degradation (25%) was obtained in comparison with biodegradation alone (8%) or with chemical oxidation alone (16%) in the presence of HPBCD for 12 days of incubation.
SA Genualdi, SLM Simonich, TK Primbs, TF Bidleman, LM Jantunen, KS Ryoo, T Zhu

Enantiomeric Signatures of Organochlorine Pesticides in Asian, Trans-Pacific, and Western US Air Masses

Environmental Science & Technology, 2009, Vol 43, Iss 8, pp 2806-2811

The enantiomeric signatures of organochlorine pesticides were measured in air masses from Okinawa, Japan and three remote locations in the Pacific Northwestern United States: Cheeka Peak Observatory (CPO), a marine boundary layer site on the Olympic Peninsula of Washington at 500 m above sea level (m.a.s.l); Mary's Peak Observatory (MPO), a site at 1250 m.a.s.l in Oregon's Coast range; and Mt. Bachelor Observatory (MBO), a site at 2763 m.a.s.l in Oregon's Cascade range. The enantiomeric signatures of composite soil samples, collected from China, South Korea, and the western U.S. Were also measured. The data from chiral analysis was expressed as the enantiomeric fraction, defined as (+) enantiomer/(sum of the (+) and (-) enantiomers), where a racemic composition has EF = 0.5. Racemic alpha-hexachlorocyclohexane (alpha-HCH) was measured in Asian air masses at Okinawa and in Chinese and South Korean soils. Nonracemic alpha-HCH (EF = 0.528 +/- 0.0048) was measured in regional air masses at CPO, and may reflect volatilization from the Pacific Ocean and regional soils. However, during trans-Pacific transport events at CPO, the alpha-HCH El's were significantly more racemic (EF = 0.513 +/- 0.0003, p < 0.001). Racemic alpha-HCH was consistently measured at MPO and MBO in trans-Pacific air masses that had spent considerable time in the free troposphere. The alpha-HCH El's in CPO, MPO, and MBO air masses were negatively correlated (p = 0.0017) with the amount of time the air mass spent above the boundary layer, along the 10-day back air mass trajectory, prior to being sampled. This suggests that, on the West coast of the U.S., the alpha-HCH in the free troposphere is racemic. Racemic signatures of cis- and trans-chlordane were measured in air masses at all four air sampling sites, suggesting that Asian and U.S. Urban areas continue to be sources of chlordane that has not yet been biotransformed.

RJ Krupadam, B Bhagat, SR Wate, GL Bodhe, B Sellergren, Y Anjaneyulu

Fluorescence Spectrophotometer Analysis of Polycyclic Aromatic Hydrocarbons in Environmental Samples Based on Solid Phase Extraction Using Molecularly Imprinted Polymer

Environmental Science & Technology, 2009, Vol 43, Iss 8, pp 2871-2877

A molecularly imprinted polymer (MIP) was synthesized using a PAH standard as a template, methacrylic acid as a functional monomer, ethylene glycol dimethacrylate as a cross-linker, and acetonitrile as a porogen. This polymer was used as a solid phase adsorbent for the quantitative enrichment of PAHs in coastal sediments, atmospheric particulates, and industrial effluents. The MIP selective adsorption capacity for PAHs started reducing when the chemical oxygen demand (COD) and total dissolved solids (TDS) was more than 800 mg L-1 in the targeted environmental samples. The adsorption stability of the MIP was tested by the consecutive contact of environmental samples, and it was shown that the performance of the MIP did not vary after 10 enrichments and desorption cycles. Recoveries of eight PAH compounds, extracted from 10 g of coastal sediments and I L of industrial effluent spiked with 10 mu L of standard PAHs,showed recoveries between 85 and 96%. The fluorescence spectrophotometer limit of detection of PAHs varied from 10 to 30 eta g L-1 in industrial effluent and from 0.1 to 2.9 eta g kg(-1) in solid samples (coastal sediment and atmospheric particulates), and this indicates that the environmental analytical method is significantly sensitive, when compared with other commonly used methods such as gas chromatography-mass spectrometry and liquid chromatography-mass spectrometry.

L ReySalgueiro, E MartinezCarballo, MS GarciaFaicon, C GonzalezBarreiro, J SimalGandara

Occurrence of polycyclic aromatic hydrocarbons and their hydroxylated metabolites in infant foods

Food Chemistry, 2009, Vol 115, Iss 3, pp 814-819

Eleven PAHs have been analysed in commercial milk formulae and infant cereals. Two hydroxylated PAHs metabolites (1-OH-Pyr and 3-OH-B[a]P) and their conjugates were also analysed in milk samples. To determine the selected PAH metabolites, a simple, fast quantitative and economic method was developed. This method comprising ultrasound-assisted solvent extraction, enzymatic hydrolysis, solid-phase clean-up and detection by liquid chromatography with fluorescence detection (LC-FD) and liquid chromatography tandem mass spectrometry (LC-MS/MS) as confirmatory technique. The method was evaluated by constructing calibration curves, measurement of recovery, precision and the limits of detection. The purpose of this survey was to determine the selected analytes, to assess the exposure of babies and infants and to produce data for comparison with proposed limits that were being considered at the time of the survey. The results showed that not only no samples would have exceeded the limit for benzo[a]pyrene which is used as an indicator for the presence of PAHs, but also no hydroxy PAH metabolites have been detected.
AS Shannigrahi, T Fukushima, N Ozaki, WJ Lee, GC Fang, YS Wu

Apply appropriate models in the study of dry deposition fluxes of particulate matter and polycyclic aromatic hydrocarbons (PAHs) in Tsukuba, Japan

International Journal of Environment and Pollution, 2009, Vol 37, Iss 1, pp 70-85

In this study, plates for downward flux and upward flux were used to measure atmospheric dry deposition fluxes for particulate mass and polycyclic aromatic hydrocarbons (PAHs) in TERC (Tsukuba), Japan. Ambient particles concentrations were also collected using a high-volume air sampler, and ambient particle size distributions between 0.01 mu m and 13.1 mu m were measured using a low-pressure cascade impactor to characterise the PAHs levels and dry deposition. The results indicated that the average cumulative fraction of dry deposition flux for particles and PAHs which attached with them was caused by the particle size of greater than 1.2-6.3 mu m (97%).

E Aranda, M Kinne, M Kluge, R Ullrich, M Hofrichter

Conversion of dibenzothiophene by the mushrooms Agrocybe aegerita and Coprinellus radians and their extracellular peroxygenases

Applied Microbiology and Biotechnology, 2009, Vol 82, Iss 6, pp 1057-1066

The conversion of the heterocycle dibenzothiophene (DBT) by the agaric basidiomycetes Agrocybe aegerita and Coprinellus radians was studied in vivo and in vitro with whole cells and with purified extracellular peroxygenases, respectively. A. Aegerita oxidized DBT (110 mu M) by 100% within 16 days into eight different metabolites. Among the latter were mainly S-oxidation products (DBT sulfoxide, DBT sulfone) and in lower amounts, ring-hydroxylation compounds (e. G., 2-hydroxy-DBT). C. Radians converted about 60% of DBT into DBT sulfoxide and DBT sulfone as the sole metabolites. In vitro tests with purified peroxygenases were performed to compare the product pattern with the metabolites formed in vivo. Using ascorbic acid as radical scavenger, a total of 19 and seven oxygenation products were detected after DBT conversion by the peroxygenases of A. Aegerita (AaP) and C. Radians (CrP), respectively. Whereas ring hydroxylation was favored over S-oxidation by AaP (again 2-hydroxy-DBT was identified), CrP formed DBT sulfoxide as major product. This finding suggests that fungal peroxygenases can considerably differ in their catalytic properties. Using H-2 O-18(2), the origin of oxygen was proved to be the peroxide. Based on these results, we propose that extracellular peroxygenases may be involved in the oxidation of heterocycles by fungi also under natural conditions.

UG Gautam, MP Gautam, T Sawada, M Takafuji, H Ihara

Thermodynamic investigations on shape selective separation behaviors of poly(4-vinylpyridine)-grafted silica for polycyclic aromatic hydrocarbons in both normal-phase and reversed-phase high-performance liquid chromatography

Journal of Chromatography A, 2009, Vol 1216, Iss 16, pp 3571-3577

With the successful implementation of poly(4-vinylpyridine)-grafted silica prepared by grafting-from approach (GF-VPn) as a stationary phase for the separation of PAHs in normal-phase HPLC. This paper describes the chromatographic retention behaviors of PAHs with GF-VPn in reversed-phase HPLC. Significantly higher retention factor along with enhanced shape selectivity were observed with GF-VPn. Thermodynamic study on the retention behaviors of PAHs with GF-VPn in normal-phase and reversed-phase HPLC revealed that retention of PAHs was exothermic in both phases. Furthermore, higher entropic contribution was observed in reversed-phase HPLC compared to normal-phase HPLC.
T Li, J Xu, JH Wu, YQ Feng

Liquid-phase deposition of silica nanoparticles into a capillary for in-tube solid-phase microextraction coupled with high-performance liquid chromatography

Journal of Chromatography A, 2009, Vol 1216, Iss 15, pp 2989-2995

A silica nanoparticle (NP)-deposited capillary fabricated by liquid-phase deposition (LPD) and modified with octadecyl groups was introduced for in-tube solid-phase microextraction coupled to high-performance liquid chromatography with UV detection (in-tube SPME-HPLC). The resultant capillary (60 cm x 50 mu m I.D.) was demonstrated to be of higher extraction capacity by comparing with an octadecyl-grafted bare capillary and an octadecyl-grafted silica-coated capillary that was prepared by sol-gel chemistry. Two groups of compounds, endocrine disruptors and PAHs, were used as model analytes to further evaluate extraction capacity of the silica NP-deposited capillary, and its reproducibility and stability was also investigated. The extraction time profiles were monitored for all the chemicals, and their limits of detection were calculated to be in the range of 0.42-0.78 and 0.034-0.19 ng/mL with RSD values of peak area less than 4.6%.
T Okazaki, JH Chun, KK Laali

Carbocations from dibenz[a,j]anthracene and dibenz[a,h]anthracene, their methylated derivatives, and oxidized metabolites; a stable ion and DFT study

Arkivoc, 2009, Part 5, pp 51-67

Parent dibenz[a,j]anthracene DB[a,j]A 1 is protonated (in TfOH/SO2ClF) to give a 1:1 mixture of meso-protonated arenium ions 1aH(+) and 1bH(+). The 7-methyl- DB[a,j]A 2 is protonated (in FSO3H/SO2ClF or TfOH/SO2ClF) at the unsubstituted meso position (C-14) to give 2H(+), and the 7,14-dimethyl derivative 3 is ipso-protonated (in FSO3H/SO2ClF) at C-14 to give 3H(+). Experimental and/or GIAO-NMR derived Delta delta C-13 values, as well as changes in the computed NPA charges, were used to derive charge delocalization maps for the protonated carbocations derived from parent and methylated DB[a,j]A and DB[a,h]A. DFT and GIAO-DFT were also employed to model the bay-region anti-diol-epoxides (DEs), their derived carbocations, and model covalent adducts. The higher tumorigenic potenties of DB[a,h]A and its methylated derivatives as compared to those of DB[a,j] A are reflected in relative ease of carbocation formation from the DEs. Preference for anti stereochemistry in the covalent adducts derived from DB[a,h] A increases with increasing steric crowding at the bay-region.

M Vala, J Szczepanski, R Dunbar, J Oomens, JD Steill

Infrared multiphoton dissociation spectrum of isolated protonated 1-azapyrene

Chemical Physics Letters, 2009, Vol 473, Iss 1-3, pp 43-48

The infrared spectrum of protonated 1-azapyrene has been obtained by infrared multiphoton dissociation (IRMPD) spectroscopy using a Fourier-transform ion cyclotron resonance mass spectrometer coupled to an infrared tunable free electron laser. Found when electrospraying a pyrene/methanol/acetic acid solution, the carrier of the dominant m/z 204 peak was determined by comparison of the IRMPD spectrum with density functional theory calculations (B3LYP/6-31G(d, p)). The greater proton affinity and solubility of 1-azapyrene explains the competitive protonation of azapyrene over pyrene despite its apparent smaller abundance in the electrospray solution. The possible contribution of 1-azapyrene to the interstellar infrared emission bands is briefly discussed.
D Pozebon, JHZ Santos, MCR Peralba, SM Maia, S Barrionuevo, TM Pizzolato

Metals, arsenic and hydrocarbons monitoring in marine sediment during drilling activities using NAFs

Deep - Sea Research Part II - Topical Studies in Oceanography, 2009, Vol 56, Iss 1-2, pp 22-31

The impact of drilling oil activities using non-aqueous fluids (NAFs) was investigated with respect to Al, Fe, Mn, Ba, Co, Pb, Cu. As, Hg, Cr, Ni, Zn, Cd, V, aliphatic and polynuclear aromatic hydrocarbons concentrations in the sediment. As expected, Ba concentrations were remarkably increased relative to background levels, even I year after the drilling activities. High Ba concentrations were due to its massive content in the mud used for drilling. Minor increases of Mn and Fe levels were verified in reference sites (2500 m from the oil well), which were not accounted for by the drilling activities. Cd, Cr, Ni, As, Co, Cu, Pb, V and Zn concentrations were at the background levels. The Al, Ba, Cd, Cr, Cu, Ni and Zn mean concentrations were significantly different (P<0.05) among three sampling operations, while those of As. Cd, Fe and Pb were different according to the distance of the oil well, but independent of the sampling operation. In all samples the Hg concentration was below the detection limit (0.07 mu g g(-1)). With regard to aliphatic hydrocarbons, the results revealed that hydrocarbons C-14-C-20 (typical hydrocarbons of NAF analyzed) increased slightly in some samples within the 500 m radius; the increase was very low, however, and was considered irrelevant in relation to environmental aspects, although concentrations were even higher for the third sampling operation.16-PAHs concentration levels in sediments found were very low and not likely to cause effects on the local biota.
V Liegeois, B Champagne

Vibrational Raman Optical Activity of pi-Conjugated Helical Systems: Hexahelicene and Heterohelicenes

Journal of Computational Chemistry, 2009, Vol 30, Iss 8, pp 1261-1278

Helicenes constitute a special class of molecules combining helical conformation with pi-electron delocalization. These confer to helicenes specific chirooptical properties. In this article, we investigate the vibrational signatures thanks to the simulation of vibrational Raman optical activity (VROA) spectra. For that, four representative helicenes: hexahelicene, tetrathia-[7]-helicene, and its pyrrole and furan analogs have been simulated and interpreted using a recently implemented analytical scheme. Helicenes show intense VROA peaks attributed to their pi-conjugated structure and associated with collective vibrational modes. In hexahelicene, the dominant VROA features are due to vibrational modes involving motions of the carbon skeleton and H-wagging, but the intensity finds its source almost exclusively in the former. In the case of the three heterohelicenes, the previous statement is also verified, and on changing the heteroatoms, similar modes presenting comparable atomic contribution patterns have been highlighted, though the vibrational and electronic properties are modified. Some fingerprints could therefore be associated with the helicity of the system. In particular, in forward spectra, most of the VROA bands are positive for left-handed helicenes. Nevertheless, the spectral patterns are quite complex, and no easy rule-of-thumb could distinguish between the different heterohelicenes. Then, considering the fact that most of the contributions originate front the C atoms (group Coupling matrices decomposition), it can be concluded that the major role of the heteroatom is restricted to modifying the geometry and the normal modes. At last, the small impact of the gauge-origin on the calculated spectra using a relatively modest basis set (rDPS:3-21G) is demonstrated here in the case of the tetrathia-[7]-helicene molecule presenting a C-2 symmetry. This further demonstrates the adequacy of this basis set for VROA calculations.
M Gesto, A Tintos, A RodriguezIllamola, JL Soengas, JM Miguez

Effects of naphthalene, beta-naphthoflavone and benzo(A)pyrene on the diurnal and nocturnal indoleamine metabolism and melatonin content in the pineal organ of rainbow trout, Oncorhynchus mykiss

Aquatic Toxicology, 2009, Vol 92, Iss 1, pp 1-8

PAHs have deleterious effects on neuroendocrine systems in teleost fish affecting, among other processes, reproductive function or stress responses. The hormone melatonin, mainly produced in the pineal organ of vertebrates, is involved in the regulation of biological rhythms as well as other important functions, and may also act as an antioxidant molecule. The effects of environmental pollutants on the endocrine and metabolic activity of the pineal organ have been studied only in mammals. We here evaluate the effects of the PAHs naphthalene (NAP) and benzo(a)pyrene (BaP) and the flavonoid beta-naphthoflavone (BNF) on the pineal organ of rainbow trout by quantifying the diurnal and nocturnal pineal content of some indoles and methoxyindoles, including melatonin. NAP mainly induced diurnal increases in the pineal content of melatonin and other methoxyindoles like 5-methoxytryptamine (5-MT), 5-methoxyi ndole-3-acetic acid (5-MIAA) or 5-methoxytryptophol (5-MTOL). Those increases did not occur at night, when even occasional decreases were observed compared with controls. NAP also induced some diurnal and nocturnal decreases in the levels of indolic compounds like serotonin (5-HT) and 5-hydroxyindole-3-acetic acid (5-HIAA), while pineal content of 5-hydroxytryptophan (5-HTP) was first decreased (few hours after injection) and then increased (few days after injection) during the day. BaP and BNF induced strong increases in diurnal levels of melatonin, whereas other pineal compounds were unaffected. It seems that an increase of the methylation capacity of the pineal organ takes place during the day, and a decrease occurs at night. Those effects could be mediated by changes in the activity of key enzymes involved in pineal melatonin biosynthesis, maybe as a result of the alteration of the cellular phototransduction mechanisms involved in the light-induced inhibition of melatonin synthesis in the pineal photoreceptor cells. These results demonstrate for the first time that environmental pollutants can disrupt the activity of the pineal organ of teleost fish. This disruption could be a threat for the survival of the animals in their natural environment, although the increases observed in melatonin levels could play a relevant role as a toxicity-protection factor.
CMR Almeida, AC Dias, AP Mucha, AA Bordalo, MTSD Vasconcelos

Influence of surfactants on the Cu phytoremediation potential of a salt marsh plant

Chemosphere, 2009, Vol 75, Iss 2, pp 135-140

To assess the possible effect that surfactants commonly found in the aquatic environment may have on the remediation potential of the salt marsh plant Halimione portulacoides, a non-ionic (Triton X-100) and an anionic (sodium dodecyl sulfate, SDS) surfactants were used. Experiments were carried out in the laboratory, either in hydroponics (sediment elutriate) or in sediment soaked in elutriate, using sediment and water from an estuarine salt marsh (Cavado River, NW Portugal). Groups of H. Portulacoides (grown in a greenhouse) were exposed for 6 d to media with 0.16 mM added Cu(II) in the absence and in the presence of each one of the two selected surfactants, at concentrations lower than the respective micellar critical concentration. Cu was determined in solutions, sediments and in different plant tissues before and after experiments. Plant photosynthetic efficiency did not indicate deletory effects of the exposure to the added pollutants. The non-ionic surfactant Triton X-100 and, to a lesser extent, the anionic surfactant SDS too, favored Cu accumulation in the plant roots but not Cu translocation, indicating that surfactants may favor Cu adsorption to the roots (phytostabilization). On the other hand, both surfactants favored Cu solubility from the sediment. Therefore, the presence of surfactants, which are frequently found in estuarine areas, as a result of urban and industrial effluent discharges, may condition metal distribution in those environments.

Z Zheng, H Zhang, PJ He, LM Shao, Y Chen, L Pang

Co-removal of phthalic acid esters with dissolved organic matter from landfill leachate by coagulation and flocculation process

Chemosphere, 2009, Vol 75, Iss 2, pp 180-186

The aim of the present study was to evaluate the feasibility of removing phthalic acid esters (PAEs) from fresh and partially stabilized landfill leachates by a coagulation and flocculation (CF) process. This study was focused on the characterization of leachate dissolved organic matter (DOM) and its relationship with PAEs removal, through measures such as: three-dimensional excitation emission matrix fluorescence spectroscopy, UV/Vis absorbance and molecular weight (MW) fractionation of leachate. The results showed that less than 32% of the PAEs in the fresh leachate could be removed with a CF process. The removal of PAEs in the fresh leachate was related to the hydrophobicity of PAEs and the MW of the leachate DOM. For the partially stabilized leachate, the reduction of PAEs was about 50%. The decrease of the PAEs concentrations had a close relationship with the high aromaticity and large MW of the DOM present in the raw leachate. The humic-PAEs complex enhanced the PAEs removal in the CF process. (c) 2008 Elsevier Ltd. All rights reserved.

YT Liang, JD VanNostrand, J Wang, X Zhang, JZ Zhou, GH Li

Microarray-based functional gene analysis of soil microbial communities during ozonation and biodegradation of crude oil

Chemosphere, 2009, Vol 75, Iss 2, pp 193-199

Ozonation with a subsequent biodegradation treatment was performed to remove recalcitrant organic compounds from long-term weathered crude oil contaminated soil. Samples were analyzed by GC/MS and column chromatography to monitor changes in crude oil composition. A functional gene array was used to examine microbial community dynamics. After a 6 h ozonation treatment with a constant concentration Of 10 mg O-3 L-1 at a flow rate of 2.0 L min(-1), an average removal of crude oil was 22%. The concentration of long-chain n-alkanes (C-19-C-28) decreased while more biodegradable short-chain alkanes (C-14-C-16), n-aldehydes (C-13-C-20), and n-monocarboxylic acids (C-9-C-20) appeared. In the subsequent direct biodegradation and bioaugmentation, an additional 12-20% of residuals were removed. The total microbial functional gene numbers and overall genetic diversity decreased after ozonation. Also, most of the key functional genes pertaining to carbon, nitrogen, and sulfur cycling and organic contaminant degradation decreased, ranging from 20% to below the detection limit. However, in the subsequent biodegradation treatments, with and without bioaugmentation, the abundance of key genes in most functional groups recovered. This study provided insight into changes in crude oil composition and microbial functional genes responses during ozonation and bioremediation treatments. These changes demonstrate the feasibility of an integrated ozonation and biodegradation treatment to remove recalcitrant soil contaminants.
B Karauk, OS Okay, B Henkelmann, S Bernhoft, KW Schramm

Polycyclic aromatic hydrocarbons and effects on marine organisms in the Istanbul Strait

Environment International, 2009, Vol 35, Iss 3, pp 599-606

Surficial sediments and mussels (Mytilus galloprovincialis) from the Istanbul Strait and Marmara Sea were analysed for sixteen parent PAH contents by gas chromatography-mass spectrometry (CC-MS) employing isotope dilution technique. Microalgae toxicity testing was applied to sediment elutriates and biological responses in terms of filtration rate and lysosomal stability were measured in mussels. Total PAH concentrations ranged from 2.1 to 3152 ng g(-1) dry wt in sediments and from 43-601 ng g(-1) wet weight in mussels. Molecular indices of phenanthrene/anthracene, fluoranthene/pyrene and benzo (a)a nth race ne/chrysene were used to differentiate between pyrolytic and petroleum origin. Results showed that most of the contamination originates from high temperature pyrolytic inputs with some slight contribution of petrogenic PAH. PAH in sediments were frequently lower than the National Oceanic and Atmospheric Administration (NOAA)-ERM (Effects Range Medium) index. Results of sediment elutriate toxicity testing and biomarkers indicate that the cause of negative effects in sediments may result from different classes of pollutants and does not only relate with PAH contamination. Mussels from most of the stations showed both reduced lysosomal membrane stability and filtration rate indicating disturbed health although the two biomarker results did not always complement each other. The effect studies showed that the pollutants in the strait ecosystem have more pronounced effects in the middle parts than those at the Black Sea entrance.
XH Zhao, L Drumm, K Yin, KJ Rockne

Segregation of the PAH-Contaminated Fraction of Hydraulically Dredged Sediment

Journal of Environmental Engineering - ASCE, 2009, Vol 135, Iss 5, pp 291-298

Semivolatile hydrophobic organic contaminants (SV-HOCs) in sediments are a growing problem. Previous research in our laboratory has demonstrated that cleanup of the entire sediment may not be necessary due to sequestration of the majority of SV-HOCs like PAHs into the low density fraction that we hypothesize is separable from the bulk sediment hydraulically. In our current study, PAH-contaminated sediments from the Indiana Harbor Canal were hydraulically dredged and impounded in a stilling basin by the U.S. Army Corp of Engineers to evaluate a hydraulic dredge and characterize water treatment needs. This project provided an opportunity to test our hypothesis that a segregation of SV-HOC contaminated sediments would occur via hydraulic settling processes in the stilling basin at field scale. Following decommission of the basin, sediment cores were collected along transects from the basin influent immediately after removal of the overlying water, sectioned and characterized for physical and chemical parameters. As hypothesized, sediments showed large decreases in bulk density with increasing distance from the basin inlet. PAH concentrations increased up to 40-fold (120-4,900 mg kg(-1)) and were highly correlated with the fraction of low density material in the sediment. Our results provide evidence that hydraulic dredging can result in a separation of highly contaminated sediment with high amounts of low density material from bulk sediment. This outcome may be either fortuitous or detrimental depending on the ultimate means of disposal. If subsequent dewatering occurs (such as in a confined disposal facility), prediction of PAH volatilization flux needs to be based on the in situ surface concentration which can be very high due to slow settling low density particles. Conversely, if the goal is beneficial reuse, higher density sediment with relatively low PAH levels near the inlet may be readily collected.

Y Mei, FC Wu, LY Wang, YC Bai, W Li, HQ Liao

Binding characteristics of perylene, phenanthrene and anthracene to different DOM fractions from lake water

Journal of Environmental Sciences - China, 2009, Vol 21, Iss 4, pp 414-423

Six hydrophobic and hydrophilic fractions were isolated using XAD-8 and XAD-4 resins, and were extensively characterized. Partition coefficients of perylene, phenanthrene and anthracene binding to the six fractions were determined by fluorescence quenching titration. The K-doc values obtained for the PAHs binding to the hydrophobic fractions were larger than those to the hydrophilic fractions. Nonlinear Stern-Volmer plots were observed when binding phenanthrene and anthracene to some hydrophilic fraction samples, suggesting saturation of polar interaction binding sites. A significant correlation of logK(doc) values with molecular weights and molar absorptivities at 280 nm was observed, while atomic ratio of C/H was found to be a poor indicator for aromaticity. Other structural descriptors such as paraffinic carbon and polarity influenced the DOM-fraction ability to bind PAHs. Different interaction mechanisms underlying binding of the different fractions to the PAHs were also discussed.

R Huston, YC Chan, T Gardner, G Shaw, H Chapman

Characterisation of atmospheric deposition as a source of contaminants in urban rainwater tanks

Water Research, 2009, Vol 43, Iss 6, pp 1630-1640

To characterise atmospheric input of chemical contaminants to urban rainwater tanks, bulk deposition (wet + dry deposition) was collected at sixteen sites in Brisbane, Queensland, Australia on a monthly basis during April 2007-March 2008 (N = 175). Water from rainwater tanks (22 sites, 26 tanks) was also sampled concurrently. The deposition/tank water was analysed for metals, soluble anions and selected samples were additionally analysed for PAHs, pesticides, phenols, organic & inorganic carbon. Flux (mg/m(2)/d) of total solids mass was found to correlate with average daily rainfall (R-2 = 0.49) indicating the dominance of the wet deposition contribution to total solids mass. On average 97% of the total mass of analysed components was accounted for by Cl- (25.0%), Na (22.6%), organic carbon (20.5%), NO3- (10.5%), SO42- (9.8%), inorganic carbon (5.7%), pO(3)(4-) (1.6%) and NO2- (1.5%). For other minor elements the average flux from highest to lowest was in the order of Fe > Al > Zn > Mn > Sr > Pb > Ba > Cu. > Se. There was a significant effect of location on flux of K, Sb, Sn, Li, Mn, Fe, Cu, Zn, Ba, Pb and SO42- but not other metals or anions. Overall the water quality resulting from the deposition (wet + dry) was good but 10.3%, 1.7% and 17.7% of samples had concentrations of Pb, Cd and Fe respectively greater than the Australian Drinking Water Guidelines (ADWG). This generally occurred in the drier months. In comparison 14.2% and 6.1% of tank samples had total Pb and Zn concentrations exceeding the guidelines. The cumulative mean concentration of lead in deposition was on average only 1/4 of that in tank water over the year at a site with high concentrations of Pb in tank water. This is an indication that deposition from the atmosphere is not the major contributor to high lead concentrations in urban rainwater tanks in a city with reasonable air quality, though it is still a significant portion. (C) 2008 Elsevier Ltd. All rights reserved.

SS Hecht, JZ Berg, JB Hochalter

Preferential Glutathione Conjugation of a Reverse Diol Epoxide Compared to a Bay Region Diol Epoxide of Phenanthrene in Human Hepatocytes: Relevance to Molecular Epidemiology Studies of Glutathione-S-Transferase Polymorphisms and Cancer

Chemical Research in Toxicology, 2009, Vol 22, Iss 3, pp 426-432

Bay region diol epoxides are recognized ultimate carcinogens of PAHs and in vitro studies have demonstrated that they can be detoxified by conjugation with glutathione, leading to the widely investigated hypothesis that individuals with low activity forms of glutathione-S-transferases are at higher risk of PAH induced cancer, a hypothesis that has found at most weak support in molecular epidemiology studies. A weakness in this hypothesis was that the mercapturic acids resulting from the conjugation of PAH bay region diol epoxides had never been identified in human urine. We recently analyzed smokers' urine for mercapturic acids derived from phenanthrene, the simplest PAH with a bay region. The only phenanthrene diol epoxide-derived mercapturic acid in smokers' urine was produced from the reverse diol epoxide, anti-phenanthrene-3,4-diol-1,2-epoxide (11), not the bay region diol epoxide, anti-phenanthrene- 1,2-diol-3,4-epoxide (10), which does not support the hypothesis noted above. In this study, we extended these results by examining the conjugation of phenanthrene metabolites with glutathione in human hepatocytes. We identified the mercapturic acid N-acetyl-S-(r-4,t-2,3-trihydroxy- 1,2,3,4-tetrahydro-c-1-phenanthryl)-L-cysteine (14a), (0.33-35.9 pmol/mL at 10 mu M 8, 24 h incubation, N = 10) in all incubations with phenanthrene-3,4-diol (8) and the corresponding diol epoxide 11, but no mercapturic acids were detected in incubations with phenanthrene-1,2-diol (7), and only trace amounts were observed in incubations with the corresponding bay region diol epoxide 10. Taken together with our previous results, these studies clearly demonstrate that glutathione conjugation of a reverse diol epoxide of phenanthrene is favored over conjugation of a bay region diol epoxide. Since reverse diol epoxides of PAH are generally weakly or nonmutagenic/carcinogenic, these results, if generalizable to other PAH, do not support the widely held assumption that glutathione-S-transferases are important in the detoxification of PAH in humans.

C Sagredo, S Mollerup, KJ Cole, DH Phillips, H Uppstad, S Ovrebo

Biotransformation of Benzo[a]pyrene in Ahr Knockout Mice Is Dependent on Time and Route of Exposure

Chemical Research in Toxicology, 2009, Vol 22, Iss 3, pp 584-591

Benzo[a]pyrene (BP) is an ubiquitous environmental pollutant with potent mutagenic and carcinogenic properties. The Ah receptor (Ahr) is important in the metabolic activation of BP and is therefore central to BP-induced carcinogenesis. Although Ahr(-/-) mice are refractory to BP-induced carcinogenesis, higher levels of BP-DNA and -protein adducts were formed in them than in wild-type mice. These results indicated the presence of an Ahr-independent and/or a slower biotransformation of BP in Ahr knockout mice. To address this issue further, we have now performed a time-course experiment, with mice receiving a single oral dose of BP (100 mg/kg). Wild-type mice have an effective clearance of BP metabolites, mainly through 3-hydroxybenzo[a]pyrene and 9-hydroxybenzo[a]pyrene in the feces with reduced levels of DNA and protein adducts in the examined tissues. On the other hand, the Ahr(-/-) mice appear to have a lower metabolic clearance of BP resulting in increased levels of DNA and protein adducts and of unmetabolized BP. In addition, we have performed an administration route experiment and found that skin-exposed Ahr(-/-) mice showed lower levels of protein adducts along with markedly reduced P450 1B1 expression, but only in the exposed area, as compared with the wild-type mice. In addition, the systemic uptake of BP is increased in the Ahr(-/-) mice as compared with the wild-type mice. Hence, the lack of a functional Ah receptor results in an Ahr-independent biotransformation of BP with a slower clearance of BP and higher levels of DNA and protein adducts, but the distribution and levels of BP and BP-protein adducts are clearly dependent on the route of exposure.

M Ogawa, Y Saito, S Shirai, Y Kiso, K Jinno

Determination of Bisphenol A in Water Using a Packed Needle Extraction Device

Chromatographia, 2009, Vol 69, Iss 7-8, pp 685-690

A fiber-packed needle extraction device was used as a novel method for the extraction of bisphenol A from water samples. A bundle of filaments having a coating of polydimethylsiloxane was packed longitudinally into the needle. Good extraction efficiency was obtained even for an extraction time of 10 min, when the water sample was pumped through the needle with a syringe pump. The needle could be used repeatedly. The preparation procedure, included a derivatization process. Under optimum conditions, use of the fiber-packed needle showed a higher extraction efficiency than conventional sample preparation methods such as liquid-liquid extraction and solid-phase extraction.

K Todoroki, H Etoh, H Yoshida, H Nohta, M Yamaguchi

A fluorous tag-bound fluorescence derivatization reagent, F-trap pyrene, for reagent peak-free HPLC analysis of aliphatic amines

Analytical and Bioanalytical Chemistry, 2009, Vol 394, Iss 1, pp 321-327

We have developed a novel pre-column fluorescence derivatization reagent for amines, F-trap pyrene. This reagent comprises a fluorescent pyrene moiety, an amine-reactive Marshall linker, and a fluorophilic perfluoroalkyl group known as fluorous tag. When the reagent reacts with aliphatic amines and amino acids to give fluorescent derivatives, the fluorous tag in the reagent is eliminated simultaneously. Therefore, excess unreacted reagents in the derivatization reaction solution still have the fluorous tag and could be removed by fluorous solid-phase extraction selectively before high-performance liquid chromatography ( HPLC) analysis. By using this reagent, 13 kinds of aliphatic amine (C-2-C-16) derivatives can be separated within 40 min by reversed-phase HPLC with gradient elution. In this chromatogram, unreacted reagents peak at around 28 min, greatly decrease after fluorous solid-phase extraction, and do not interfere with the quantification of each amine. The detection limits (S/N=3) for examined aliphatic amines are 3.6-25 fmol per 20 mu L injection. We have also applied this reagent successfully to the amino acid analysis.

I Jiranek, K Peckova, Z Kralova, JC Moreira, J Barek

The use of silver solid amalgam electrode for voltammetric and amperometric determination of nitroquinolines

Electrochimica Acta, 2009, Vol 54, Iss 7, pp 1939-1947

Solid amalgam electrodes represent a suitable alternative to mercury electrodes due to their similar electrochemical properties and non-toxicity of the amalgam material. Nitro derivatives of quinoline have been proven to be genotoxic, thus their presence in environmental samples is a legitimate cause for concern. In this contribution, meniscus modified silver solid amalgam electrode (m-AgSAE) was employed for the batch voltammetric determination and amperometric determination in connection with flow injection analysis of 5-nitroquinoline and 6-nitroquinoline (5-NQ, 6-NQ). Their electrochemical behavior was characterized by cyclic voltammetry, for their determination direct current voltammetry and differential pulse voltammetry were used. Linear calibration curves in the concentration range of 2 x 10(-7) to 1 x 10(-4) mol L-1 were obtained. These results are comparable with results obtained for polarographic determination of the same substances using mercury electrodes. Further, the meniscus modified silver solid amalgam electrode was employed in amperometric detection cell in ''wall jet'' arrangement for determination of 5-NQ in flow injection analysis. Under optimized conditions ( run buffer 0.05 mol L-1 borate buffer, pH 9.0;. Ow rate 4mL min(-1); detection potential -1.6V; injection volume 0.1 mL), the limit of quantitation of similar to 4 x 10(-6) mol L-1 was achieved. The repeatability of the detector response is satisfactory ( relative standard deviation similar to 2.15% for c(5-NQ) = 1 x 10(-4) mol L-1). Practical applicability of the method was verified for the determination of micromolar concentrations of 5-NQ in drinking and river water model samples. (C) 2008 Elsevier Ltd. All rights reserved.

IM Afanasov, AV Kepman, VA Morozov, AN Seleznev, VV Avdeev

Determination of polyaromatic hydrocarbons in coal tar pitch

Journal of Analytical Chemistry, 2009, Vol 64, Iss 4, pp 361-365

Different techniques for extracting polyaromatic hydrocarbons (PAHs) from coal tar pitch for their quantitative determination by gas chromatography-mass spectrometry are compared. It has been found that the ultrasonic treatment of a sample allowed the quantitative extraction of PAHs from coal tar pitch. The results of the quantitative determination of PAHs in samples of coal tar pitch obtained by Soxhlet extraction and liquid-liquid extraction with ultrasonic treatment agree within the experimental error range.

TW Schmidt, T Pino, P Brechignac

The C-H Stretch Intensities of Polycyclic Aromatic Hydrocarbon Cations. Origins and Astrophysical Implications

Journal of Physical Chemistry A, 2009, Vol 113, Iss 15, pp 3535-3541

Infrared vibrational transition intensities of polycyclic aromatic hydrocarbons are known to depend strongly on the charge state. The detailed understanding of this effect for the C-H stretching modes has been approached by applying the quantum theory of atoms in molecules. Several benchmark calculations were undertaken in order to disentangle charge and size effects, from benzene (C6H6) up to the ovalene (C32H14) molecule. Upon decomposition of the dipole moment derivative along a C-H stretch into charge, charge flux, and dipole flux terms, it is found that it is the competition between the sum of the first two terms and the latter which drives the intensity, due to their opposing signs. Additionally, while the dipole flux term changes very little with size and charge, the other terms are strongly sensitive to these. This effect leads to a very weak C-H stretch intensity for cation sizes close to pyrene (C16H10) and comparable intensities between neutral and cations for the much larger ones. The astrophysical implications are discussed.

HJ Cortes, B Winniford, J Luong, M Pursch

Comprehensive two dimensional gas chromatography review

Journal of Separation Science, 2009, Vol 32, Iss 5-6, pp 883-904

Advances, developments and applications in 2-D comprehensive GC (GC x GC) from 2007 through October 2008 are reviewed, with emphasis on modulation, and data handling, and applications of current relevance. Industrial perspectives as well as suggestions where further developments would be beneficial are summarized in the concluding remarks.

L Wolska, M GdaniecPietryka, P Konieczka, J Namiesnik

Problems of PAH quantification by GC-MS method using isotope-labelled standards

Talanta, 2009, Vol 78, Iss 3, pp 730-735

The gas chromalography-mass spectrometry (GC-MS) system is presently routinely used in environmental analysis of trace organic compounds. With the use of a MS-detector. Stable isotope- label led materials' analogous of the native analyte are convenient internal standard. They can be used for tracing and compensating analytes' losses during the particular stages of analytical procedure,such as cleaning or diluting, and variations in instrument settings and sensitivity. However, the stage OfClUantitative analysis is connected with numerous problems that result from the necessity of obtaining reliable results of determination. In this article, problems connected with the quantitative analysis of polycyclic aromatic hydrocarbons in sediment samples using CC-MS system were raised. The aim of conducted work was to assess the influence of the following factors on the results obtained: calibration of the GS-MS system, internal standard addition technique and the amount of internal standard added. (C) 2008 Elsevier B.V. All rights reserved.

DG Wang, FL Tian, M Yang, CL Liu, YF Li

Application of positive matrix factorization to identify potential sources of PAHs in soil of Dalian, China

Environmental Pollution, 2009, Vol 157, Iss 5, pp 1559-1564

Soil derived sources of polycyclic aromatic hydrocarbons (PAHs) in the region of Dalian, China were investigated using positive matrix factorization (PMF). Three factors were separated based on PMF for the statistical investigation of the datasets both in summer and winter. These factors were dominated by the pattern of single sources or groups of similar sources, showing seasonal and regional variations. The main sources of PAHs in Dalian soil in summer were the emissions from coal combustion average (46%), diesel engine (30%), and gasoline engine (24%). In winter, the main sources were the emissions from coal-fired boiler (72%), traffic average (20%), and gasoline engine (8%). These factors with strong seasonality indicated that coal combustion in winter and traffic exhaust in summer dominated the sources of PAHs in soil. These results suggested that PMF model was a proper approach to identify the sources of PAHs in soil. (C) 2009 Elsevier Ltd. All rights reserved.

P Veiga, M Rubal, C Besteiro

Shallow sublittoral meiofauna communities and sediment polycyclic aromatic hydrocarbons (PAHs) content on the Galician coast (NW Spain), six months after the Prestige oil spill

Marine Pollution Bulletin, 2009, Vol 58, Iss 4, pp 581-588

The aim of this work was to detect the impact of Prestige oil spill on meiobenthic community structure at higher levels of taxonomic aggregation. In addition, the relationship between sediment individual polycyclic aromatic hydrocarbon (PAH) concentration and meiofauna community structure was investigated. Six months after the Prestige oil spill, meiobenthos community and sediment PAHs content from seven shallow subtidal localities along the Galician coast were studied. Two sites presented differences in community structure, characterized by high densities of nematodes, gastrotrichs and turbellarians, and low densities of copepods. Chrysene and triphenylene were only found at these two disturbed sites and could be responsible for differences of meiobenthos community structure. However, differences in community structure of sites could be linked with sedimentary parameters, and discrimination between the effect of PAHs and sedimentary parameters was impossible due to the lack of baseline studies on meiobenthos and PAHs contents in this area.

AJ Sormunen, MT Leppanen, JVK Kukkonen

Examining the role of temperature and sediment-chemical contact time on desorption and bioavailability of sediment-associated tetrabromo diphenyl ether and benzo(A)pyrene

Ecotoxicology and Environmental Safety, 2009, Vol 72, Iss 4, pp 1234-1241

The effects of temperature and sediment-chemical contact time on desorption and bioaccumulation of sediment-spiked C-14-labelled 2,2',4,4'-tetrabromo diphenyl ether (BDE-47) and benzo(a)pyrene (BaP) were examined. Experiments were performed after 2 or 6 weeks and 23 or 24 months sediment-chemical contact time at 10 and 20 degrees C. Desorption was measured in a sediment-water suspension using Tenax (R) extraction, and bioaccumulation was measured by exposing Lumbriculus variegatus (Oligochaeta) to BDE-47 and BaP-spiked sediments in a 10d kinetic study. Biota-sediment accumulation factors (BSAFs) ranged between 2.9 and 4.3 for BDE-47 and between 0.5 and 0.9 for Bap. Thus, temperature and aging had a minor effect on bioavailability estimates. On the other hand, the difference between the chemicals was clear and could not be interpreted solely by reference to the size of the desorbing fractions, although the rapidly desorbing fraction-revised estimate clearly reduced the difference. The remaining discrepancy may be related to methodological (Tenax extraction vs. Worm exposure) and/or biological (digestive extraction) causes. However, the data support the role of diffusional forces in the bioavailability of sediment-associated organic contaminants. Therefore, desorption-revised bioavailability estimates would lead to more precise bioavailability estimates than the traditional sediment organic carbon-organisms' lipids-based equilibrium partitioning approach. (c) 2008 Elsevier Inc. All rights reserved.

------------------------

CA Pollino, E Georgiades, DA Holdway

Physiological changes in reproductively active rainbowfish (Melanotaenia fluviatilis) following exposure to naphthalene

Ecotoxicology and Environmental Safety, 2009, Vol 72, Iss 4, pp 1265-1270

Naphthalene makes up a substantial fraction of polycyclic aromatic hydrocarbons (PAHs) in crude oil and is an important by-product of industry; however, few studies have investigated the toxicity of naphthalene to aquatic organisms. We examined the toxicity of increasing concentrations (0, carrier control, 130, 200 and 400 mu g/l) of naphthalene to adult rainbowfish (Melanotaenia fluviatilis) for 3 and 14 days to determine its potential to act as an endocrine disruptor. After exposure for 3 days, no changes in sex steroids were measured. After 14 days, a decrease of serum estradiol in females and an increase in serum testosterone in males was observed. These results suggest that naphthalene has the potential to act as an endocrine disruptor, although since no changes in plasma vitellogenin concentrations were observed in either sex, it is unlikely that naphthalene is acting as a xenoestrogen. There was a positive correlation between the incidences of deformities in larval offspring with increasing naphthalene concentrations, suggesting parental transfer of the toxicant. Egg production, hatchability and larval lengths remained unaltered, whilst few changes were measured in gamma-glutamyltranspeptidase (GTP), an enzymatic indicator of spermatogenesis. Contrary to other PAHs, hepatic ethoxyresorufin-O-deethylase (EROD) activities declined with increasing exposure concentration, suggesting that naphthalene was either having a cytotoxic effect or disrupting enzyme synthesis. (c) 2009 Elsevier Inc. All rights reserved.

J Rank

Intersex in Littorina littorea and DNA damage in Mytilus edulis as indicators of harbour pollution

Ecotoxicology and Environmental Safety, 2009, Vol 72, Iss 4, pp 1271-1277

Intersex in snails (Littorina littorea) and DNA damage in blue mussels (Mytilus edulis) were analysed to assess how these bio-indicators reflected the level of chemical contamination at two sites in a highly contaminated harbour in Denmark. The comet assay using mussel gill cells was an indicator of exposure to genotoxic chemicals, and the intersex index (ISI) observed in snails was an indicator of exposure to butyltin (BT) compounds. Biota and sediments were analysed for heavy metals (Cd, Cu, Pb and Zn), butyltin compounds (TBT, DBT and MBT), nine PCB congeners and 19 PAH compounds. The biological effects were found to reflect the levels of the chemicals, and it was concluded that intersex in L. Littorea and DNA damage in M. Edulis can be used as bio-indicators of harbour pollution.
J KopeckaPilarczyk, AD Correia

Biochemical response in gilthead seabream (Sparus aurata) to in vivo exposure to a mix of selected PAHs

Ecotoxicology and Environmental Safety, 2009, Vol 72, Iss 4, pp 1296-1302

In our previous studies we assessed the biochemical response of juvenile seabream to the exposure to three selected polycyclic aromatic hydrocarbons (PAHs) (phenanthrene, pyrene and fluorene) in short-term laboratory experiments. Since in the analyses conducted in the field it is much more natural to expect the presence of multiple contaminants at the same time, the objective of this study was to analyse the reaction of seabream to the exposure to a mix of the three PAHs tested previously. The proportions of the individual components in the PAH mix used in our experiments were constant and determined on the basis of the concentration addition concept. We measured a set of hepatic biomarkers: 7-ethoxyresorufin-O-deethylase (EROD), glutathione-S-transferase (GST), catalase (CAT), superoxide dismutase (SOD) and lipid peroxidation; as well as biliary fluorescent aromatic compounds (FACs) metabolites. Moreover, we calculated the biotransformation index, the condition factor and the hepatosomatic index. Only a few of these indicators provided statistically significant response to the tested exposures, while FACs showed very strong increase with increasing concentration of the tested mix of PAHs. The results of this research are expected to contribute to the establishment of a good biochemical index of exposure to mixtures of PAHs in laboratory experiments, which can be further useful in field studies dealing with the impact of organic pollutants on marine organisms.
P Oleszczuk

The Tenax fraction of PAHs relates to effects in sewage sludges

Ecotoxicology and Environmental Safety, 2009, Vol 72, Iss 4, pp 1320-1325

In the present study a toxicity evaluation (Heterocypris incongruens, OstracodToxKit FTM Test) was carried out for ten municipal sewage sludges in relation to PAH contents in these sludges. PAHs content in the sewage sludges was determined by a vigorous extraction method and solid phase extraction with Tenax-TA. The main aim of the evaluation was establishing whether it was possible to determine the negative influence of PAHs in the sewage sludges on H. Incongruens mortality and growth inhibition using the Tenax-TA method. H. Inconguens showed increased growth inhibition and mortality when exposed to all sewage sludges. Significant relationships were noted between the content of some Tenax-TA PAH fractions and the total organic carbon content, cation exchange capacity and concentration of Ca2+ ions. The toxicity was proportional to Tenax-TA concentrations and was not governed by the total concentration found in the sewage sludge. (c) 2008 Elsevier Inc. All rights reserved.

S Ahmed, N Kishikawa, K Ohyama, T Maki, H Kurosaki, K Nakashima, N Kuroda

An ultrasensitive and highly selective determination method for quinones by high-performance liquid chromatography with photochemically initiated luminol chemiluminescence

Journal of Chromatography A, 2009, Vol 1216, Iss 18, pp 3977-3984

Quinones are a class of compounds of substantial toxicological and pharmacological interest. An ultrasensitive and highly selective chemiluminescence (CL) method was newly developed for the determination of quinones based on the utility of photochemically initiated luminol CL The method involved ultraviolet (UV) irradiation of quinones to generate reactive oxygen species (ROS) through the unique photosensitization reaction accompanied with the photolytical generation of 3,6-dihydroxyphthalic acid (DHPA) from quinones. The photoproducts were detected by luminol CL reaction. Interestingly, it was noticed that DHPA had enhancement effect for the luminol CL. The generation of the enhancer (DHPA) in association with the oxidant (ROS) in the photochemical reaction greatly increases the sensitivity and selectivity of the proposed luminol CL method. In order to elucidate the type of ROS produced by the photosensitizaion reaction in relation to the proposed CL reaction, we investigated the quenching effect of selective ROS scavengers in the luminol CL Although several ROS were generated, superoxide anion was the most effective ROS for the generated CL Moreover, the enhancement mechanism of DHPA for luminol CL was confirmed. The enhancement was found to be through the formation of stabilized semiquinone anion radical that provided long-lived CL The generation of the semiquinone radical was confirmed by electron spin resonance technique. Furthermore, we developed an HPLC method with on-line photochemical reaction followed by the proposed CL detection for the determination of four quinones. A luminol analogue, L-012, was used for its high sensitivity. The detection limits for quinones obtained with the proposed method (S/N = 3) were in the range 1.5-24 fmol that were 10-1000 times more sensitive compared with the previous methods. Finally, the developed HPLC-CL system was successfully applied for the determination of quinones in airborne particulate samples collected at Nagasaki city.
JG March, C Genestar, BM Simonet

Determination of 2-ethylhexyl 4-(Dimethylamino) benzoate using membrane-assisted liquid-liquid extraction and gas chromatography-mass spectrometric detection

Analytical and Bioanalytical Chemistry, 2009, Vol 394, Iss 3, pp 883-891

A flow-cell for micro-porous membrane liquid-liquid extraction with a sheet membrane was used to extract 2-ethylhexyl 4-(dimethylamino) benzoate (EDB) from urine of solar-cream users and spiked wine samples. The cell enabled the target analyte to be extracted from 7.9 mL of donor solution into 200 mu L of acceptor solution (decane). After extraction, the acceptor solution was transferred to a micro-vial for GC-MS analysis without derivation. In this work, variables affecting the enrichment factor were also studied, such as organic solvent, extraction time, recirculation flow of the donor solution through the donor chamber, presence of potassium chloride and ethanol in the donor solution and pH. The method has been evaluated in terms of linearity, sensitivity, precision, limits of detection and quantification and extraction efficiency. Limits of quantification were 1 and 3 mu g L-1 EDB for urine and wine, respectively. Quantitative analysis has been carried out by applying the method of standard additions. Within- and between-day relative standard deviations were lower than 12% and 20%, respectively. EDB was found in the urine of users of cream containing EDB in the concentration interval 1.2-7.2 mu g L-1. Therefore, this provides evidence of EDB dermal absorption and subsequent excretion through the urinary tract. EDB was not found in the analysed wine samples.

T Hyotylainen

Critical evaluation of sample pretreatment techniques

Analytical and Bioanalytical Chemistry, 2009, Vol 394, Iss 3, pp 743-758

Sample preparation before chromatographic separation is the most time-consuming and error-prone part of the analytical procedure. Therefore, selecting and optimizing an appropriate sample preparation scheme is a key factor in the final success of the analysis, and the judicious choice of an appropriate procedure greatly influences the reliability and accuracy of a given analysis. The main objective of this review is to critically evaluate the applicability, disadvantages, and advantages of various sample preparation techniques. Particular emphasis is placed on extraction techniques suitable for both liquid and solid samples.

K Ram, C Anastasio

Photochemistry of phenanthrene, pyrene, and fluoranthene in ice and snow

Atmospheric Environment, 2009, Vol 43, Iss 14, pp 2252-2259

Although polycyclic aromatic hydrocarbons (PAHs) are common pollutants in snow, there is little quantitative data about their rates of photodegradation in this environment. To begin to address this gap, we have measured the degradation kinetics of phenanthrene, pyrene, and fluoranthene on ice, as these are the most abundant PAHs in arctic snow. Frozen aqueous solutions of individual PAHs, with and without added hydrogen peroxide (HOOH) as a source of hydroxyl radical ((OH)-O-center dot), were illuminated with simulated sunlight. For all three PAHs, direct photodecay is the main mechanism of degradation, while center dot OH-initiated indirect photodegraclation is a minor sink. Rate constants (+/- 1 SE) for direct photodegradation extrapolated to midday, surface snow conditions at Summit, Greenland on the summer solstice are 3.8 (+/- 0.8) x 10(-5), 28 (+/- 3) x 10(-5), and 1.4 (+/- 0.7) x 10(-5) s(-1) for phenanthrene, pyrene, and fluoranthene, respectively. Apparent quantum efficiencies for photodegradation with simulated sunlight were 3.8 (+/- 0.8) x 10(-3), 4.3 (+/- 0.5) x 10(-4), and 2 (+/- 1) x 10(-5), respectively. Calculated PAH lifetimes in surface snow under Summit conditions are 1-19 h during mid-summer, but increase to >100 days in the dark winter. While the short photodegradation lifetimes in the summer suggest that there should be no appreciable PAH levels in this season, past measurements at Summit sometimes show significant levels of these PAHs in summer surface snow. This discrepancy is likely due to differences in PAH location between lab samples (where the PAHs are probably in quasi-liquid layers) and real snow (where PAHs are likely primarily associated with particulate matter).
D Fabbri, C Torri, BRT Simonei, L Marynowski, AI Rushdi, MJ Fabianska

Levoglucosan and other cellulose and lignin markers in emissions from burning of Miocene lignites

Atmospheric Environment, 2009, Vol 43, Iss 14, pp 2286-2295

Levoglucosan (L), mannosan (M), galactosan (G) and other cellulose and lignin markers from burn tests of Miocene lignites of Poland were determined by gas chromatography-mass spectrometry (GC-MS) to assess their distributions and concentrations in the smoke. Their distributions were compared to those in the pyrolysis products of the lignites. Levoglucosan and other anhydrosaccharides are products from the thermal degradation of cellulose and hemicellulose and are commonly used as tracers for wood smoke in the atmosphere. Here we report emission factors of levoglucosan in smoke particulate matter from burning of lignite varying from 713 to 2154 mg kg(-1), which are similar to those from burning of extant plant biomass. Solvent extracts of the lignites revealed trace concentrations of native levoglucosan (0.52-3.7 mg kg(-1)), while pyrolysis yielded much higher levels (1.6-3.5 x 10(4) mg kg(-1)), indicating that essentially all levoglucosan in particulate matter of lignite smoke is derived from cellulose degradation. The results demonstrate that burning of lignites is an additional input of levoglucosan to the atmosphere in regions where brown coal is utilized as a domestic fuel. Interestingly, galactosan, another tracer from biomass burning, is not emitted in lignite smoke and mannosan is emitted at relatively low concentrations, ranging from 7.8 to 70.5 mg kg(-1). Thus, we propose L/M and L/(M + G) ratios as discriminators between products from combustion of lignites and extant biomass. In addition, other compounds, such as shonanin, belonging to lignans, and some saccharides, e.g., alpha- and beta-glucose and cellobiose, are reported for the first time in extracts of bulk lignites and of smoke particulate matter from burning these lignites.
IA Nemirovskaya

The content and composition of organic compounds in the snow-ice cover of the White Sea

Geochemistry International, 2009, Vol 47, Iss 4, pp 393-404

This paper reports data on the concentrations of organic compounds (organic carbon, C-org; lipids; aliphatic hydrocarbons, AHCs; and  PAHs in snow, ice, and subice waters from the mouth of the Severnaya Dvina River (2005-2007) and Kandalaksha Gulf (Chupa Bay, 2004) at the end of winter. It was established that organic compounds are accumulated in the snow and upper ice layer near the town of Archangelsk. The distribution of molecular markers indicates that pollution was mainly caused by local fallouts. In Chupa Bay, organic compounds are concentrated in the lower ice layers, which is typical of the Arctic snow-ice cover. The high contents of organic compounds in the snow-ice cover of the White Sea are caused by the pollution of its air and water during the winter season.

LW Zhang, ZP Bai, Y You, JH Wu, YC Feng, T Zhu

Chemical and stable carbon isotopic characterization for PAHs in aerosol emitted from two indoor sources

Chemosphere, 2009, Vol 75, Iss 4, pp 453-461

PAHs are with great environmental concerns due to their toxic, mutagenic, and carcinogenic properties. The harmful effects caused by PAHs emitted from indoor sources may be more direct and serious. In this study, PAHs in aerosol from two typical indoor sources, the cooking fume (CF) and environmental tobacco smoke (ETS) were collected by simulation emission in a chamber. Eighteen PAHs were analyzed by GC/MS and GC/C/IRMS. The chemical profiles of these two sources were described. Results indicated that Fluoranthene, Pyrene and Fluorene in CF, and Fluorene, Phenanthrene, Indeno(1,2,3-cd)pyrene and Benz(a)anthracene in ETS, relative quantity of which were variable in a smaller range, can be regarded as tracers of indoor PAHs sources. There are distinct differences among the ratios of Benz(a)anthracene/Chrysene, Benzo(e)pyrene/Benzo(a)pyrene and Indeno(1,2,3-cd)pyrene/Benzo(g,h,i)perylene between CIF and EST. Distribution of delta C-13 of individual PAHs in ETS samples ranged from -21.76 parts per thousand to -29.32 parts per thousand, wider than that in CF samples (-22.94 parts per thousand to -28.39 parts per thousand). The delta C-13 of Phenanthrene, Benz(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene and Indeno(1,2,3-cd)pyrene between these two sources showed great differences. The C-13 was enriched in low molecule weight compounds of CF samples and in high molecule weight compounds of ETS samples.
A Grossman, U Ghosh

Measurement of activated carbon and other black carbons in sediments

Chemosphere, 2009, Vol 75, Iss 4, pp 469-475

Black carbon in sediment, present natively or added as a treatment amendment in the form of activated carbon, reduces contaminant bioavailability. Field evaluation of activated carbon effectiveness in reducing contaminant bioavailability requires accurate methods to measure the amendment in sediments. The most commonly used method to separate black carbon from natural organic matter in soils and sediments is low temperature (375 degrees C) thermal oxidation which resulted in significant losses of activated carbons. A method was developed to isolate activated carbon using a solution of concentrated sulfuric acid and potassium dichromate to oxidize the natural organic matter while preserving the activated carbon. The chemical oxidation method was applied to assess the delivery of activated carbon to sediments in a pilot-scale demonstration project carried out in Grasse River, NY. Using this method on sediment from the Grasse River, over 98% of the natural organic matter was removed while preserving at least 95% of the activated carbon. The method was also demonstrated on other carbonaceous geosorbents and native black carbon in several sediment samples.
L Vinas, MA Franco, JA Soriano, JJ Gonzalez, L Ortiz, JM Bayona, J Albaiges

Accumulation trends of petroleum hydrocarbons in commercial shellfish from the Galician coast (NW Spain) affected by the Prestige oil spill

Chemosphere, 2009, Vol 75, Iss 4, pp 534-541

Aliphatic and aromatic hydrocarbons were determined in three species of commercial shellfish, namely razor shells (Ensis arcuatus and Ensis siliqua), goose barnacle (Pollicipes cornucopia) and sea urchin (Paracentrotus lividus), living in different habitats and exhibiting different feeding behaviors. The samples were collected monthly, from January 2003 to October 2004, in three stations of the Galicia coast (NW Spain), following the Prestige oil spill, with the aim of assessing their response to the spill and, therefore, their suitability for monitoring purposes. The aliphatic fractions were mostly dominated by biogenic hydrocarbons, reflecting the diet composition of the organisms and their low metabolic capacity. The presence of oil was assessed by the determination of chemical markers. The analysis of the aromatic fractions revealed the occurrence of 3-6 ring parent and alkylated PAHs, consistent with a mixed petrogenic-pyrolytic origin, with the common feature of the predominance of chrysene in all samples collected after the spill. However, the distributions exhibited both temporal and interspecies variations. The PAH concentrations (Sigma 13) increased significantly after the spill and decreased 6-7 months later close to background levels for the region. One year after the accident, the median Values were: 58 mu g/kg for razor shells, 26 mu g/kg for barnacles, and 25 mu g/kg for sea urchins. The temporal evolution of the PAH concentrations along the survey period was used to estimate loss rates for bioavailable PAHs in barnacles and sea urchins after the spill. Half-life values were in the order of 30 and 60 cl, respectively. The results of the study demonstrate that barnacles can be suitable species for oil spill monitoring.
MA ReisHenriques, M Ferreira, AM Coimbra, C DSilva, J Costa, MS Shailaja

Phenanthrene and nitrite effects on juvenile sea bass, Dicentrarchus labrax, using hepatic biotransformation enzymes, biliary fluorescence, and micronuclei as biomarkers

Ciencias Marinas, 2009, Vol 35, Iss 1, pp 29-40

Aquatic organisms may absorb organic compounds mainly from water and by ingestion of contaminated food. The toxicity of such compounds may be intensified by the presence of certain inorganic compounds Such as nitrite (NO2-). In order to evaluate the effect of phenanthrene (PHE), a polycyclic aromatic hydrocarbon, in the presence and absence of NO2-, juvenile sea bass, Dicentrarchus labrax L, were exposed to PHE i.p. And to NO2- in water, and several endpoints were measured at days 1, 3, and 6 of exposure. Sea bass exposed to PHE exhibited lower hepatic 7-ethoxyresorufin O-deethylase (EROD) activity as compared to the control group. The activity of the phase II enzyme, glutathione S-transferase (GST), was similar in all the groups of fish. The concentration of PHE metabolites, determined as fluorescent aromatic compounds, was nearly 14 times higher both in the presence and absence of NO2-, showing that even at low EROD activities this PAH is metabolized. The presence of micronuclei was observed to be significantly higher only in sea bass treated with PHE alone, Suggesting that different PHE metabolites, without genotoxic properties, were formed in the presence of NO2-.

E Morkoc, V Tufekci, H Tufekci, L Tolun, FT Karakoc, T Guvensel

Effects of land-based sources on water quality in the Omerli reservoir (Istanbul, Turkey)

Environmental Geology, 2009, Vol 57, Iss 5, pp 1035-1045

The Omerli reservoir is located on the northeastern side of the Istanbul City. It is one of the most important sources of drinking water with a surface area of 23.1 km(2) and a volume of 220 x 10(6) m(3) in the Marmara Region. Water quality characteristics of the lake investigated from May 2002 to April 2003 enabled us to identify the effect of waste loads on water quality of Omerli Lake. The following parameters were measured in the lake water: temperature (16.1A degrees C), conductivity (250 mu S/cm), secchi disk depth (1.9 m), dissolved oxygen (DO) (9.36 mg/L), nutrients [ortho-phosphate (78.9 mu g/L), nitrate + nitrite (707.5 mu g/L) and ammonia-nitrogen (264 mu g/L)], chlorophyll a (9.43 mu g/L), total organic carbon (3.33 mg/L), total suspended solids (4.54 mg/L), total poly aromatic hydrocarbon (t-PAH) (0.69 mu g/L) and copper (24.5 mu g/L). T-PAH (16.5 mg/g-dry-w), Cu (96.5 mu g/g-dry-w), organic carbon (org-C) (2.0%) and N (0.44%) were determined in the surface sediment. The values of chlorophyll a and DO in the upper layer were relatively high and low secchi disk depths indicates eutrophic state. There are five channels discharging water, including waste water, into the lake. All channels were sampled during six occasions in order to cover variations between seasons. The following parameters were measured: total organic carbon, total phosphorus, total kjeldahl nitrogen, ammonia and total suspended solids with the flow rates. The GoA beyli stream has the highest flow into the lake (1.5 x 10(8) m(3)/year) but most of the nutrients were discharged from the Pa angstrom akoy channel. It is accounting for 81% of ammonia and 80% of total phosphorus into the lake. Three scenarios were run using AQUATOX model: (1) all existing inflows are discharging into the lake (present situation); (2) none is discharging; (3) all are discharging except the Pa angstrom akoy channel. The first scenario produced concentrations consistent with measurements in the lake. In all stations, a phytoplankton peak value was predicted during November and December 2002, and January 2003. In the second scenario, as expected, a significant decrease in the concentrations was predicted. In the third scenario, a small improvement in the water quality was obtained. To significantly improve the state of the lake, instead of entering Pa angstrom akoy channel, wastewater should bypass the lake.

A Muwama, P NkediKizza, RD Rhue, JJ Keaffaber

Use of Mixed Solvent Systems to Eliminate Sorption of Strongly Hydrophobic Organic Chemicals on Container Walls

Strongly hydrophobic organic chemicals (SHOCs) can be defined as neutral organic chemicals that have soil organic carbon (OC) normalized sorption coefficient (K-OC) > 10,000. Sorption isotherms of SHOCs are normally measured in aqueous systems to determine K-OC. Since SHOCs can adsorb on container walls leading to overestimation of K-OC, we used mixed solvent systems to characterize this potential error. Sorption coefficient (K-M) and percent recovery (%R-M) of anthracene, DDT, and dieldrin during sorption on centrifuge tubes made of polytetrafluoroethylene (PTFE), polycarbonate (PC), polypropylene copolymer (PPCO), and glass high pressure liquid chromatography vials (HPLCV) were measured in volume ratio-varied methanol-water mixtures until 100% recovery of the sorbate was achieved. The data were evaluated using the Solvophobic theory. The K-M values of the entire rest SHOCs decreased exponentially with increasing fraction of methanol (F-c). For sorption on PTFE, 100% recovery of the three chemicals was at F-c > 0.45. However, 100% recovery of DDT and anthracene from PC and PPCO was at f(c) > 0.90. The 100% recovery of dieldrin from H PLC vials was at F-c > 0.70. In water the calculated recoveries of DDT, dieldrin, and anthracene from PTFE were 32, 43, and 48%, respectively. However, the recoveries of dieldrin from HPLC vials and DDT and anthracene from PC and PPCO ranged from 2 to 14%. The data demonstrate that sorption on container walls is a source of error that can reduce the integrity of the analyte and might be one of the causes for the large variability in literature K-OC values for SHOCs.

MJ Cooper, RR Rediske, DG Uzarski, TM Burton

Sediment Contamination and Faunal Communities in Two Subwatersheds of Mona Lake, Michigan

Journal of Environmental Quality, 2009, Vol 38, Iss 3, pp 1255-1265

Urbanization of watersheds call impose multiple stressors oil stream, wetland, and lake ecosystems. Sediment contamination alterations to the natural hydrologic regime, and nutrient loading are examples of these stressors which often Occur simultaneously. As, a consequence, restoration is challenged by the multi-stressor reality of most urban watersheds. The goal of this study was to compare two watersheds in western Michigan, both with substantial urban development, but with different levels of sediment contamination resulting from historic industrial activities, to determine the effects of contamination on invertebrate and fish community structure. The study included multiple sites on both streams, two wetlands adjacent to each stream, and the embayments where each stream emptied into Mona Lake. We compared a suite of abiotic parameters including sediment contamination, sediment toxicity, and water Column chemical/physical conditions as well as fish and invertebrate community structure. Sediment contaminants, including heavy metals and polycyclic aromatic hydrocarbons, were found in higher concentrations and survival of test organisms in toxicity bioassays was reduced in the more industrialized watershed. Fewer insect taxa, especially the sensitive Ephemeroptera, Plecoptera, and Trichoptera, were found in the more industrialized system. Fish taxa richness and catch per unit effort were reduced in the wetlands of the more industrialized watershed as well and both invertebrate and fish index of biotic integrity scores were also lower in the more industrialized system. Our Study demonstrates that contamination due to historic industrial activities call have Substantial and lasting effects oil biotic communities Of Multiple habitat types well downstream of where the activities Occurred.

MO Uslu, IA Balcioglu

Comparison of the ozonation and Fenton process performances for the treatment of antibiotic containing manure

Science of the Total Environment, 2009, Vol 407, Iss 11, pp 3450-3458

An integrated treatment method based on magnesium salt extraction followed by chemical oxidation was used for the treatment of a veterinary antibiotic, oxytetracycline (OTC) contaminated cow manure since animal manure can be an important source for antibiotic pollution in the environment. Pretreatment with magnesium salt enhanced the efficiencies of subsequent oxidation processes by extracting 63.9% of OTC from the manure thereby making it more favorable for oxidation with the hydroxyl radicals produced by the Fenton and ozone oxidation processes. Both the 24 h Fenton oxidation process with 434 mM H2O2 and 43.4 mM Fe2+ doses and the 1-h ozonation process with an applied ozone dose of 2.5 mg min(-1) provided more than 90% OTC removal from the manure slurry. However, the second-order OTC removal rate constant of Fenton process (119 M(-1)s(-1)) was remarkably lower than that obtained with the ozonation process (548 M(-1)s(-1)). The oxidant dose was a significant factor for the efficiency of the Fenton treatment but not for the ozone treatment. The efficiencies of both the Fenton and ozone oxidation processes were not affected by the pH adjustment of the manure slurry. (C) 2009 Elsevier B.V. All rights reserved

L Marsili, S Casini, G Mori, S Ancora, N Bianchi, A DAgostino, M Ferraro, MC Fossi

The Italian wall lizard (Podarcis sicula) as a bioindicator of oil field activity

Science of the Total Environment, 2009, Vol 407, Iss 11, pp 3597-3604

The aim of this study was to develop and to validate a methodology based on biomarker responses and residue analysis on the terrestrial lizard Podarcis sicula to assess the ecotoxicological effects associated with on-shore oil extraction. The oil treatment plant investigated is located in Val d'Agri (southern Italy). Italian wall lizards were sampled on four stations along a transect determined on the basis of prevailing winds downwind of the oil plant. Cytochrome P450 1A1 activities (EROD and BPMO), AChE activity, PAH bile metabolites and contaminant levels (PAHs and trace elements) were measured. Major results in the evaluation of toxicological impact of oil field activity in the Italian wall lizards were obtained for Cd, Hg, total and carcinogenic PAH levels. And PAH metabolites in bile. Results obtained validate, for the first time, P. Sicula as a terrestrial bioindicator for the assessment of the toxicological impact of on-shore extraction activity.
SBK Driscoll, CB Amos, ME McArdle, CA Menzie, A Coleman

Predicting Sediment Toxicity at Former Manufactured Gas Plants Using Equilibrium Partitioning Benchmarks for PAH Mixtures

Soil & Sediment Contamination, 2009, Vol 18, Iss 3, pp 307-319

This study was conducted to examine the application of Equilibrium Partitioning Sediment Benchmarks (ESBs) for assessing the toxicity of PAHs in sediments at former manufactured gas plant (MGP) and coke sites. Samples of freshwater sediment from four MGP and coke sites in the U.S. Northeast and Midwest were analyzed for 34 individual PAHs, total organic carbon, black carbon (potentially composed of pitch, soot, and other forms of pyrogenic carbon), and sediment toxicity (28-day Hyalella azteca toxicity test). The sum of the Toxic Units in each sample was calculated from a one-phase model that accounts for sorption of PAHs to total sediment organic carbon, and a two-phase model that accounts for sorption to black carbon as well as to natural organic carbon. Although both the one-phase and two-phase models accurately predicted concentrations of PAHs that were not toxic to aquatic invertebrates, the two-phase model was more often in agreement with results of sediment toxicity tests. While the bioavailability and toxicity of PAHs may vary at other sites, the two-phase model correctly predicted that sediments from these sites with concentrations of total PAHs as high as 52 mg/kg were not toxic to invertebrates.

B Ruffino, MC Zanetti, G Genon

Supercritical Fluid Extraction of a Light PAH Contaminated Sand

Soil & Sediment Contamination, 2009, Vol 18, Iss 3, pp 328-344

This work was aimed at evaluating the feasibility of a remediation treatment performed by means of a supercritical carbon dioxide extraction on a sandy soil recently contaminated by light polycyclic aromatic hydrocarbons. The soil utilized in this study was artificially contaminated by naphthalene and anthracene. The artificial contamination process was intended to simulate a recent accidental spillage of hydrocarbon fuels. Several extractions, aimed at singling out the operating parameters (pressure, temperature, supercritical fluid mass flow rate) that are able to obtain the residual required concentration (50 mg/kg dry soil) in the shortest time, were carried out on a on-purpose made system. The best extraction conditions were 120 bar and 40C for a naphthalene contaminated soil and 200 bar and 80-100C for an anthracene contaminated soil. The results obtained in the experimental tests made it possible to build an analytical model able to correlate, for the given soil, the extraction length to the operating parameters such as supercritical fluid density, temperature and mass flow rate. In order to evaluate the economic feasibility of the process, a unit treatment cost was evaluated for the case of an extraction carried out in a 10 m3 reactor in the presence of the best extraction conditions that were previously determined. The extraction unit cost was therefore equal to 35 000-65 000 /t for a soil with a starting contaminant concentration equal to 1000 mg/kg of dry soil.

VA Loganathan, YC Feng, GD Sheng, TP Clement

Crop-Residue-Derived Char Influences Sorption, Desorption and Bioavailability of Atrazine in Soils

Soil Science Society of America Journal, 2009, Vol 73, Iss 3, pp 967-974

The bioavailability of pesticides in soils is affected by the addition of crop-residue-derived char, which alters the sorption and desorption characteristics of the soils. Sorption, desorption, and biodegradation experiments were performed using atrazine [6-chloro-Nethyl-N'-(1-methylethyl)-1,3,5-triazine-2,4-diamine] as the target compound in two soils (Hartsells and Grady) with and without a wheat (Triticum aestivum L.) char, and the char alone. The sorption isotherms for both soils were highly linear, whereas the isotherms for 1% char-amended soils showed an increased sorption capacity and isotherm nonlinearity. The amount of atrazine sorbed by the char alone was 800 to 3800 times greater than sorbed by the soils. Successive desorption experiments showed that char-amended soils contained higher nondesorbable fractions of atrazine than soils without char amendment. Pseudomonas sp. Strain ADP capable of rapidly mineralizing atrazine was used to evaluate atrazine bioavailability. The presence of char reduced (CO2)-C-14 production by 11 and 20% in the char-amended soils and char, respectively. The two-step successive desorption experiments appeared to be able to predict the bioavailabilty of atrazine in char-amended soils. This study shows that the presence of char in soils significantly influences the sorption and desorption processes and, ultimately, the bioavailability of atrazine.

M Vala, J Szczepanski, J Oomens, JD Steill

H-2 Ejection from Polycyclic Aromatic Hydrocarbons: Infrared Multiphoton Dissociation Study of Protonated 1,2-Dihydronaphthalene

Journal of the American Chemical Society, 2009, Vol 131, Iss 16, pp 5784-5791

1,2-Dihydronaphthalene (DHN) has been studied by matrix isolation infrared absorption spectroscopy, multiphoton infrared photodissociation (IRMPD) action spectroscopy, and density functional theory calculations. Formed by electrospray ionization, protonated 1,2-dihydronapthalene was injected into a Fourier transform ion cyclotron resonance mass spectrometer coupled to an infrared-tunable free electron laser and its IRMPD spectrum recorded. Multiphoton infrared irradiation of the protonated parent (m/z 131) yields two dissociation products, one with m/z 129 and the other with m/z 91. Results from density functional theory calculations (B3LYP/6-31++G(d,p)) were compared to the low-temperature matrix isolation infrared spectrum of neutral DHN, with excellent results. Calculations reveal that the most probable site of protonation is the 3-position, producing the trihydronaphthalene (THN) cation, 1,2,3-THN+. The observed IRMPD spectrum of vapor-phase protonated parent matches well with that computed for 1,2,3-THN+. Extensive B3LYP/6-31G(d,p) calculations of the potential energy surface of 1,2,3-THN+ have been performed and provide insight into the mechanism of the two-channel photodissociation. These results provide support for a new model of the formation of H-2 in the interstellar medium. This model involves hydrogenation of a PAH cation to produce one or more aliphatic hydrogen-bearing carbons on the PAH framework, followed by photolytic formation and ejection of H-2.

DX FloresCervantes, DL Plata, JK MacFarlane, CM Reddy, PM Gschwend

Black carbon in marine particulate organic carbon: Inputs and cycling of highly recalcitrant organic carbon in the Gulf of Maine

To increase our understanding of the roles of black carbon (BC), a highly sorptive and recalcitrant material, we measured BC concentrations and fluxes in marine particulate organic carbon (POC) out of the water column in the Gulf of Maine (GoM), a representative coastal area downwind of important BC sources of the Northeastern United States. Concentrations ranged from <0.1 to 16 mu g/L in the spring and late summer, typically contributing between 1 and 20% of the POC. Water-column export fluxes were near 10 g(BC)/m(2).yr. These observations suggest that (a) up to 50% of the ''molecularly uncharacterized'' POC in this region's seawater is combustion-derived BC. And (b) the ''bioavailabilities'' of hydrophobic pollutants like polycyclic aromatic hydrocarbons (PAHs) would be influenced substantially by sorption to BC. The observed BC spatial distributions imply that a large part of the BC was carried offshore by wind and that much of it is accumulated in the coastal sediments. On a global scale, these results suggest the GoM and other coastal areas with similar BC loadings accumulate significant amounts of highly recalcitrant organic carbon that rernineralizes on geological time scales in the world's oceans.
LM Hu, ZG Guo, JL Feng, ZS Yang, M Fang

Distributions and sources of bulk organic matter and aliphatic hydrocarbons in surface sediments of the Bohai Sea, China

Marine Chemistry, 2009, Vol 113, Iss 3-4, pp 197-211

Surface sediment samples from a matrix of fifty-five sites covering virtually the entire Bohai Sea (Bohai), China were analyzed for total organic carbon (TOC), total nitrogen (TN), n-alkanes, unresolved complex mixture (UCM). Biomarkers and stable carbon isotopic composition (delta C-13), and principal component analysis was performed for source identification of organic matter (OM). The distribution of organic carbon correlated well with sediment grain size with the finest sediments having the highest concentration, suggesting the influence of hydrodynamics on the accumulation of sedimentary organic matter (SOM). The corrected TOC/ON (organic nitrogen) ratios and delta C-13 indicated mixed marine and terrestrial sources of SOM. Results suggested that delta C-13 could be used as a potential indicator to observe the dispersion of Huanghe-derived sediments in Bohai. Total n-alkane concentrations varied over 10-fold from 0.39 to 4.94 mu g g(-1) (dry weight) with the maximum terrigenous/aquatic alkane ratio observed at the Huanghe River Estuary (HRE) due to more higher plant OM from riverine inputs. C-12-C-22 n-alkanes with even-to-odd predominance were observed in several central-eastern Bohai sites. The HRE and its adjacent area is the main sink for the Huanghe river-derived OC. The ubiquitous presence of UCM, biomarkers (hopanes and steranes) and PCA results indicated the presence of petroleum contamination in Bohai, mainly from offshore oil exploration, discharge of pollutants from rivers, shipping activities and atmospheric deposition.
S Takahashi, M Oba, K Kaiho, S Yamakita, S Sakata

Panthalassic oceanic anoxia at the end of the Early Triassic: A cause of delay in the recovery of life after the end-Permian mass extinction

Palaeogeography Palaeoclimatology Palaeoecology, 2009, Vol 274, Iss 3-4, pp 185-195

Fossil data show that the recovery of life after the end-Permian mass extinction occurred in the Anisian (early Middle Triassic). The process by which oceanic environments recovered from anoxia after the end-Permian event is uncertain. To determine the timing of known recovery stages, the nature of oceanic redox conditions and the health of cyanobacterial plankton populations, this study analyses conodonts and organic molecules from siliceous claystones and cherts from accretionary complexes in Japan that span the upper Lower Triassic to the lowermost Middle Triassic. Conodonts indicate that the study section ranges from upper Olenekian to Anisian, and includes the Olenekian/Anisian boundary. An increase in polycyclic aromatic hydrocarbons (probably derived from algae dominated organic matter) and a decrease in methylhopane index (2 alpha-methylhopane/hopane, a measure of cyanobacterial activity) are present in end-Olenekian black chert. Pristane/phytane ratios (a measure of redox conditions) in all stratigraphic units are lower than 1, indicating the prevalence of deep-sea anoxia during the late Olenekian to Anisian. High concentrations of dibenzothiophene (an index of anoxic depositional environments), high sulphur/carbon ratios, and high organic carbon contents are present in two upper Olenekian intervals and at the end of the upper Olenekian, suggesting development of anoxic deep water. One of the anoxic events in the end of the upper Olenekian coincided with decreased radiolarian diversity. This implies that anoxic deep water in the Panthalassic Ocean reached intermediate water depths at the end of the Early Triassic, killing marine organisms including radiolaria. This event may be related to the delay in the recovery of life and environments after the end-Permian mass extinction.
O Pirali, M Vervloet, G Mulas, G Malloci, C Joblin

High-resolution infrared absorption spectroscopy of thermally excited naphthalene. Measurements and calculations of anharmonic parameters and vibrational interactions

Physical Chemistry Chemical Physics, 2009, Vol 11, Iss 18, pp 3443-3454

We report in this paper the recording and analysis of the vibrational spectrum of naphthalene in the 1.6-200 mu m (50-6000 cm(-1)) spectral range with a resolution of 0.005 cm(-1). The spectrum, recorded at room temperature, shows several complex structures in the Q branches of the c-type bands, which can be assigned to hot-band sequences as well as combination bands and overtones. To analyse the experimental data, we developed a model based on anharmonic calculations which predicts the transitions (positions and intensities) involving the vibrational levels populated at room temperature. This work permits us to estimate the validity and limitations of our calculations, which can be used to predict the band profiles of naphthalene (and larger PAHs) at various temperatures, with potential astrophysical applications.

A Mechlinska, M GdaniecPietryka, L Wolska, J Namiesnik

Evolution of models for sorption of PAHs and PCBs on geosorbents

TRAC - Trends in Analytical Chemistry, 2009, Vol 28, Iss 4, pp 466-482

Knowledge about the location of contaminants present in sediment and how strongly they are bound to the sediment is indispensable for estimating the extent and the effectiveness of remediation processes and for determining the availability and the mobility of contaminants, and the toxicity of sediments. To understand the processes occurring in complicated matrixes (e.g., bottom sediments and soils), we construct theoretical mathematical models describing the possible fate of contaminants in the environment. We treat models of contaminant sorption as part of a mathematical description of the state of the environment and of processes taking place in the environment. We present an attempt to systematize available information on various ways of explaining sorption mechanisms in sediment. This information confirms the complexity of sorption processes of hydrophobic organic contaminants on the surface of natural sorbing agents.
